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The population of Edmonton Alberta between the years of 1966 and 1976 increased by
approximately 81,000 individuals, respectively from 380,000 in 1966 to 460,000 in 1976(City of
Edmonton). Alongside this 18% increase in population was as well a shift in the dynamics of
landscape usage. Notably changes can be examined to have occurred in areas of cropland,
woodland, pasture and urban build up. Moreover as landscape usage shifted a prominent
change in the rate of disjunct core areas occurred. As urbanization continues to increase it is
important to consider the effects of urban build up towards pre-existing natural landscapes. As
Edmonton expands outwards and a demand for resources and spaces increases it is crucial that
proper measures be taken in order to preserve ecologically meaningful aspects of the
landscape. Therefore it is recommended that steps be undergone in order to slow rates of
removal in the landscapes of woodlands (both productive and unproductive) and swamps,
marshes and bogs.



Introduction

Urbanization in Alberta has occurred at an unprecedented rate compared to the rest of
Canada. As such, Edmonton has not been unaffected by these changes. The transformation
from a rural setting to an every expanding urban sprawl has led to deleterious effects on the
environment and in turn has reduced to functions of many environmental services. A seen in
map 1 the urban center of Edmonton expanded outwards dramatically between the years of
1966 and 1976. This pattern as noted by Agrawal (2016) still is presently continuing with
Edmonton showing the largest growth of any CMA (Census Metropolitan Area) in Canada with a
growth rate of 220% between the years of 1971 and 2011. Moreover, in order to allow for the
room to expand large tracts of forest and wetlands have been disturbed. In turn these
landscapes have been replaced by urban built up areas and their related landscapes such as
horticulture and improved pasture. From the environmental perspective this shift has multiple
negative notations. The increase in horticulture often involves large amounts of monocultures
while the increase in improved pasture especially in the case of bovine leads to large amounts
of methane emissions. Conversely the destruction of woodlands and wetlands cannot be
overlooked. Both of the aforementioned landscapes are environmentally important for their
respective ecosystem services of carbon sequestration and increase in water and air quality.
Lastly, though water areas only showed slight reductions in landscape size between 1966 and
1976 their proximity to the city of Edmonton should be considered in terms of overall water

quality.

Results and Discussion

As depicted in map 1 and figure 1 the total percentage of cropland across the measured

landscape decreased between 1966 and 1976. When examining map 1 there is a notable



decline in the area directly surrounding the Edmonton core. Moreover, western Alberta in turn
shows an increase in cropland during the 1976 year of study. As well figure 2 displays that the
number of patches for cropland has increased. These results are important for two reasons.
First an overall reduction in cropland appears illogical as an expanding city should require
greater access to food sources. This of course may be solved through an increase in
importation, increased pasture, increased horticulture or an effect that is beyond the scope of
the report. More importantly, and relevant to this assessment is the conversion of cropland.
Urban expansion onto agricultural soils has then shifted the need for agriculture to find new
location. This then means that frequent relocation and soil erosion is occurring, which likely will

lead to reduced crop yield and soil capability (Agrawal 2016)

Swamp, marshes and bogs are examples of ecosystems which fulfill the roles of
regulatory ecosystem services. Moreover, due to their rarity and susceptibility to outside
influences it is crucial that meaningful action is undergone in order to preserve these
landscapes. Wetlands play important roles in regulation aquifers, carbon sequestration and the
management of local and regional temperatures (Mclaughlin et al 2013). All of these
aforementioned services are important to any population but increase in importance when
considering the populace of an outwards expanding urban center. Yet, as portrayed in figures
1,2 and 3 wetlands have been reduced in terms of size, number of patches and number of

disjunct core areas.

Across all landscapes with exception of anthropocentric focused areas such as urban,
improved pasture and outdoor recreation a notable reduction in edge area occurred. Compared
to the previously mentioned issues this is a mark improvement. Though at the same time that
edge area was reduced the number of patches was as well reduced in many of the same
landscapes. This likely means that smaller patches of natural systems were being amalgamated
into anthropocentric landscapes. Though the reduction of these systems may be harmful, the
reduction in edge is an underlying positive. From an ecological perspective a system with a
reduced edge effect is often more stable as the edges of any system are more frequently
disturbed. Moreover, if only smaller patches are being removed and large patches are generally

left untouched this can still support many of the species. Furthermore between 1966 and 1976



as referenced in table 1 both Shannon’s diversity index and evenness index increased meaning

that across the landscape more overall evenness was present.

The expansion of urban area, outdoor recreation, horticulture and improved pasture
undoubtedly shows that an increasing anthropocentric influence is occurring in the area
surrounding Edmonton. Of course, this is to be expected in an ever growing metropolis yet at
the same time many effects associated to these areas have being disregarded or are outside the
scope of this report. Nonetheless though not outright in examination it is still important to
reference them in an assessment of landscape change. Linked closely to all of the preceding
land uses are their underlying infrastructure. Effects such as fertilizer, transportation networks
and roads. Moreover as Edmonton continues to expand it is likely that these networks will then
have to reach land further away. In this case of agriculture the surrounding area will become
too expensive to farm and in turn conversion of landscapes further away will be necessary. This
is already occurring when examining the western area of Alberta in map 1. More over as cities
continue to grow along the North Saskatchewan River which can be seen in map 1 both north
east and south west of the Edmonton core, a greater risk of damage to the riparian zone is

present.
Recommendations

From an environmental perspective it is important to consider the following

recommendations as the urbanization of Edmonton continues.

e Increased monitoring of riparian zones

e Preservation of wetlands

e Studies to examine the effects of soil erosion on converted landscapes

e Examinations of water pollutants surrounding expanding urban sites

e Increased protection of woodlands

e Attempts to pair the increasing amount of outdoor recreation sites such as parks with

areas that need protection.
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Year Number of Patch Density Total Edge Shannon’s Shannon’s
Patches (km) | Diversity Index | Evenness Index
1966 8513 1.3125 35281.6 1.6923 0.6412
1976 8311 1.2907 32473.2 1.7665 0.6694
CLUMP LAND USE CODES Canada Land Use Monitoring Program

B Urban built-up area

E Mines, quarries sand and gravel pits

0 Outdoor recreation

H Horticulture

G Orchards and vineyards

A Cropland

P Improved pasture and forage crops

K Unimproved pasture and range lands

T Productive woodland

U Non-productive woodland

M Swamp, marsh or bog

S Unproductive land-sand

L Unproductive land-rock

8 Unmapped areas

z Water areas

Class Metrics The individual properties of a class spread
across a landscape.

CA Total Area Sum of area per a class- measured in
hectares

PLAND Percentage of Landscape Percentage of class based on sum of
landscape

CA/Landscape(Area)=PLAND

TE Total Edge | Total length or edge of a patch-measured

in meters

Ccv Coefficient of Variation Measure of relative variability
Shape_MN Shape Index-Mean Shape Patch area normalized for comparison
among landscape

TCA Total Core Area Area further than depth of edge distance
CPLAND Core Area % of Landscape Percentage of landscape that is core area
NDCA Number of disjunct core | Number of core areas disjoined across the
areas landscape

NP Number of Patches Total number of patches per a class

PD Patch Density Number of patches divided by sum of
landscape area

SHDI Shannon’s Diversity Index Measures diversity among a community-

as well accounts for relative abundance

SHEI Shannon’s Evenness Index Measures diversity across a landscape

based on a 0-1 scale wherein O=lowest

diversity and 1=highest diversity
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Figure 1- Percentage of each class across total area of landscape

Number of Patches

3000
2500
2000
1500
1000 I
500 I I
; Tl | n B0 __
e e e >
@7’(’ &'z? \fz?b \’bob > & ~o°°° N )
> > Q S > N N > S
eb & Go O bQ J o bQ &
R 6& N < N (9 < X X
'bQ @ < 0A & Q@ N 2 N
& & N\ o <& & X N
N Sl & Y& & @&
Qﬂo N (_)$’b ®\ 0‘

m66' NP m76' NP

Figure 2- Number of patches of each class measured for years 1966 and 1976
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Number of Disjunct Core Areas
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Figure 3-Number of disjunct core areas present in the landscape of Edmonton for 1966 and 1976
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Table 3- Transition matrix showing values of matrices divided by sum of 1976 class values. Depicts change in landscape from 1966 to 1976.
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Table 4- Transition matrix showing values of matrices divided by sum of 1966 class values. Depicts differences per class between the years of
1966 and 1976.



