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Findings

Parks and green spaces are desirable destinations for diverse reasons including
exercising, playing, relaxing, and socializing. In this paper, we demonstrate that
simultaneously considering number of parks, surface area and type of activity
provides an improved understanding of walking accessibility to parks in urban
areas. Using open datasets and a configurable tool, we find that in Montreal, 95%
of the population have access to three or more parks, 83% can access 3 or more
laygrounds, and 10% can access 3 or more open air activities within a 1 km walk.
The accessible surface area varies considerably across the region. The tool reveals
distinct patterns that better reflect the diversity of needs and uncovering specific
inequalities, and can therefore contribute to improved decision-making.

1. QUESTIONS

Parks — including green spaces — play a significant role as free recreational
spaces in urban areas (Tempesta 2015). Knowing that proximity to parks is
associated with increased use and physical activity (Hartig et al. 2014), several
efforts have been put on developing measures of accessibility to parks, with a
focus on distances to the nearest park or on the number of parks accessible
within a specific threshold. Yet, individuals visit parks for a variety of reasons
(Sundevall and Jansson 2020) and this can influence the need for different
equipment and/or more or less space. Understanding accessibility to parks in a
disaggregated manner is thus essential.

Our research seeks to answer the following question: “How does accessibility
to parks vary spatially across the City of Montreal considering the number
of parks, surface area, and type of potential activities?” This research stems
from the hypothesis that the accessibility outcomes will differ depending on
the chosen variable (and activity type), which each reflect distinct needs and
opportunities. A greater number of accessible parks may increase the likelihood
of an appropriate park existing for the individual, while a greater surface area
may be associated with a greater supply of green areas, perhaps better
facilitating certain games and sports, relaxing, or socializing. The type of
activities directly reflects the availability of specific opportunities.

2. METHODS

This study was conducted using land use and transport data available on the
open data portal of the City of Montreal (Ville de Montreal 2021). First,
three land use datasets were used: (i) residential lots, (ii) parks and green spaces
(hereafter simply referred to as parks), and (iii) outdoor recreational, cultural
and sport amenities. Numerous green spaces were removed from the parks
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dataset as they are not freely accessible (e.g., golf, private, institutional), for a
total of 1,475 remaining parks. Activities located inside the remaining parks,
obtained from the third dataset, are classified into five different categories by
the City: sports, recreational (e.g., chess, climbing wall), open air (e.g., trail,
wooded area), leisure (e.g., sliding area, ping pong table), and playgrounds, for
a total of 3,078 activities. Second, a pedestrian network was generated from
the public road dataset to only include pedestrian links, streets with sidewalks
and residential streets without sidewalks. Finally, population data within the
dissemination areas were retrieved from the 2016 census data (Statistics
Canada 2016). The 1,704,689 residents of Montreal are thus counted in the
2,805 dissemination areas (DA).

Cumulative-opportunity accessibility measures were generated using a
configurable tool currently under development (using the ArcGIS software).
This tool first distributes the population from each DA inside the residential
lots according to the surface area they occupy. It then determines the parks
and activities that can be reached from each residential lot within a 1,000 m
pedestrian network distance (roughly equivalent to a 15-minute walk), which
represents the average distance walked by Montrealers (Lachapelle, Boisjoly,
and Vermesch 2020). The tool is transferable to other contexts based on data
availability, knowing that the user specified inputs are the following:
population data within residential zones, origin and destination points, road
network, and distance threshold.

To do so in this study, service areas were generated based on the pedestrian
network for each park and activity. Since parks are represented by polygons,
the service area of a single park comprises all service areas calculated from each
access point along the perimeter (following Apparicio et al. (2010)'s approach).
For the activities, represented by points, access is considered by assigning the
point to the closest street (representing an access point).

Finally, the tool intersects the service areas with the centroids of the residential
lots to identify all parks and activities that are within the 1,000 m threshold
of each residential lot. From this output, the number of parks and activities
accessible from each residential lot are counted, and the accessible surface area
corresponds to the sum of the surface of the parks that are accessible.

3. FINDINGS

Figure 1 presents the number of parks accessible (as commonly measured in
research and practice) from each residential lot in Montreal. Accessibility is
quite uniform across the City, and approximately 95% of the population of
Montreal can reach 3 or more parks within 1,000 m of walking (Table 1).

Figure 2 illustrates the total surface area (km?) that is accessible from each
residential lot, while Table 2 distributes the population according to the total
surface area of accessible green spaces. An equivalent area has been assigned to
each surface area for ease of interpretation. This accessibility indicator shows
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Figure 1. Number of accessible parks from residential lots in Montreal

Table 1. Distribution of the population based on the number of parks accessible.

Population with Population with Population with Population with

access to 0 or more access to 1 or more access to 2 or more access to 3 or more

opportunities opportunities opportunities opportunities
Parks 100% 99.6% 98.4% 95.0%

that even if 95% of the population has access to 3 or more parks, access with
respect to surface area varies considerably. Most of the population has access
to at least the equivalent area of one urban park (76%), whereas only 18.4 and
12.8% of the population have access to at least more than 0.5 km? and 1 km?
respectively. This latter is highly concentrated around the few largest parks of
the city. This spatial pattern (Figure 2) highlights spatial inequalities that are

not captured by the number of accessible parks.

Table 3 presents the number of activities (located within parks) accessible from
residential lots, by type of activity. Most of the population (82.9%) has access
to 3+ playgrounds and 3+ recreational activities. Conversely, only 10% of the
population has access to 3+ open air activities, and nearly half of the
population has no access to open air activities.

To illustrate these discrepancies, Figure 3 compares accessibility to playgrounds
with accessibility to open air activities. Stark contrasts are visible. On the one
hand, accessibility to playgrounds, which mainly caters to children, is
consistently high across the City of Montreal, except for specific areas that
would require attention. It should be noted that providing children with
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Figure 2. Accessible green surface areas (km2) from residential lots in Montreal
Table 2. Distribution of the population based on the surface areas accessible
Surface area (km?) Equivalent surface area Population with access to at least the equivalent surface area
0 - 100%
0.001+ Football or Swimming pool 99.6%
0.01+ Neighborhood Park 98.6%
0.1+ Urban Park 76%
0.5+ “Hyde Park”, London 18.4%
1+ “Central Park”, New York 12.8%
Table 3. Distribution of the population based on the number of activities accessible by type
Type of Population with access Population with access Population with access Population with access
activity to 0 activity to 1 activity to 2 activities to 3+ activities
Playgrounds 2.6% 2.5% 12.1% 82.9%
Open Air 46.2% 27.6% 15.7% 10.4%
Sports 15.4% 16.8% 15.2% 52.6%
Recreational 9.5% 6.3% 7.4% 76.9%
Leisure 16.1% 15.9% 16.9% 51.0%
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Figure 3. Number of accessible playgrounds vs. number of accessible open air activities from residential lots in Montreal

walking accessibility to key destinations such as playgrounds is especially
relevant, as they do not typically have the same levels of mobility as adults
do with restrictions placed on their travel spheres (Waygood et al. 2017). On
the other hand, access to open air activities varies significantly, with large areas
without access to open air activities being scattered across the territory.

The results show clearly distinct patterns with respect to number and type of
activities, surface area and number of parks. The development of a tool that
simultaneously computes these distinct indicators with the same data allows
for a more nuanced understanding of accessibility to parks and green spaces in
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a region. While this study focuses on Montreal, the approach is transferable to

other contexts and can be used to assess how different measures relate to parks’
use and to improve decision-making.
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