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Background Information

Habitat loss from land degradation and fragmentation is recognized as one of the greatest threats
to biodiversity and roads represent a major form of landscape modification. Globally, paved road
lengths are projected to increase by 25 million kilometres by 2050, with nine tenths of all road
construction occurring within least developed and developing countries (IPBES 2023). Roads are
a ubiquitous feature of human-modified landscapes and Ontario is no exception, contributing

to habitat loss by fragmenting ecosystems, disrupting wildlife movement, and degrading natural
environments. Globally and in Ontario, healthy and intact road-free natural areas are decreasing,
reducing biodiversity and ecosystem resilience to environmental and climatic changes.

Ontario has a high density of roads, with the southern portion of the province having some of
the highest density of roads in the country. Major roads in southern Ontario increased fivefold
from 1935 to 1995 (OBC 2010) and have continued to grow since, though the rate of growth

has slowed (OBC 2015). Additionally, traffic volumes on Ontario roads have increased since the
1980s (OTMO, 2010), and the number of road motor vehicles registered in Ontario is up 22 per
cent from a decade ago (statistics Canada data, 2024), an increase of over 2 million vehicles. It

is predicted that Ontario’s population will increase by 43.6 per cent — from 15.1 million people
in 2017 to 21.7 million people by 2046 — with the largest growth predicted in the GTA and
fastest growth in central Ontario (Ontario Ministry of Finance, 2023), adding pressure not only to
Ontario’s built infrastructure and roads but also the surrounding nature and biodiversity.

Building new roads encourages more development by providing access to untapped resources
and driving land colonization, habitat disruption, and further road network expansion (Johnson
et al., 2020; Laurance et al., 2014). The environmental impacts of roads are numerous, and

their proliferation typically leads to negative impacts on biodiversity. Plant, insect, herptile,

bird and mammal richness and community composition have all been shown to be affected

by roads (Coffin 2007). Biodiversity loss may occur directly via road-kill events (Jaeger et al.
2005), disturbance or pollution (Sanzo and Hecnar 2006; Warren et al. 2006), or indirectly by
stimulating and facilitating loss of habitat, and forming barriers to dispersal and gene flow (Jaeger
et al. 2005; Keller and Largiader 2009). Roads may also affect biodiversity through reduction in
habitat quality, facilitating human access to less developed landscapes, increasing the risk of the
introduction of invasive species, increasing the risk of forest fires and the creation of edge effects
at road-habitat boundaries (Forman and Alexander 1998; Gelbard and Belnap 2003; Jaeger et al.
2005; Fahrig and Rytwinski 2009).


https://sobr.ca/_biosite/wp-content/uploads/Indicator-Road-Length-in-Ontario_May-19-2015.pdf
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The consideration of environmental impacts when roads are constructed or upgraded in
Ontario has improved in recent decades. The Environmental Assessment Act sets up a thorough
process for assessing the environmental impacts of various alternatives for road development
prior to government approvals. This helps to protect the natural environment and mitigate the
environmental impacts.

This indicator assesses changes in the length of roads in both southern and northern Ontario
based on the Ontario Road Map and the Ontario Road Network as an index of habitat loss and
landscape fragmentation.

Data Analysis

Two methods were used to summarize road lengths, based on the data and analysis methods
available in different time periods. In the 2015 indicator report the Ontario’s Ministry of
Transportation’s Ontario Road Map (ORM) was used, maps were digitized and summarized,
providing an overview of changes from 1935-2005.

The current report is using the Ontario Ministry of Natural Resources’ Ontario Road Network
(ORN) dataset, to compare change from 2015 to 2020.

Though using two different datasets means direct comparisons between the two SOBR reports is
not possible, this change is necessary to address data limitations of scale in the ORM. The ORN
will be used to report on the road length indicator in this report and moving forward.

For the 2015 report, the length of road in four different classes (earth/unimproved, two-lane
loose, two-lane paved, multilane paved — see Table 1) in southern Ontario was assessed in ten-
year intervals beginning in 1935 to 2005 based on the ORM. The ORM'’s southern Ontario Road
data was digitized and summarized by Fenech et al. (2000) by decade from 1935 to 1995, and
data from 2005 was digitized by the Ontario Ministry of Natural Resources and Forestry.

In this current report, using the ORN, assessments of the 2015 and 2024 data were completed by
measuring the length of roads in five categories. This included Northern Ontario roads, municipal
roads and roads classed as unidentified (Table 1). Thousands of kilometers of municipal and other
roads were added with the change from the ORM to ORN (Figure 4).

Road lengths were measured, and changes were analyzed and compared for each decade from
1935 to 2005 (Figure 1 and Table 2) and 2015-20242 (Figure 2 and Table 3).

1 Due to limitations of scale, the ORM assessments do not include all roads within the province.
The ORM includes about 20% of the roads mapped within the ORN (OMNRE, 2014)
2 Road data for 2025 was not available at the time of publication and will be added once available.
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Table 1. Road classes and associated descriptions used to categorize roads in ORM and ORN.

Road class Description

Earth/unimproved Roads with surface identified as ‘dirt’, and pavement status ‘unpaved’.

Two-lane loose Roads with surface identified as ‘gravel’, pavement status ‘unpaved’
and number of lanes equal 2.

Two-lane paved Roads with pavement status identified as ‘paved’ and number of
lanes equal to 2.

Multi-lane paved Roads with pavement status identified as ‘paved’ and number of

lanes equal to or greater than 4.

Unidentified (ORN only) Roads that could not be categorized due to missing data.

Results
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Figure 1. Road lengths in southern Ontario by road class, based on the Ontario Road Map (ORM),
1935-2005. Does not include municipal roads or Northern Ontario roads.
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Figure 2. Ontario road lengths in kilometres by road class based on the Ontario Road Network (ORN)
2015 - 2024 — including northern Ontario and municipal roads.

Table 2. Road lengths by kilometre and road class in Ontario based on the Ontario Road Map 1935-
2005 — excluding northern Ontario and municipal roads (ORM).

Year Multilane Two-lane Two-lane Earth/ Total km of Legend
paved paved loose unimproved change _QAV‘V’:::‘”:;"VV;" e

1935 0 7,083 14,108 3,031 24,222 2 Eommmmensd S Eunproved

R [ Ecozone [ Ecozone
1945 118 8,558 14,101 2,367 25,145
1955 333 15,254 12,725 1,270 29,582 Figure 3 A & B. Major road changes in southern Ontario based on the Ontario Road Map 1935-2005
(Note: the maps are presented as an animated gif on the website that rolls through each decade).

1965 1,312 21,783 10,817 199 34,112

1975 1,837 26,481 8,756 0 37,074

1985 2,668 29,639 1,840 0 40,147

1995 2,765 32,521 5,156 0 40,442

2005 2,285 35,148 3,402 0 40,836
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Figure 4 . Roads in Ontario (2024) based on the Ontario Road Network. Roads classified as
“unidentified” are not included.

Status

Based on the Ontario Road Map (ORM), the length of roads in southern Ontario increased
from 24,200 km in 1935 to 40,800 km in 2005, representing an increase of 69% (ORM —
excluding Northern Ontario and municipal roads).

The average rate of increase between 1935 and 2005 in southern Ontario was approximately
7% per 10-year interval.

Based on the Ontario Road Network (ORN), the length of roads in Ontario increased from
201,205 km in 2015 to 213,900 km in 2024, representing an increase of 6% (12, 695 km)
(ORN —including northern Ontario and municipal roads). This 10-year interval rate of
increase (6%) is on track with the average 10-year rate between 1935 to 2005 (7%).

Although the rate of increase in total road length slowed after 1985 (> 2% increase between
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1985 and 2005), the total length of paved roads in southern Ontario increased from 7,000 km
in 1935 to 37,400 km in 2005, including 2,300 km of multi-lane paved roads that did not exist
in 1935.

Links

Related Targets: 4. By 2030, land use planning approaches to maintain and enhance biodiversity,
such as natural heritage systems, are implemented at local, regional and provincial levels.

Related Themes: N/A
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