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Executive Summary 

Introduction 

 

Cycling is increasingly seen as a practical transportation choice for people of all ages and 

abilities. Our approach to planning cycling infrastructure should also adapt to accommodate 

cycling for everyone. The cycling network in Ottawa includes infrastructure of varying quality 

and safety, and in some places, critical connections are missing. To optimize the utility of future 

additions to the network and appeal to all ages and abilities, it is important to make planning 

decisions that prioritize high-quality cycling connections. 

 

This is an exciting time for cycling. Much of our older infrastructure needs to be rebuilt, which 

allows us to redesign our public spaces, based on current insights into environmental 

stewardship, public health, demographic shifts, and efficient transportation systems. Cycling 

ridership numbers are steadily increasing; nearly 5% of the population inside the Greenbelt now 

uses a bicycle to go to work. Ottawa is also undergoing major changes as we expand our light 

rail system in the coming years. We are about to update our Transportation Master Plan. 

Importantly, other levels of government are seeing the benefits that come with increased uptake 

of walking and cycling; federal and provincial funding is now being made available for active 

transportation, and has been used to enhance and accelerate Ottawaôs cycling plan.  

 

Cycling adoption can be increased by developing a low-stress network that is comfortable and 

where the perceived level of danger is low. There is a massive opportunity to increase cycling 

uptake in Ottawa by building infrastructure that appeals to those who prefer protected bicycle 

facilities. This group accounts for a large minority of the population in all areas of the city. 

 

The Mineta Transportation Institute in the United States recognizes this varying range of comfort 

in traffic by assigning four classifications of traffic stress to cycling facilities. The ñlevel of traffic 

stressò (LTS) system assigns a rating from 1 to 4 calibrated to the population willing to tolerate 

the stress experienced while using particular infrastructure. LTS forms the basis for a series of 

new mapping tools created by Bike Ottawa, which are available at maps.bikeottawa.ca.  

 

Methods 

 

To document cycling conditions and inform updates to map data, Bike Ottawa gathered over 

600,000 photos of the cityôs roadways in the summer of 2017. These were uploaded to 

Mapillary, which is a platform for storing and sharing GPS-tagged street-level images.  

 

This report makes use of the community-driven OpenStreetMap (OSM) as a source of 

geospatial data. Data such as the names and shapes of streets come from the City of Ottawa 

Open Data project. For this report, Bike Ottawa added and verified data in the map, including 

speed limits, number of lanes, presence and type of parking, roadway classifications, and 

https://maps.bikeottawa.ca/
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presence and type of cycling infrastructure. Bike Ottawa then created software tools to calculate 

LTS for every roadway in Ottawa based on these map attributes.  

 

The results are presented in the form of maps that show different levels of stress for the entire 

National Capital Region, and can be used as input for tools to find safe bike routes, as well as to 

detect vital links that could greatly improve route connectivity. Using the new routing tool, we 

can find a route and estimate the amount of time needed to travel between two locations by way 

of the shortest route that adheres to a maximum LTS. 

 

Building upon that, we have created maps showing the maximum distance that can be travelled 

from a given point of origin (for example, a transit station) in a set amount of time. Such a map 

is called an isochrone (ñequal timeò) map, and it can be used to identify good or poor 

connectivity in the cycling network, originating from a single point.  

 

Using these maps, Bike Ottawa undertook an analysis of three case studies:  

¶ cycling to the Bayshore transit station  

¶ cycling to Hilson Avenue Public School 

¶ cycling to leisure destinations such as recreation and shopping in Greenboro/South Keys 

 

In all cases, an isochrone analysis was be used to identify the catchments, or service areas, of 

the locations under study. Where the isochrone was very limited in size, this is an indication of 

barriers to cycling or ñmissing linksò. Based on the missing links we identified, we made specific 

recommendations on how the situation may be improved to encourage more uptake of cycling in 

the immediate area. Often, these recommendations are simple measures such a curb cuts, 

improving the pathway surface conditions, or installing wayfinding signage. Other measures, 

such as redesigning an intersection or providing a protected cycle facility are more expensive, 

and just as necessary. 

 

Outcomes 

 

People who bike often prioritize the safety of the route above all else. The value in these maps 

is that users can set a maximum level of traffic stress comfort. The routes plotted will not exceed 

that level of traffic stress. In doing so, the maps often reveal missing links in infrastructure that 

are barriers to a safe and pleasant journey by bike. Therefore, these maps can be used to make 

planning decisions to address the gaps. The maps can also be used as a measure of success: 

when the safe low-stress routes are approximately the same distance as the most direct routes, 

this is a sign of a complete and user-friendly cycling network. 

 

This method of identifying missing links in the local cycling networks should prove to be 

generally useful to the City of Ottawa as we renew our Transportation Master Plan and Ottawa 

Cycling Plan. By providing this new tool for analyzing our current cycling network and identifying 

areas for improvement, Bike Ottawa is hopeful that staff and residents alike will be able to 

identify and prioritize opportunities for making Ottawa an even better city for cycling.  
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1 Introduction 

1.1 Maps as a tool to improve the built environment for cycling 

Urbanism and environmentalism have become important trends in recent years. We are seeing 

these trends reflected in planning: density, livability, walkability, ñ8-80ò, and complete streets are 

becoming mainstream words and phrases. In keeping with this shift towards environmentally-

sustainable transportation, we are also seeing a demand for a high degree of safety, and calls 

for a ñVision Zeroò approach1 on our streets. Cycling is no longer seen as a sport for the fit and 

fearless; it is mainstream practical transportation for people of all ages and abilities. Our 

approach to planning cycling infrastructure should also adapt to accommodate cycling for 

everyone. 

 

Over the last decade, the City of Ottawa has developed a substantial network of bicycle 

infrastructure. However, the network includes infrastructure of varying quality and safety, and in 

some places, critical connections are missing. To optimize the utility of future additions to the 

network, it will become increasingly important to evaluate the methods being used in making 

planning decisions.  

 

To make cycling an appealing choice, routes must be direct, but they must also feel safe. For 

example, painted bike lanes on arterial roads come with a relatively high degree of traffic stress. 

These types of lanes may be acceptable to the small percentage of the population who is 

currently cycling, but will not attract new people to bicycling. In this report, we will use a Level of 

Traffic Stress method to demonstrate how planning decisions affect the adoption of cycling.  

 

Bike Ottawa has developed a series of maps that perform bicycle route 

calculations based on level of traffic stress. Different visualization 

techniques will be presented. An overview will be given of how these 

calculations are done, including technology used and data gathering 

methods. We will apply this traffic stress visualization method to with 

several different examples in the City of Ottawa. 

 

By nature, cycling is an activity where attention to detail in the built 

environment is critical to creating routes that intuitively and seamlessly 

flow between key destinations. By focusing on these case studies, we 

can make specific recommendations for the focus areas. However, 

these recommendations also apply more generally as an approach to 

improving connectivity to transit, to schools, to shopping, and between 

neighbourhoods city-wide.  

                                                

 
1 A design philosophy placing life safety before other considerations with the goal of zero traffic deaths or 
serious injuries (Tingvall, 1997). 

Maps are an essential 

tool for making 

informed planning 

decisions. Maps are a 

structure for organizing 

data, with limitless 

capacity. 

WHY MAPS? 
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1.2 Areas of study 

Ottawa is an exceptionally large municipal area, covering 5716 km2. While the majority of this 

area is farmland and forest, the sheer area of this city presents many challenges to providing a 

well-connected cycling network. For this analysis, we will focus on the area inside Ottawaôs 

greenbelt. According to the 2016 census2, this area had a population of 429 195 in 2016, and 

covers 173 km2. This gives Ottawaôs inner area a density of 2481 pop./km2, which is typical of 

North American cities, but which is also not so different from the kinds of densities seen in the 

worldôs most bike-friendly cities in western Europe.  

  

 

 

Ottawa is larger in area than several of Canadaôs most populous cities combined. Image: City of Ottawa. 

Figure 1-1: Ottawaôs scale in perspective. 

 

While the maps we have developed cover the entire city, for the purposes of this report we have 

chosen to focus on three case studies to demonstrate our approach: 

¶ cycling to transit at the Bayshore LRT station 

¶ cycling within a 1.6 km radius of selected elementary schools, i.e. the zone where 

children are not bussed to school 

¶ cycling to leisure activities and retail in Greenboro, a neighbourhood with a low-stress 

cycling network, but that remains an island isolated from the rest of Ottawa 

 

                                                

 
2 Data source: Statistics Canada National Household Survey data retrieved from Census Mapper (von 
Bergmann & Cervantes, 2018) for census tracts inside the Greenbelt. 
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1.3 Using maps for informed decision-making 

Maps are an essential tool for making informed planning decisions. While many people may 

think of maps as being just a static representation of the roads that are present, we think of 

them as being a living database. Information on maps includes the layout of the road (or path) 

and its name.  

 

But maps can be much more than a static representation of the roads. We can also layer in data 

like transit routes and schedules, what the road surface is made of (and its condition), how well-

used it is for various modes for various trip types at various times of day, what the collision rate 

at an intersection is, whether the route is plowed in winter or floods periodically, points of 

interest like benches and drinking fountains, how many stop signs are present, and images of 

locations over time. Itôs even possible to layer on data such as flow of bicycle traffic. Maps are a 

structure for organizing data, with limitless capacity. 

 

From this wealth of information, we can derive some useful insights about how a route is used. 

For example, we can identify: 

¶ high traffic stress locations that are still well-used by people cycling 

¶ neighbourhood ñislandsò that arenôt well-connected to the rest of the network 

¶ the impact that an improvement to one stress-point has on the overall system 

 

 

  

Heatmap information shows how new links affect traffic patterns.3 For example, the Nanny Goat Hill 
connection (A) opened in late 2015. In 2017, this route is now popular with cyclists travelling 
between the Scott St. multi-use path and the Laurier Ave. segregated bike lane. The OôConnor St. 
bidirectional segregated bike lane (B) connects Laurier Ave to the Glebe neighbourhood and 
opened in the fall of 2017. Prior to this, OôConnor St was virtually unused by cyclists. 

Figure 1-2: Effect of local improvements on cycling network use. 

 

                                                

 
3 Data source: Strava Global Heatmap (Strava, 2018). 

A 

B 

A 

B 
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1.4 Level of Traffic Stress (LTS) 

Cycling adoption can be increased by developing a low-stress network that is comfortable and 

where the perceived level of danger is low. People have different tolerances for traffic stress, 

and can be identified broadly as belonging to four groups based on their level of comfort: those 

comfortable cycling in mixed traffic; those who are comfortable, but prefer to use dedicated 

cycling facilities; those who are interested in cycling, but who are waiting for better facilities to 

be available; and those who are not interested in cycling at all. 

 

There is a huge potential to increase cycling uptake in Ottawa by building infrastructure that 

appeals to those who prefer bicycle facilities and to those who are waiting for better 

infrastructure. This latter group makes up a large minority of the population in all areas of the 

city (see Figure 1-3), and represents the largest opportunity to increase cycling mode share. 

 

 

Attitudes towards cycling vary across the city4. In all parts of Ottawa, a majority of people would 
be interested in cycling for at least some trips, if safe cycling infrastructure was present. People in 
more urban parts of the city have a higher interest in cycling, perhaps due to the shorter travel 
distances that come with density, or due to increased access to safe cycling infrastructure. 

Figure 1-3: Attitudes toward cycling. 

 

                                                

 
4 Data source: City of Ottawa Commuter Attitudes Survey (RA Malatest & Associates, 2013). 

0% 20% 40% 60% 80% 100%

City of Ottawa

Outer Suburbs

Inner Suburbs

Urban Core

Comfortable in mixed traffic Comfortable, but prefers cycling facilities

Interested, but waiting for cycling facilities Not interested in cycling
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The Mineta Transportation Institute in the United States recognizes this varying range of comfort 

in traffic by assigning four classifications of traffic stress to cycling facilities5. The ñlevel of traffic 

stressò (LTS) system assigns a rating from 1 to 4 calibrated to the population willing to tolerate 

the stress experienced while using particular infrastructure: 

¶ LTS 1: a level that most children can handle 

¶ LTS 2: tolerated by the majority of the adult population 

¶ LTS 3: tolerated only by cyclists who are ñenthused and confidentò, i.e. the kind of 

people who are currently cycling in Ottawa 

¶ LTS 4: only tolerated by those who are ñstrong and fearlessò 

 

Those who are interested in cycling but waiting for 

facilities could be expected to be comfortable using 

infrastructure with an LTS 2 rating. However, in Ottawa 

today, it is not generally possible to conveniently travel to 

all destinations using such low-stress infrastructure. 

Finding a low-stress route often requires a combination of 

pre-planning, knowing how to navigate through a maze of 

streets away from main roads, tolerating numerous stop 

signs on residential streets, detouring to a low stress 

route, or walking the bike. These are all barriers to broad 

uptake of cycling.  

 

When a cycling network is built right, a bike becomes an irresistible choice: routes are simple to 

navigate, direct, and protected from traffic. People can relax and simply experience the joys and 

benefits of travelling by bike.  

 

1.5 Why this is the right time to improve Ottawaôs cycling network 

The city is undergoing major changes that affect cycling and planning. After the building boom in 

the 1960s-70s, much of our older infrastructure needs to be rebuilt, from highway overpasses to 

sewer systems. This allows the city to redesign many of our public spaces, based on modern 

insights into public health, environmental stewardship, demographic shifts, and efficient 

transportation systems. 

 

1.5.1 Increased cycling ridership 

 

Cycling ridership numbers are steadily increasing. Between 2006 and 2016, commuter cycling 

inside Ottawaôs Greenbelt increased by 37% (see Figure 1-4).The latest Statistics Canada 

census numbers show that nearly 5% of the population inside Ottawaôs Greenbelt now uses the 

bicycle as a transport mode to get to work. Of the approximately 200,000 people who commute 

                                                

 
5 Level of traffic stress system (Mekuria, Furth, & Nixon, 2012). 

When a cycling network is 

built right, a bike becomes an 

irresistible choice: people can 

relax and simply experience 

the joys and benefits of 

travelling by bike. 

CARE-FREE CYCLING 
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to work in the inner Greenbelt, 10,000 are choosing a bike as their main mode of transportation. 

However, as we can see from the cycling attitudes survey (Figure 1-3 above), the potential 

number is much larger, if a well-connected low-stress network were in place. 

 

 

The percentage of work commutes made by bike is increasing6. 

Figure 1-4: Commuter cycling mode share inside the Greenbelt. 

 

1.5.2 Expansion of the transit system to include light rail (LRT) 

 

In November 2018, the City of Ottawa will open its new light rail line between Tunneyôs Pasture 

and Blair Rd., at an estimated cost of $2.1 billion. The new infrastructure will free the downtown 

core from heavy bus traffic, making room for improved cycling facilities. In later phases, LRT will 

connect further east, west and south offering even more people an alternative to the car. 

Particularly at stations near the periphery of Stage 2 LRT (Baseline, Moodie/Bayshore, 

Bowesville, and Blair), the bicycle should be supported as an ideal way to bring many more 

people within reach of Ottawaôs LRT system. Connecting to LRT by bike is generally faster than 

using a local bus. Also, cycling to transit doesnôt require the expense and expanse of Park & 

Ride lots, which work against the high population density that transit needs to thrive. 

 

1.5.3 Expected renewal of the Ottawa Cycling Plan 

 

The Cityôs principal planning guide is the Ottawa Cycling Plan 20137 (OCP2013), which is part 

of the Transportation Master Plan8. The Ottawa Cycling Plan will be renewed over the next few 

years based on new insights into cycling behaviour and the cycling infrastructure that has been 

                                                

 
6 Data source: StatsCan data retrieved from Census Mapper (von Bergmann & Cervantes, 2018) for 
census tracts inside the Greenbelt. 
7 Ottawa Cycling Plan (City of Ottawa, 2013). 
8 Transportation Master Plan (City of Ottawa, 2013). 
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built since OCP2013 was approved. With more data available now, such as bike counter and 

Strava data, it is easier than ever to identify cycling travel patterns. 

 

The next Ottawa Cycling Plan should reflect residentsô desire for safety and travel choice. This 

reportôs findings suggest methods for providing safer route options, away from arterials, and 

with a focus on neighbourhoods and separate facilities.  

 

1.5.4 Federal and provincial funding 

 

Other levels of government are now recognizing that vibrant and sustainable communities 

where people can walk and bike are the key to improved public health and reduced reliance on 

fossil fuels. To this end, we are seeing investment by other levels of government in walking and 

cycling, often associated with transit projects. This is a new development in recent years, setting 

a precedent that will certainly improve walking and cycling rates in communities across Canada. 
 

 

Strava GPS traces show that the most popular cycling routes are those which are completely 
separated from cars9. The exceptions are bridges and underpasses, which must be used when no car-
free alternative exists nearby. Although routes along waterways tend to take a meandering path, the 
extra distance is less burdensome since there tend to be fewer stops. 

Figure 1-5: Cycling travel patterns near downtown Ottawa. 

 

                                                

 
9 Data source: Strava Global Heatmap (Strava, 2018). 
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