Human Dimensions of Wildlife

ISSN: 1087-1209 (Print) 1533-158X (Online) Journal homepage: https://www.tandfonline.com/loi/uhdw20

Human–Coyote Interactions in Calgary, Alberta
Victoria M. Lukasik & Shelley M. Alexander
To cite this article: Victoria M. Lukasik & Shelley M. Alexander (2011) Human–Coyote
Interactions in Calgary, Alberta, Human Dimensions of Wildlife, 16:2, 114-127, DOI:
10.1080/10871209.2011.544014
To link to this article: https://doi.org/10.1080/10871209.2011.544014

Published online: 23 Mar 2011.

Submit your article to this journal

Article views: 933

View related articles

Citing articles: 23 View citing articles

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=uhdw20

Human Dimensions of Wildlife, 16:114–127, 2011
Copyright © Taylor & Francis Group, LLC
ISSN: 1087-1209 print / 1533-158X online
DOI: 10.1080/10871209.2011.544014

Human–Coyote Interactions in Calgary, Alberta
VICTORIA M. LUKASIK AND SHELLEY M. ALEXANDER
Department of Geography, University of Calgary, Calgary, AB, Canada
Urban coyotes have been studied in few Canadian cities, despite the apparent increase
in negative human–coyote incidents. Our study was designed to develop a baseline
understanding of the magnitude, severity, seasonality, and spatial distribution of these
incidents in Calgary. We used citizen reports of human–coyote incidents, collected by
the City of Calgary between 2005 and 2008. Reports were categorized into five levels from sightings to conflict. Conflict was most common during Pup-Rearing season
and most often reported in central, higher-density communities in close proximity to
small greenspaces. Incident levels were examined for seasonal trends and spatial patterns. Most incidents were sightings (89%); only 5% were conflicts. The presence of
anthropogenic food conditioning likely predisposed coyotes to conflict, and in support
we briefly discuss our complementary diet analysis. Our findings fill a gap in knowledge
that is critical for monitoring and managing urban coyotes and human–coyote conflicts
in Calgary.
Keywords Canis latrans, citizen reports, coyote, diet, human–wildlife conflict, management, nuisance wildlife, urban

Humans have a long history of conflict with coyotes (Canis latrans). For over a century
ranchers have considered coyotes as pests that should be eradicated from the landscape,
due to the potential threat they pose to livestock (Berger, 2006; Fox & Papouchis, 2005).
Despite ongoing attempts to remove coyotes, the species has persisted and in some cases
thrived in response to control efforts (Gese & Bekoff, 2004). With a distribution that
now stretches across the Americas from the Arctic to Panama, coyotes have successfully adapted to a variety of habitat types, including urban areas (Bounds & Shaw, 1994;
Fox & Papouchis, 2005). Urban areas offer a variety of microhabitats, which include natural and anthropogenic (human-related) food resources, such as garbage. In some urban
areas garbage has supplemented the coyote’s natural diet and led to food conditioning.
The latter process is often associated with habituation to humans, subsequent loss of fear
of humans, and may be linked to human–coyote conflict (Beckmann & Berger, 2003;
Ditchkoff, Saalfeld, & Gibson, 2006; Timm, Baker, Bennett, & Coolahan, 2004; White &
Gehrt, 2009). While studies have implied a link between coyote diet and human–coyote
conflict (Carbyn, 1989; Gibeau, 1998; Grinder & Krausmann, 1998; Timm et al., 2004),
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this connection has rarely been tested directly. Yet, the emergence of human–wildlife conflict as a result of habituation is not unexpected for coyotes; conflict evolves for numerous
species across the globe, particularly habituated carnivores (Bagchi, Goyal, & Sankar,
2003; Breitenmoser, 1998; Merrill, Mattson, Wright, & Quigley, 1999; Stahl, Vandel,
Herrenschmidt, & Migot, 2001; Wilson et al., 2005; Woodroffe, Lindsey, Romañach,
Stein, & ole Ranah, 2005). Unfortunately, when any one carnivore species comes into
conflict with people, no matter the root cause, it raises concerns that all carnivores pose
an unreasonable threat to the safety of local citizens. This perception has resulted in many
carnivore species being persecuted, sometimes to the point of extirpation or extinction
(Berger, 2006).
In our study area (Calgary, Alberta) a coyote attack on a child in 2005 led many citizens to be concerned for the safety of children and pets. Public response was volatile and
in some cases called for the elimination of coyotes from the city. While two coyotes were
shot in response to this attack, the City of Calgary became interested in learning more about
the coyotes and ways to minimize conflict, preferably with non-lethal means. Just prior to
the attack, a citizen reporting system (one component of “Calgary 311”) was developed
by the City of Calgary, as a means to track human–coyote incidents (herein referred to as
“incidents”). To date, no formal analysis has been conducted to understand the frequency
or magnitude of the incidents reported to Calgary 311. Our study was developed to characterize the trends and spatial patterns of incidents that were reported to 311 between 2005
and 2008. We also explored potential relationships between these incidents and the diet
of coyotes in the City of Calgary, based on Lukasik (2009). Our broad research questions
included:
1. What kind of human–coyote incidents are taking place in Calgary?
2. Are there seasonal differences in the type of incidents reported?
3. Does reported severity of incidents vary geographically across Calgary?

Methods
Study Area
Research was conducted in the City of Calgary, located in southwestern Alberta, in the
foothills of the Canadian Rocky Mountains. Calgary has a population of over one million
people in an area of 5,107 km2 (Statistics Canada, 2006) and is composed of an inner city
surrounded by sprawling suburbs. The mean population density is 211.3 residents/km2
(Statistics Canada, 2006), with the greatest density near the core and a decreasing density
trend outwards.
Calgary contains numerous rivers and water bodies, many of which are bordered by
riparian habitat (Foley, 2006). Numerous parks and greenspaces are designated across the
city, particularly along the Bow and Elbow rivers. The climate is highland continental,
which includes long, variable winters and short, warm summers. Calgary has a hilly topography, with elevation ranging from 1,060 m above sea level in the river valleys to 1,240 m
above sea level in the surrounding hills, and is located on the boundary of the Aspen
Parkland and Fescue Grassland Natural Region (Foley, 2006). The variation in elevation
and ecoregions contribute to the number of microclimates and thus the high biological
diversity within the city.
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Human–Coyote Incidents
Reports of human–coyote incidents were provided by the City of Calgary and include voluntary reporting by citizens between January 2005 and August 2008. We categorized these
reports into five “incident levels” that represent an increasing degree of contact and/or
aggression between coyotes and humans. We created incident levels based on Carbyn’s
(1989) research on coyote aggression. Our modified incident levels included: (1) sighting
only, (2) coyote seen eating garbage or being fed, (3), coyote following or stalking people
and/or pets, (4) aggression (e.g., growl, snap, charge) exhibited toward people or their pets,
and (5) physical contact with human or pet.
The first incident level included only coyote sightings, which Gehrt, Anchor, and
White (2009) note can occur without resulting in conflict. The second incident level
included reports of coyotes scavenging through human garbage as well as eating food
intentionally left out by people. Both previously noted behaviors can lead to foodconditioning, which is associated with increased risk of conflict (Bounds & Shaw, 1994;
Fox & Papouchis, 2005; Gehrt et al., 2009; Grinder & Krausmann, 1998; White & Gehrt,
2009). The scavenging of human-associated foods by coyotes, however, was not considered a conflict in itself. Incident level 3 included reports of coyotes stalking a human or
their pet. As indicated by Timm et al. (2004), this may be the precursor to an attack, but
in reports it was often not clear whether the coyotes in question were truly stalking the
individual(s) reporting the incident, or simply walking along the same path or near them.
When aggressive behavior was observed without physical attack, these were classified as
incident level 4 where the Calgary 311 reports provided enough detail of a clear danger
to the person or pet. Those reports that showed evidence of an attack on a person or a
pet were classified as incident level 5. An attack is here defined as any harmful, physical
contact between a coyote and a human or pet, including scratching, biting, mauling. In
the latter, we did not separate attacks of humans from pets, as in the 311 reports it was
not always clear whether or not a pet was involved in the incident. When pets are being
attacked their owners may become involved as they attempt to protect and defend their pets
(see White & Gehrt, 2009). For our analysis, incident levels 4 and 5 were aggregated to
represent human–coyote conflict. A sample of incident report descriptions and how they
were classified is shown in Table 1.
To statistically compare incidents in Calgary, we assumed minimal to no bias in the
incident reporting frequency across all five incident levels. We felt confident that minimal
reporter bias existed. We expected that, if any bias existed, it would result in underrepresentation of sightings (level 1), as the public would have far less motivation to report
a sighting than an aggressive incident. For our purposes, it was considered more acceptable to overestimate conflict than underestimate. All 311 reports lacking sufficient detail
to categorize into incident level were removed from analysis. All reports missing a spatial
reference were also removed. Of the 1,743 incidents reported to Calgary 311, 1,684 met
our requirements for use in analysis.

Incident Level Analysis
Incident reports were summarized in tabular form (Table 2). We used Pearson’s chi-square
to test for significant differences among levels of conflict. A chi-square test was performed first among all levels (levels 1 to 5) and then among a subset of levels (across
levels 2 to 5). Finally, we removed level 1 and conducted a pairwise chi-square test of
non-aggressive incidents (level 2 and 3) versus conflict (level 4 and 5). The tests were
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Table 1
Sample description of incident reports from the City of Calgary
(January 2005–April 2008) including incident level attributed to each description
Incident level
1
1
1
1
1
1

2

2
3

3

3

4
4

5
5

Description of incident

Date reported

No incidents just running in park, seemed quite docile
Coyote was heading towards the river
Caller reports coyote is hiding in trees
Caller advises that the coyote was chasing a rabbit
Coyote wandering around at bus loop
Coyote was right behind caller’s home, walking through
green space; caller was watching from window; caller
wants city to do something—get rid of them
Caller states that this was a very large coyote who has
been scavenging in her garbage for the last
4 months—every week without fail
Coyote scavenging near school
Caller was flagged down by a runner as he was being
stalked by two coyotes, one injured, back and tail
looked deformed
Caller states that the coyote is stalking and watching her
two golden retrievers that are in the back yard. Caller
was advised to remove the dogs from the back yard to
safety
Caller walking dog, coyote reported to be stalking
people and dogs and oblivious to regular human
contact; bikes, joggers, walkers
Coyote chasing squirrels—letter carrier was growled at
Caller has no fence; coyote came into yard the other day
and tried to attack caller’s dog. Caller kicked coyote
and it ran off
Caller witnessed coyote in parking lot killing cat
Coyote got into the yard of the address and the owner’s
dogs attacked and killed it on her back step

24/05/2005
27/06/2006
31/12/2006
11/08/2006
09/06/2007
13/06/2007

19/03/2007

18/01/2008
24/02/2007

22/03/2007

06/11/2007

25/08/2006
11/06/2007

21/05/2005
05/10/2007

Table 2
Number and percent of human–coyote incidents reported in the City
of Calgary between January 2005 and April 2008, by conflict level
Conflict level
1
2
3
4
5
Total

Number of reports

Percent of reports

1,499
32
67
48
38
1,684

89
2
4
3
2
100
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configured to determine the differences among incident levels (1–5, then 2–5) or behaviors
(conflict vs. non-conflict). We used this multi-level approach to determine if any one type
of human–coyote interaction was most common in Calgary and to compare conflicts with
non-conflict interactions, similarly to how White and Gehrt (2009) compared predatory to
non-predatory attacks.

Seasonal Analysis
Coyote incidents were classified according to biologically relevant seasons (Morey,
Gese, & Gehrt, 2007), including: Breeding (January 1–April 30), Pup-Rearing (May 1–
August 31), and Dispersal (September 1–December 31). Incidents were classified by date
into one of these seasons, and tested for uniformity across seasons, to explore whether
Calgary coyotes have a propensity to behave more aggressively or defensively in certain
seasons (Morey et al., 2007). We did not test for aggressive or defensive behavior as in
Morey et al. (2007) due to the lack of detail in the Calgary 311 reports. Instead we consider that a human–coyote conflict (level 4 or 5) generally implies one of these behavioral
classes. We tested seasonality because the effects of seasonality are considered important in
understanding coyote behavior (Morey et al., 2007; White & Gehrt, 2009). Carbyn (1989)
suggested that the Pup-Rearing season may be a time of food-stress for breeding coyotes
and therefore a period of time when human–coyote conflict is elevated.
We tested for significant differences in frequency of incidents among seasons using
Pearson’s chi-square and contingency tests (White & Gehrt, 2009). We also calculated
the effect size to determine the strength of the relationship found among seasons using
Cramer’s V. A value of .10 indicates a minimal relationship, .30 a typical relationship and
.50 or greater a substantial relationship (Vaske, 2008). We used an odds ratio to determine
the “risk of conflict” in each season (Vaske, 2008). The odd-ratio test expresses “risk”
based on probability from the incidents, with 0 representing no risk, and 1 representing the
highest risk. This does not determine the actual risk of an encounter with coyotes, but the
“risk” as a probability based solely on the number of incidents reported during each season
(PASW, 2009) and provides a clearer indication of seasonality in incident levels.

Spatial Analysis
We mapped coyote incidents in ArcMap 9.2 (ESRI, 2006; Redlands, California). To
determine whether there was significant clustering of incident levels across Calgary, we
conducted a spatial point pattern analysis using Ripley’s K-function from a scale of
500–10,000 m (Haase, 1995). We also examined the proximity of human–coyote conflicts
(level 4 and 5 incidents) to sites where coyote scats collected by Lukasik (2009) showed
evidence of human-associated food. We used ArcGIS 9.2 to create a 2 km buffer around
each focal scat site and then calculated the frequency of each incident level within the
merged buffers. The 2 km buffer was selected to represent the smallest possible coyote
home range (Fox & Papouchis, 2005; Gehrt, 2004; Gehrt et al., 2009) in which a statistically useful frequency of incidents would occur. Chi-square tests were used to compare
the number of conflicts at each scat survey site. Finally, we mapped human–coyote conflicts (incident levels 4 and 5) onto a map of Calgary for visualization and qualitative
identification of any spatial trends. This map represented the number of reported conflicts
per community, and is suitable only to highlight sites with a relatively high frequency of
conflict.
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Results
Incident Levels
We analyzed 1,684 human–coyote incidents that were reported to Calgary 311 from
January 2005 to April 2008. All five incident levels have been reported in Calgary
(Table 2). The majority of reported incidents (89%) fell within incident level 1, sightings.
Human–coyote conflicts (incident levels 4 and 5) made up 5% of all reports (Table 2).
We found a significant difference in the frequency of occurrence of all five incident
levels (χ 2 = 5015, df = 4, p < .05). After removing level 1 from analysis, to account for
any effect of its relatively large sample size, levels 2–5 were also found to be significantly
different (χ 2 = 15.24, df = 3, p < .05) with level 3 incidents being most common. No
significant difference was found between non-conflict incidents (level 2 and 3) and conflicts
(level 4 and 5), when sightings were removed (χ 2 = 0.78, df = 1, p > .10).

Seasonal Analysis
Human–coyote incidents in Calgary exhibited statistically significant seasonal variation
(χ 2 = 30.92, df = 8, p < .001). Figure 1 shows the number of Calgary 311 reports by
incident level and season. When examining each incident level separately, coyotes were
sighted most frequently during the Breeding season (656 reports) and least frequently during the Pup-Rearing season (356 reports). Levels 2 to 4 showed little seasonal variation, but
incident level 5 was reported most commonly during the Pup-Rearing season (19 reports)
and least frequently during the Breeding season (4 reports). While we found a significant
difference in incident level by season overall, the effect size indicated the relationship was
not substantial (V = .096).

Figure 1. Seasonal reports of human–coyote incidents by incident level. Seasons: Breeding
(January 1–April 30), Pup-Rearing (May 1–August 31), and Dispersal (September 1–December 31).
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In the odds-ratio test, the Pup-Rearing season had the highest values for both all incidents excluding sightings (.18), and conflicts (.10), whereas the Breeding season had the
lowest odds ratios, with .09 for all incidents including sightings and .03 for conflicts. These
results indicate that both human–coyote incidents as well as conflicts in particular, were
least likely to take place during the Breeding season.
Spatial Analysis
Figure 2 displays reported conflicts by location. Each incident level showed significant clustering according to Ripley’s K-function. The frequency of incidents across the
seven coyote scat collection sites (see Lukasik, 2009) also were significantly different
(χ 2 = 191.49, df = 6, p < .001). The lowest number of reported incidents were observed
within the North Glenmore/Weaselhead (NGW) area (28), a large park with rich, native
riparian and forest habitat and located on the western boundary of Calgary. The highest
number of reported incidents were centralized around Nose Hill (NH) Park (182), one of
the largest parks in Calgary and containing native grassland habitat, but surrounded by
residential neighborhoods in northern Calgary (Table 3).
The frequency of conflict (incident levels 4 and 5) was related to sites where coyote scat and dietary analysis were conducted, and a significant difference in the number
of reported conflicts was found between sites (χ 2 = 25.09, df = 6, p < .001). Sites
with the greatest number of reported conflicts were Stanley Park/Rideau (SPR; 14) and
Tom Campbell Hill (TCH; 16); the two smallest parks in the study. Both of these parks
are located near the core of the City. The fewest conflicts were reported in Fish Creek
(FC) Park (1) followed by NGW (2); both are large and relatively natural parks. We
mapped conflict by community (Figure 3), and found the frequency of reported conflicts
per community ranged from zero to six over the period from January 2005 to April 2008.
Human–coyote conflict was most often reported in close proximity to a river and in central
Calgary (Figure 3). To a lesser extent, several communities in northwestern Calgary have
reported conflicts. These are communities with lower human density than the more central
communities, but with numerous, often large parks and greenspaces within them.

Discussion
Incident Levels
While all levels of human–coyote incidents were observed in Calgary, the reporting frequency across levels was not uniform. Sightings (level 1) accounted for 89% of all reports,
which far exceeded any other incident level. This high rate of coyote sightings relative to
conflicts (level 4–5) suggests that presently, human encounters with Calgary’s coyotes are
generally not aggressive, and as a population coyotes pose a relatively low threat to human
or pet safety. Conflict is likely limited to particular individuals within the population. This
result is consistent with observations of Gehrt et al. (2009), who found that even coyotes
living in highly developed urban parts of Chicago tended to avoid humans. Specifically,
Gehrt et al. (2009) found that only 4% of all collared coyotes (n = 7) were associated
with conflict, and of these most were diseased, the majority sick with mange. Only after
becoming sick were coyotes found to become nuisance coyotes. In fact, when excluding
these individuals, only 2 out of 181 radio-collared coyotes were considered nuisances,
with only one likely to fit our criteria for a coyote involved in human–coyote conflict
(reportedly attacking and killing domestic animals; Gehrt et al., 2009). Similarly to Gehrt
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Figure 2. Human–coyote conflicts (level 4 and 5 incidents) reported within Calgary (January 2005–
April 2008).

et al. (2009), we observed that physical attacks (incident level 5) comprised only 2% of all
reports investigated in Calgary. Notably, the attack upon a child that took place during the
reporting period (April 2005; Canadian Broadcasting Corporation, 2005) was not within
the 311 reports. As this particular incident would have represented the only human attack
ever documented in Calgary, its absence from the data is certainly notable. However, due to
the unique and extreme nature of this incident in relation to all the others in our dataset, it
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Table 3
Coyote reports by incident level within 2 km buffer of scat collection locations at each site
Incident level

AL

ED

FC

NH

NGW

SPR

TCH

Total

1
2
3
4
5
Total

66
5
1
4
1
77

87
0
4
4
7
102

54
0
2
0
1
57

169
3
4
4
2
182

16
1
9
2
0
28

125
4
15
9
5
158

154
3
4
10
6
177

671
16
39
33
22
781

Sites: AL (Arbour Lake), ED (Edworthy Park), FC (Fish Creek Provincial Park), NH (Nose
Hill Park), NGW (North Glenmore Park/Weaselhead Natural Area), SPR (Stanley Park/Rideau),
TCH (Tom Campbell’s Hill).

likely would have been reported to city police and medical authorities, and not to Calgary
311. The attack occurred early in the development of the reporting tool, and no further
attacks on humans are known to have taken place in Calgary since this event.
When excluding sightings (level 1), no significant differences were found between
the number of reported non-conflict incidents (levels 2–3) and conflicts (levels 4–5).
Considering that the majority of incidents that we categorized as conflicts did not involve
physical contact, and the actual numbers of conflicts is very low (less than 3% of incidents at level 4 and 2% at level 5), it is clear that human–coyote attacks in Calgary are
uncommon.
Seasonal Analysis
Statistically significant seasonal differences were found among incident levels 1 to 5,
though the effect size indicated a minimal relationship. Human–coyote conflicts were highest during the Pup-Rearing season, which is consistent with Timm’s (2006) suggestion that
serious conflicts are likely due to coyotes protecting their den and pups from pets, particularly in dog off-leash areas. It also follows Grubbs and Krausman’s (2009) observation
that coyotes in Tucson attack and kill more domestic or feral cats during the breeding season than at any time of the year. Coyote sightings were reported most during the Breeding
season. Coyote daily movements are typically far greater during both the Breeding and
Dispersal seasons than during the Pup-Rearing season (Fox & Papouchis, 2005), which in
theory should lead to greater visibility to people. During Breeding season foliage is greatly
reduced as well, allowing coyotes to be seen more easily in Calgary. In Chicago, however,
White and Gehrt (2009) found no seasonal relationship in coyote conflict. Although we
conclude that the Pup-Rearing season may be a time of increased conflict—particularly as
coyotes may be defending their pups from the numerous off-leash dogs that are walked in
the City—we need to be cautious in over-emphasizing the effect of seasonality on conflicts.
Spatial Analysis
All incident levels were clustered significantly in space across Calgary. Our interpretation
assumes no reporter bias across the city. We believe that incidents, particularly conflicts,
should be less prone to reporter bias than sightings, as conflicts are considered “abnormal”
or “serious” regardless of location, and our central concern in this paper is the occurrence
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Figure 3. Number of human–coyote conflicts (incident levels 4 and 5) per community reported by
citizens in the City of Calgary (January 2005–April 2008).

of human–coyote conflict. The low variation in clustering among incident levels (based on
Ripley’s K-function) indicated that both conflicts and sightings are clustered. Sightings
may be clustered due to a clustered distribution of coyotes across Calgary. Clustering
in conflict may indicate that certain individual coyotes in Calgary cause the majority of
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human–coyote conflict (Gehrt et al., 2009), or that these sites have habitat characteristics that promote human–coyote conflict. For example, Timm (2006) and Worcester and
Boelens (2007) implied that shrubby, sloped habitat attracts coyotes and may contribute to
human–coyote conflict. We suspect that conflicts in Calgary are likely due to both attractive
habitat characteristics and certain nuisance coyotes.
The number of reported human–coyote conflicts differed by community. Communities
with the highest frequency of reported conflicts tended to be located in central Calgary and
in close proximity to a river with shrubby, riparian habitat. These communities had high
human densities, which may result in greater encounter rates between humans and coyotes and thus a greater possibility of habituation, which could lead to a higher frequency
of conflict. In addition, the greater human density may result in increased availability of
human-associated foods, which may supplement the diet of coyotes in Calgary leading to
food-conditioned coyotes (Timm et al., 2004). Importantly, the presence of humans alone
does not necessarily lead to habituation. Grinder and Krausman (1998) found that coyotes
in Tucson did not tend to become habituated to humans if not encouraged through food
conditioning or other means. Similarly, Gehrt et al. (2009) found that urban coyotes living
in the most developed parts of the city tended to avoid humans, human-associated foods,
and conflict. Bounds and Shaw (1994) found that coyote conflicts existed in the United
States National Parks that reported humans feeding wildlife, not necessarily those with the
greatest number of visitors. These papers support the idea that food-conditioning, more so
than coyote habituation to human presence, lead to human–coyote conflict. In Calgary, coyotes consume a diet made primarily of rodents and vegetation, although human-associated
food (primarily garbage) was found in 14% of scats analyzed (Lukasik, 2009). Scats that
contained the latter coincided in space with sites where we found our highest rates of
human–coyote conflict. Thus, as in other locations, it appears that human–coyote conflict
in Calgary is primarily a result of food-conditioning, and not habituation alone.
Our results suggest that aggression of coyotes toward humans in Calgary is likely limited to a small number of coyotes within the urban population. However, the connection
between diet (i.e., anthropogenic food sources) and reported conflicts indicate that problems do exist and, without adequate management response, could lead to serious human–
coyote conflict (Howell, 1982; Timm et al., 2004). The City of Vancouver implemented
a rigorous coyote program including monitoring, education, bylaws against wildlife feeding, and aversive conditioning techniques (e.g., chasing coyotes with noisemakers) after
coyotes became a problem in the city. After seven years in place, human–coyote conflicts
are greatly reduced (Worcester & Boelens, 2007). Therefore, human–coyote conflict could
be minimized if the City of Calgary collaborates with other agencies that oversee coyote
management by sharing information and integrating sightings provided by the citizens of
Calgary (Wieczorek Hudenko, Decker, & Siemer, 2008). With a greater knowledge of how
coyotes are interacting with people across the City of Calgary, as well as a greater understanding of human perceptions toward coyotes, managers can make informed decisions to
reduce conflict and improve public education. Conflict may increase if no sufficient monitoring and management system is put into place, or, decrease if appropriate action and
management is taken.

Conclusion
Human–coyote conflict exists in Calgary, although the relative frequency is much lower
than sightings. This suggests strongly that the majority of citizens currently co-exist with
coyotes successfully. Measures can be taken to reduce these conflicts, and this situation
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should be closely monitored to ensure that conflict does not increase. More detailed and
consistently recorded information is required from incident reports, as well as a monitoring
system set up to evaluate the reports over time. An online mapping tool is currently being
launched to provide this necessary information (Alexander & Quinn, 2008). Wecel, Mack,
Nagy, Christie, and Wincorn (2010) emphasize the value of using data provided by citizens
as a way to obtain data quickly and at minimal cost, particularly in human-dominated landscapes, both for use as baseline data, as well as for monitoring. This tool will be designed
so that citizens can report coyote activity that they witness or experience in a user-friendly,
accurate manner. The information gained from our present analysis will be used to focus
our tool development, and combined, should provide city officials a much clearer picture
of the current coyote situation as well as how it is changing overtime. Our present research
provides necessary baseline to support future research and to track changes over time that
may represent an increased risk for human–coyote conflict, and help to determine how best
to mitigate these conflicts.
More conflict occurred in Calgary during the Pup-Rearing season, and in higherdensity communities (central Calgary), particularly where parks, greenspaces, and/or
riparian habitat coincide with higher human densities. Although minimizing access of
coyotes to anthropogenic food sources is considered of greatest importance in reducing
conflict, we expect that restricting public access to certain Calgary parks and greenspaces
during the Pup-Rearing season may also contribute to a reduction of human–coyote conflict. One approach may be to operate off-leash areas only on a seasonal basis, and to
restrict human and pet access to areas with known coyote dens. Successful examples of
off-leash areas that constrain humans and pets spatially but provide excellent experiences
for multi-users and wildlife conservation do exist in Calgary. Southland Park, located in
southeastern Calgary, is a notable example that may be used as a prototype for future
design. Numerous stakeholders and specialists, including park users, animal specialists
and behaviorists, were consulted in the revitalization of the park and design of new offleash areas. These off-leash areas include a canine circuit, open areas for play, and fenced
training areas, which are spatially separate from the regions of the park that area being
protected for wildlife or where native vegetation is being re-established.
The need for greater management of public access to parks is particularly true for
the central, riverside parks in Calgary, where habitat is optimal for coyotes. We suggest
that a minimum action that should arise from our work is a targeted educational campaign
informing the public of areas where conflicts occur, and the seasons when they or their
dogs are at higher risk of experiencing a conflict with coyotes, as well as how to minimize human–coyote conflicts (Marion, Dvorak, & Manning, 2008). Ideally, a program
combining public education campaigns with garbage management, enforcement of bylaws
prohibiting wildlife feeding and an aversive conditioning program, such as is in place in
Vancouver (Worcester & Boelens, 2007), is recommended for Calgary.
Continued study of coyote diet along with availability studies of prey populations,
vegetation sampling and garbage availability would provide a clearer picture as to how
coyotes are selecting their food resources. Studies that have adequate data to formally
test the relationship between human–coyote conflict and food-conditioning would help
underscore the importance of food management. Urban studies on aversive conditioning
of coyotes would be of great value, and may help to determine the best way to prevent
habituation of coyotes to humans. Such studies would determine how coyotes react to
methods such as fladry (flagging) and perhaps more extreme methods such as rubber bullets
to scare coyotes. While aversive methods are sometimes unsuccessful (Bounds & Shaw,
1994), Worcester and Boelens (2007) have shown that when used persistently they can
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help to reduce human–coyote conflicts. These methods should be utilized and monitored
for efficacy in the City of Calgary as well as other urban areas with coyotes, as they may
be effective in keeping coyotes away from certain areas, such as schools and play grounds,
as well as maintaining a healthy level of wariness, even fear, towards humans.
Finally, we suggest that coyote incident reports must be standardized across all urban
areas where coyotes are present (White & Gehrt, 2009) and continue to be monitored.
These data should regularly be analyzed to understand not only the current human–coyote
situation, but how it is changing over time and space. This could be a valuable indicator
of whether human–coyote conflict is increasing, allowing appropriate action to be taken
before conflict escalates dramatically.
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