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Executive Summary 

High-rises have become second nature in today’s urban landscape, and Toronto is no 

exception. With defined geographical borders, the only place for new growth is up. 

While the growth is supported by Toronto’s Official Plan (2015), the shift to vertical 

growth has created issues for emergency services. One of these issues is in changes to 

response times because once firefighters arrive at the building; they must travel 

vertically to the site of the incident with all the equipment needed to respond to the 

emergency.  

This report explores how vertical growth is an issue for one Toronto emergency service, 

Toronto Fire Services (TFS), and how they can be resolved by examining the following 

questions: 

1. How is the delivery of emergency services by Toronto Fire Services affected by 

vertical growth in Toronto? 

2. To what extent is there a difference between the provision of Fire Services in 

single detached homes (low density) and high-rise developments? 

3. What planning solutions can be implemented to help Toronto Fire Services to 

continue to provide the public with the best service possible? 

A mixed methodology was undertaken to examine these question including GIS 

analysis, interviews, and case study analysis using three cities.  

GIS Findings 

The GIS analysis conducted used existing data on fire station locations and data on 

high-rises, as well as proposed high-rises to examine their distribution across Toronto. 

While the majority of high-rises are located in the downtown core, the traditional high 

density area of the city, there are also many pockets throughout the traditional suburbs 

of Toronto that now are high density. These are areas that the Official Plan (2015) has 

designated for growth. They also happen to be some of the areas where problems are 

beginning to emerge for TFS.  

A second analysis was conducted that examined service areas around fire stations 

using the travel time standard (four minutes) and an estimated vertical response time 

that only included two minutes for travel time. This analysis exposed a large gap in 

coverage between single detached dwellings and high-rise units.  

At the four minute service area, the city has full coverage. TFS can be at the front door 

of most houses and buildings within four minutes. However, when the vertical element is 

accounted for in travel time, many high-rises outside of the downtown core are no 

longer within the standard response time service area, showing that it is harder to 

maintain the standard four minute response time when the vertical travel time is 

accounted for. 
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Case Study Analysis 

An examination of three case study cities, New York City, Vancouver and Hong Kong, 

identified a number of vertical growth considerations for Toronto Fire Services and the 

City of Toronto as they deal with the challenge it poses to them. Major findings across 

all three cities included inclusion of the Fire Service in major planning documents 

(something not found in Toronto) and interdivisional collaboration. Other features that 

have helped these cities manage their vertical growth included a high density of fire 

stations to minimize travel times (NYC), the inclusion of firefighter oriented language in 

their building documents (Vancouver), and requiring refuge floors in all residential 

buildings to provide a safe space for residents fleeing a fire emergency (Hong Kong).  

Interview findings 

The interviews with Fire Services, City Planning and the Office of Emergency 

Management personnel from the City of Toronto revealed both what the issues facing 

TFS are, and what is being done to resolve them. In many cases, the barriers identified 

by TFS were outside of their control, and were not necessarily related to the high-rises 

physical structure but the ancillary impacts of the high-rise including the people who 

occupied them, the resulting congestion, and other city projects to manage this growth. 

Key findings are summarized below.  

 People were seen as wildcards with regards to how they react in emergencies;  

 Narrowing of the right of way for bike lanes, street cars and other multimodal 

transportation projects creates added congestion and makes it harder for fire 

trucks to maneuver; 

 Construction throughout the city contributes to traffic and limited maneuverability 

and can close entire routes for emergency response adding to travel times;  

 A lack of proactive communication with TFS by other City divisions has led to 

problems that are not realized until they are experienced. 

To work towards solving these issues, TFS is already doing a number of things 

including working with the public on preventing the fires in the first place and ensuring 

everyone knows what to do in the event of a high-rise emergency. The proactive 

conversations with other City divisions are starting to happen but are sometimes still at 

a high management level with a trickle down to the other management levels. 

Other initiatives including investigating storefront stations, and having crews travel their 

districts to know where construction has blocked routes which has helped mitigate some 

of the issues. There is also an effort to get included in conversations, and a shift has 

started to occur where other divisions are inviting TFS to the table for discussions.  

Conversations for Change 

With all of these barriers and issues, a series of changes that would be beneficial and 

the conversations that would be necessary for those changes were identified. These 

included resources, communication, and systemic change. These changes were 
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discussed with a focus group of various TFS personnel to gather a holistic 

understanding of how the change can unfold to benefit all of TFS.  

Resources, including staff, stations, and apparatus were identified to help TFS cope 

with current resource strains as well as enhancing the coverage across the City. 

Barriers to this conversations included a lack of awareness of just how vertical growth 

impacts TFS response, and the absence of discretionary funds within the existing 

budget to make these changes on their own.  

Another area for change involves enhancing communication with the public, other 

divisions, and with the Province. Effective and timely communication is vital to TFS 

being proactive in handling situations before they become issues. Speaking with the 

public before fires break out is important, but so is other City Divisions starting 

conversations with TFS when new projects relate to the city’s structure are proposed. 

On a broader scale, having conversations with the province is important so that they will 

be able to make changes to the Building Code or Fire Code if it becomes necessary in 

the future to ensure public safety.  

Finally, the most important change that needs to occur is in how society views vertical 

growth. It is a necessary part of Toronto’s future relationship with growth, but TFS 

cannot be expected to manage the issues on their own when it comes to public safety. It 

will take a concerted effort by everyone in the city to keep everyone safe. At the City 

level, this means that TFS needs to be able to see what is happening on a city scale 

with other divisions, which would benefit all involved and allow TFS to work proactively 

to solve issues before they become problems. Major barriers to this included the current 

tendency to work alone that exists within divisions which has kept TFS out of the loop 

on some projects until they become problems that TFS needs to deal with.  

The role of Planners 

As the ones approving buildings and planning for growth, it is important that the costs of 

that growth are considered with regards to Fire Services now that the impacts are 

clearer. There are many things that planners can be doing right now, if they are not 

already, to start these conversations and make these changes: 

 Treat Fire Services as an essential infrastructure during the planning and 
development approval process to ensure the system is not strained; 

 Ensure inclusion of Fire Services in in long range planning documents to ensure 
that their voice is heard and that they can proactively address challenges; 

 Create an Interdivisional Team to ensure that large projects are discussed and 
planned for in a holistic fashion that takes into account all community needs; 

 Ensure the city’s development amendment process considers Fire Services 
again when changes are made to a development plan; 

 Finally, the incorporation of a Fire Lens into your everyday work will ensure that 
the service is given thought even if they are not directly involved at the time. 
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1. Introduction 

1.1 Problem Statement 
High-rise buildings have become a part of the fabric of most cities. Their use of vertical 

space with a smaller footprint allows more individuals to live in a condensed area, 

increasing a city’s population density. Promoting the development of taller buildings to 

increase density in downtowns is a common practice in planning when there is no room 

for urban sprawl (Craighead, 2009). This type of growth is often praised for reducing 

urban sprawl that would require a greater expansion of city resources and services 

(Sorensen, 2010). While high-rises and tall buildings bring people and resources closer 

together, they have also changed the way some services operate; namely emergency 

services.  

In emergency services, the most important factor is time (Ontario Fire Marshal [OFM] 

2011). If first responders can get to an emergency faster, more lives can potentially be 

saved and the damage can be controlled. In general, all emergency services have an 

ideal or ‘standard’ time in which they would like to reach incidences. This time accounts 

for call processing, turnout time, and drive time (Toronto Fire Services [TFS], 2017). 

While studies have shown that response time is often the primary factor, alongside 

traffic and weather events that guides the planning for new station locations or an 

increase in resources (apparatus’, or additional staff) (Yang, 2013; Chevalier et al., 

2012; Murray, 2013), the vertical element is missing from these standards. 

Toronto Fire Services defines the vertical response as “the incremental amount of time 

required to ascend to the seat of the fire or source of the emergency incident after 

arriving curbside at a municipal address” (TFS, 2015, p.65). Once first responders arrive 
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on site at a high-rise, they have to gain entry, climb stairs or take the elevator, and set 

themselves up at the scene while carrying all the necessary equipment from their truck. 

This vertical time is an important factor to consider in all types of incidents because 

other emergency service studies have found that it adds an average of four minutes to 

the overall response time for Emergency Medical Services (EMS) (Drennan et al., 2016, 

p.414). With the increase in vertical buildings, and the subsequent increase in building 

occupants, this vertical element is becoming increasingly problematic. High-rise 

development is an important planning tool for increasing density and promoting growth 

within cities; however, there are considerations that should be taken into account so that 

public safety does not become the cost of this growth.  

The main objective of this research is to examine how urban planners can help mitigate 

the risks posed by the emergency services’ vertical growth challenges in the City of 

Toronto. Mitigating the risk can help to strengthen the resiliency of Toronto’s emergency 

services to future challenges posed by the changing urban landscape. 

1.2 Scope 
The City of Toronto was selected as the focus of this research in order to ensure that an 

adequate depth to the research was achieved. Additionally, only one emergency service 

in Toronto was examined; Toronto Fire Services (TFS). It was selected because 

Toronto Fire Services (TFS) has specifically noted that vertical growth in Toronto has 

created challenges for the fire service and their response times (TFS, 2015, p.65). 

Firefighters are often first on scene in many emergencies due to their distribution across 

the city (Morrison, Angelini, Vermeulen, and Schwartz, 2005). Accordingly, modeling 

solutions around them will benefit all emergency responders. Choosing to focus on TFS 
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allowed for a more in-depth look at the impact of vertical growth on emergency 

response.  

1.3 Relevance of Research 
In Ontario, emergency services are managed on a municipal level as per the 

Emergency Management and Civil Protection Act (2.1(2)) (Ontario, 2006). This makes 

this issue of emergency service delivery the responsibility of city planners. Planners are 

asked to look at how different elements of a city fit together. Consequently, the delivery 

of services, especially vital ones like Fire Services need to be considered in all plans for 

development and growth in cities. As Krummeck (2010, p.7) notes, “City making 

requires an efficient, clear infrastructure network that provides the framework for future 

growth”. Identifying how planners can pre-emptively incorporate emergency services 

during the planning process will ensure that all services are considered and provided for 

during the planning process. Furthermore, ensuring that service delivery is efficient and 

prompt benefits all. 

1.4 City of Toronto Context  
Growth is inevitable for a global city like Toronto. It is already the fourth largest city in 

North America and is still projecting future growth (Dhillon, 2013; City of Toronto 

[Toronto], 2015a, 2-3). As it has a pre-existing municipal boundary which limits outward 

growth, the City of Toronto’s Official Plan (2015) seeks to increase density through 

strategic vertical growth with the development of high-rise structures for employment 

and housing in specific areas of the city, namely the downtown core and centres 

(Toronto, 2015a, p.2-8). The Plan also recognizes that tall buildings cannot go 

everywhere and need to be strategically placed (ibid., p.3-9). It also identifies the 

increase in appeal of living in the downtown core and the associated benefits such as 
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reduced commute times which also reduces traffic congestion as a motivator for some 

of this density (ibid., p.2-3).  

The promotion of growth through tall buildings has been taken up by developers in 

Toronto. Toronto is currently one of the top ten cities in the world with the most 

skyscrapers (over 100 metres) and has 2250 buildings over 35 metres tall (Emporis, 

2017c; Skyscraper Source Media, 2017). In 2014, it was noted by many news agencies 

that Toronto was leading North America with the most high-rises under construction, 

and it has continued on that trend with 149 currently under construction and 424 more in 

the proposal stage (Evans, 2014; Skyscraper Source Media, 2017). This rise in physical 

structures corresponded to a 13% increase (from 379,050 to 430,070) in the number of 

households living in high-rise buildings between 2006-2011 (City of Toronto, 2012; City 

of Toronto, 2015b). This is something that has been reflected in the most recent 

Census, as the growth areas of the city have been focused in the downtown core, with 

suburbs like North York and Scarborough seeing stable or decreasing populations 

(Marshall, 2017). These areas correspond to the Official Plan’s locations for targeted 

growth. 

While the Official Plan provides details on a number of service delivery aspects that will 

need to be accounted for with this growth, Emergency Services considerations are not 

clearly present (Toronto, 2015a, p.2-5). Police, Ambulance, and Fire emergency 

response are arguably the most important service provided to the public by the city, and 

with the shift to increased building height, fire service response times have shifted. In 

their current Master Plan (2015), TFS identifies Toronto’s shift to a vertical city and 

increased density as a challenge for the fire operations response times (TFS, 2015, 
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p.43). Current National Fire Protection Association (NFPA) standards set the ideal 

service response for first apparatus at scene (Total Response Time) at 6 minutes and 

24 seconds for 90% of calls (TFS, 2018b, p. 34). This time is broken down into three 

main parts that also have standards: call processing time (64 seconds), turnout time (80 

seconds), and travel time (4 minutes) (ibid.). TFS works to meet these standards as key 

performance targets for service delivery (ibid.). This NFPA response time standard does 

not include the vertical response, it currently only measures the period of time from 

when the call is made to the unit’s arrival at the building (TFS, 2017, p.22). In 2013, TFS 

began to track their vertical response, the time from the truck arriving on site to arriving 

at the scene of the emergency. They found that this factor increased response times 

considerably with a city average of five and a half minutes (ibid., p.68). For TFS, when 

the average vertical response and average overall response for 2014 are combined, the 

result is double the NFPA standard (TFS, 2015, p.68; TFS, 2014, p.11).  

1.5 High-rise buildings and firefighting 
There are a number of definitions for high-rise buildings. The International Code Council 

defines them as a building that has floors more than 22 metres above the ground floor 

(International Code Council, 2015). Other standards identify high-rises as being a 

minimum of 35 metres (Emporis, 2017a). Most importantly for this research, the Ontario 

Building Code defines high buildings as those that are a minimum of 36 metres 

(Ontario, 2012, S3.2.6 A (i)).  

As the vast majority of the current Aerial Apparatus’ fleet of TFS trucks have 105’ (32 

metre) ladders, a minimum building height of 30 metres will be used to define high-rise 

buildings for this research (Greater Toronto Multiple Alarm Association [GTMAA], 2017). 

Defining what constitutes a high-rise is important because the firefighting apparatus 
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cannot reach above this and the fire must be fought from inside the building (Craighead, 

2009). One of the most important challenges in fighting fires inside of a building is the 

extended period of time required to start fighting the fire giving it more time to grow and 

provide a greater risk to life and property ([OFM, 2011).  

1.6 Research Questions 
The purpose of this report is to provide planning recommendations to mitigate the 

impact of vertical growth on the response times of Fire Services in the City of Toronto. 

As this is a new realm of investigation, three research questions have been created to 

guide the research. These questions examine different aspects of the issue thereby 

allowing for a holistic analysis of the problem and of the solutions.  

1. How is the delivery of emergency services by Toronto Fire Services affected 

by vertical growth in Toronto? 

2. To what extent is there a difference between the provision of Fire Services in 

single detached homes (low density) and high-rise developments? 

3. What planning solutions can be implemented to help Toronto Fire Services to 

continue to provide the public with the best service possible? 
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2. Methodology 

2.1 Introduction 
This chapter outlines the methods used to analyze the impact of vertical growth on 

emergency fire service response in the City of Toronto. This report utilized a 

triangulation approach to collect and analyze data (Winchester and Rofe, 2010, p.8). 

This included a spatial analysis using Geographic Information System (GIS) mapping, 

case study textual analysis, and semi-structured interviews. The majority of this 

research was conducted using primary data including census data, expert interviews, 

and policy documents.  

2.2 Methods 
2.2.1Geographic Information System  
GIS mapping using census data and open source data was undertaken to spatially 

organize and understand the issue of vertical growth in the City of Toronto. The use of 

digital mapping to show patterns and trends across a geographic area is a frequently 

used method of data analysis for Fire Services (Erkut et al., 2001). This method 

broadened the understanding of how the issue is spread across Toronto. It also 

identified areas of concern based on the size and density of high-rises. 

2.2.1.1 Data Sources 
The City of Toronto’s open source data portal was used to collect a number of the 

shapefiles and tables (City of Toronto, 2017a; Toronto 2017b). This included the 

geographic location of fire stations within Toronto and the height and location of 

buildings. Additionally, population density data and a base map of Toronto were 

acquired from the 2016 Canadian Census at the dissemination area level (Statistics 

Canada, 2017a).  
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2.2.1.2 Data preparation 
Before maps could be created for analysis, the data had to be cleaned to remove any 

errors. This included ensuring that the layers were geographically accurate so that point 

files were correctly located on the map. The preparation of base layers such as the 

dissemination area map and street network, allowed populations density and point files 

of fire station and high-rise locations to be inputted with minimal errors. Additional 

manual data entry was necessary to geocode the proposed high-rise buildings in the 

City of Toronto as they were not present on the most recent buildings map in Toronto. 

The different layers were overlaid to create a series of maps illustrating the current 

density and fire service provision, and potential changes based on proposed buildings in 

the city of Toronto (430 at time of writing) (Skyscraper Source Media, 2017). 

2.2.2 Case Study 
A case study analysis was conducted to examine how other dense vertical cities have 

dealt with the issue of emergency response time. Case studies allow a problem to be 

better understood from different perspectives to find solutions that have been tried 

elsewhere (Baxter, 2010, p.82). The case study approach facilitated analysis on what is 

already being done, and where precedence for balancing vertical growth with 

emergency service provision had already been set. The case studies informed the 

interviews and provided insight into the development of recommendations. 

 2.2.2.1 Case study criteria 
For a preliminary analysis, five cities were chosen and were assessed using some basic 

information. They were initially selected based on either their position on the top 100 

cities with the most skyscrapers list, or from knowledge the researcher gained in their 

proposal research. Toronto is currently number nine on the list (Emporis, 2017b). The 

evaluation included the population, density, how involved the fire service is, and the 



  Laurel Sharp 

9 

 

presence and accessibility of documents including; official plan, fire service documents, 

and high-rise specific documents. This preliminary selection of case studies included:  

 New York City, USA; 

 Vancouver, Canada; 

 Tokyo, Japan; 

 London, England, and; 

 Hong Kong. 
 

2.2.2.1 Case Study Analysis 
Based on the above preliminary case study analysis, three case studies were chosen 

based on their available information with regards to high-rise planning and fire service 

or emergency service coordination. These case studies were New York City, Hong 

Kong and Vancouver. The secondary examination of these case studies was a latent 

policy and document analysis of official plans, fire master plans, and high-rise reports 

from each case study (Dunn, 2010, p.125). As there is limited available academic 

literature on this topic, this case study analysis provided a greater academic 

understanding of the issue (Baxter, 2010, p.82). By choosing three case studies, the 

report was able to take an in-depth look at the different solutions used by cities which 

may be applied to Toronto. 

2.2.3 Interviews 

For the process of this report, two phases of interviews were conducted with seven 

experts at the City of Toronto. Both phases utilized a semi-structured form for flexibility 

to seek clarification and gain further insight (Dunn, 2010, p.110). The participants were 

selected based on their expertise at the City of Toronto and were spread out through 

three divisions; Toronto Fire Services, City Planning, and the Office of Emergency 

Management. The interviewees brought a diverse perspective to the research ranging 

from urban design in Toronto, to fire prevention. This provided a balance in 
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understanding of how Fire Services interact with the urban landscape on both a physical 

and administrative scale.  

The first phase of interviews was conducted with experts from all three divisions and 

provided policy context and background information on the City of Toronto to help 

understand the complexity of the problem (Dunn, 2010, p.102). These interviews 

enabled a holistic examination of vertical growth from within the City of Toronto itself by 

looking at how different City divisions understood and were approaching the problem. 

These interviews also gave the researcher an initial look at the solutions being 

examined by different divisions. 

2.2.3.1 Ethics 

All interviews required prior and informed consent and ethics approval through Queen’s 

University Graduate Research Ethics Board (GREB) Process. Interviews were audio-

recorded and fully transcribed for latent theme analysis. The letter confirming ethics 

approval is included in Appendix A of this report.  

This study required off-campus travel to conduct interviews with experts from the City of 

Toronto. As such, a minimal risk Off Campus Activity Safety Policy (OCASP) was 

completed.  

2.2.4 Focus Group 

A focus group with Toronto Fire Services Personnel was completed to validate the 

findings and provide feedback on action items identified in the research for making 

changes towards mitigating the impact of vertical growth. The purpose of this focus 

group was to have a synergistic conversation where participants sparked ideas in one 

another (Cameron 2010, p.153).  
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The topics up for discussion in this focus group emerged out of the interviews and GIS 

analysis. Of primary concern was the series of changes necessary to mitigate the 

impacts of vertical growth. Participants were presented with the recommendation 

themes and asked about their opinions and how feasible they believed the 

recommendations were for mitigating the issues facing TFS with vertical growth.  

Focus group members were chosen for the interdependence of their respective internal 

departments in implementing decisionsactions. This was also done to ensure that all 

recommendations were coordinated to mitigate the issue facing TFS from all areas. The 

discussion provided an opportunity to hear whether all the different TFS division 

perspectives aligned with the recommendations. The focus group provided insight that 

was not found in the individual interviews (Cameron, 2010, p.155).  

2.3 Limitations and Bias 
Several limitations emerged through the process of creating this report. First, the limited 

time frame prevents a thorough analysis of all three emergency services in the City of 

Toronto on the issue of vertical growth. This limited the final report from being entirely 

comprehensive for emergency services. However, the choice of scope and methods will 

allow the research to be replicated in future studies on the other two emergency 

services in Toronto.  

Second, there is a lack of available academic research as the issue is relatively new. 

This created a level of uncertainty as to what will come out during the research process. 

This did not limit the validity of the research as other reports also had limited information 

available on their topic but were able to use method triangulation to enhance the rigour 

of the research and prevent scope creep (Miller, 2011, p.19). 
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Third, the use of a focus group made up of colleagues meant that there was the risk of 

under-sharing and therefore potential missed information. As the participants of the 

focus group were all from the same occupation, and division at the City of Toronto, 

there may have been instances of under-disclosure, where individuals did not want to 

have the unpopular opinion and so did not speak up even though it may have been 

valuable to the research (Cameron, 2010, p.158). This was mitigated by the researcher 

presenting feedback cards for participants to write comments they did not want to share 

which were collected at the end. 

The researcher’s bias towards the importance of emergency services also needed to be 

considered and addressed. Both of the researcher’s parent’s work in the emergency 

services sector and the researcher spent the summer of 2017 working as a policy intern 

for TFS. Additionally, the researcher worked with some of the individuals from TFS who 

were interviewed. Although all these informants were in positions of authority during the 

researcher’s time at TFS, the researcher was still around them in meetings and in the 

lunch room all summer which has therefore provided the researcher with a level of 

familiarity. As such, the researcher had to be mindful of their own bias towards 

Emergency Services when conducting the interviews and throughout the analysis of the 

research. To mitigate this bias, the researcher practiced reflexivity throughout the 

research process and had interview questions reviewed by the research supervisor prior 

to conducting the interviews to avoid asking leading questions (Dowling, 2010, p.31). 

2.4 Research Generalizability  

Overall, this report’s scope and methods have analytical generalizability but the 

recommendations have limited transferability to other municipalities (Baxter, 2010, 
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p.94). The final recommendations from this research have been created specifically for 

Toronto’s unique context. This is in part due to the size and density of Toronto, as well 

as its planning and development policies. This is a common limitation of qualitative 

research as each context is unique (Baxter, 2010, p.90). 

The analytic method in this report and the themes of recommendations are where the 

valuable generalizability lies. The methods used for this report are replicable in other 

municipalities, and even within Toronto for other emergency services. As such, other 

researchers will be able to adapt this project to their own needs based on the 

municipality, its fire service, and the high-rises there. Additionally, while the specific 

recommendations cannot be applied to other municipalities, the themes that the 

recommendations fall under are general enough that they provide context for other 

municipalities to change their own policies. This research also contributes to the 

growing academic base on emergency planning and working to find solutions to vertical 

growth challenges for emergency services.  
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3. GIS Findings and Analysis 

3.1 Introduction 
In order to analyze and visualize the problem of vertical response for fire services and 

how it impacts their overall response times, a series of Geographic Information System 

(GIS) maps were created to measure the travel response times, as it is dependent on 

the City’s physical infrastructure. These maps allowed for patterns and trends across 

the city to be examined as well as identified areas of interest or concern. This method 

was used to answer the research question: “To what extent is there a difference 

between the provision of fire services in single detached homes (low density) and high-

rise developments?” By examining this question, a comparison between the current 

standard for ideal travel response (four-minute driving time) and an estimated vertical 

response time (two-minutes driving time) was simulated through GIS maps, using 

service area networks. The following chapter examines these maps to showcase the 

extent of the issue in the City of Toronto and answer this research question.  

3.2 Process 
In creating these maps, a number of datasets were required which are listed in Table 1. 

Prior to analysis, a series of data cleaning and processing steps had to be taken. These 

are described in Appendix B. Once all the data was prepared, a series of basic visual 

displays were created including the location of fire stations (Figure 1), population 

density of Toronto by dissemination area (Figure 2), and distribution of current and 

proposed high-rise buildings (Figure 3). A detailed description of the data operations 

used for running the various service analyses and isolating high-rise buildings are 

presented in Appendix C. 
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TABLE 1: DATASETS AND SOURCES FOR MAP CREATION 

Data Source* Type of data 
Dissemination Area Population Density 
(2016) 

Statistics Canada  Table 

Digital Boundary map (2016) Statistics Canada Base map 

3D massing data City of Toronto Open Data Polygon 

Fire Station  City of Toronto Open Data Point 

Road Network Can Map Route Logistics Line  

Location and height of Proposed high-rise 
buildings 

Skyscraper Source Media Raw data 

*All sources are provided in the bibliography 

As previously noted in Chapter 1, the definition of what constitutes a high-rise building 

varies. Based on the available data, two minimum heights for high-rises were used in 

the data analysis; 30 metres (9 storeys) and 35 metres (10 storeys). The City of Toronto 

has data on all existing buildings and from this, buildings over 30 metres tall were 

isolated based on the reach of current Toronto Fire apparatus’ (32 metres) (GTMAA, 

2017). However, for proposed developments, a minimum height of 35 metres was used 

based on the available data from a database created by Skyscraper Source Media 

(2017). This difference in building height was not found to impact the overall findings.  

3.3 Findings 
The following section outlines the findings and analysis from the GIS maps. This 

includes an examination of the current fire station and high-rise building locations, 

population density in relation to high-rise buildings. Finally, a visualization of the four-

minute and two-minute service areas around fire stations in Toronto will allow analysis 

of the response times of TFS under normal and estimated vertical response times 

necessary to maintain industry-wide ideal response times (6:24 minutes including a 4:00 

minute travel time) (TFS, 2017).  
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3.3.1 Current fire station locations 
The geographic distribution of fire stations throughout the City of Toronto is shown in 

Figure 1. The majority, 89% (74/83), of fire stations are located directly along major or 

minor arterial roads shown in black in Figure 1. This corresponds to the requirements 

within Toronto’s Zoning Bylaw regulations. It requires fire stations to front onto major 

roads, or within 200 metres of a major intersection (City of Toronto [Toronto], 2017c, S. 

10.10.20.10 (1)). While there is a difference between major and minor arterial roads in 

Toronto in their average speeds (50-60km/hr and 40-60 km/hr respectively), they both 

serve the same purpose; moving vehicles through the city efficiently (City of Toronto 

[Toronto], 2013). In order to achieve this purpose, these roads do not have stop signs 

and instead rely on controlled traffic signals (Toronto, 2013). This makes them an 

important network for moving around the city. 

The distribution of fire stations across Toronto shows a differing pattern between the 

downtown core and the outer parts of the city. Fire stations in the core are located 

closer together than in the rest of the city. This pattern corresponds to the population 

density throughout the city shown in Figure 2. The downtown core of Toronto has 

significantly more density (dark blue) than the rest of the city which for the most part is 

low density (yellow). Population density is a widely recognized factor in fire station siting 

as fire stations need to be close to the people they are serving. Areas with a higher 

density require more stations in order to ensure that the fire service can serve all 

populations equally (Morrison, Angelini, Vermeulen, Schwartz, 2005, p.15; TFS, 2015). 

The Official Plan’s policy on placing high-rise buildings (associated with higher density) 

in the downtown or specific centres helps to ensure that the Fire Station distribution 

remain adequate for the community (Toronto, 2015, p.3-9).  
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FIGURE 1: MAP OF DISTRIBUTION OF FIRE STATION IN THE CITY OF TORONTO. 
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Based on these findings, two observations in the form of spatial analysis are made 

along with speculations as to the reasons behind the placement of current fire stations: 

(1) they are located along streets that provide the easiest mobility, and (2) they are 

distributed to ensure an equal delivery of service to the public based on population 

concentrations. This spatial analysis is important in understanding how the city has 

been planned with emergency services in mind and demonstrates that the location of 

people (depicted by population density) is a factor in the current placement of fire 

stations.  

3.3.2 Population density 
Population density is defined as the number of individuals per square kilometre 

(Statistics Canada, 2015). For this analysis, the population density at the dissemination 

area level was used, as it represented the smallest standard geographical unit and 

therefore offered the most detail (each area contains an average of 400-700 people) 

(Statistics Canada, 2015). Examining the population density of a city is important for all 

aspects of planning. Not only will the location of individuals determine transportation 

needs, but also service needs; including Emergency services like Fire and specific land 

uses (e.g., public and private lands; residential, commercial and industrial uses).  

Figure 2 illustrates the population density of the City of Toronto based on 2016 census 

data. From this map the areas targeted by the Official Plan for development and growth 

“Centres” and “Avenues” (Toronto, 2015, p.2-3) can be identified fairly easily, as they 

are pockets of higher density (i.e., dark blue, light blue or green areas) in otherwise low 

density (i.e., yellow areas) on the map. For example, in the centre of the map, there is a 

more-or-less straight line of higher density from the north end of the city down toward 

the south of the city and into the downtown core which is the Yonge-University subway 
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line and Yonge Street. This density is an example of the Official Plan’s policies for 

centres and avenue development (Toronto, 2015, p.2-13, 2-17).  

Finally, the centres of higher density can be mostly found adjacent to arterial roads 

showing a pattern of development that corresponds to accessibility and mobility through 

the city, whether that is by car or by transit. This corresponds to a goal of the Official 

Plan which seeks to ensure future growth is integrated with transit strategies to create 

greater city accessibility (Toronto, 2015, p.2-14).  
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FIGURE 2: MAP OF POPULATION DENSITY FOR THE CITY OF TORONTO BY DISSEMINATION AREA, 2016. 
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3.3.3 High-Rise Development (Existing and Proposed) 

The development of Toronto as a vertical city has been well established, and Figure 3 

shows the extent of it. The distribution of existing high-rise buildings shows that the 

majority have been focused in the downtown core of Toronto with pockets stretching out 

along the city’s arterial roads.  

When the location of proposed high-rise developments (n=263) is examined a similar 

locational pattern to existing high-rises is found. Most high-rises are being proposed in 

areas of existing density, and therefore would further increase the population density of 

the area. By focusing the high density in areas where it is already occurring the 

historically low-density communities are preserved both in terms of population density 

and building compilation (Toronto, 2015, p.2-21). Additionally, the majority of the 

proposed buildings are focused in the downtown core, an area that the Official Plan has 

identified for growth (ibid. p.2-3).  

Another noticeable pattern for proposed high-rise developments is that 216 (82%) are 

located along transportation corridors such as Sheppard Avenue and other arterial 

roads, as well as Transit lines (Yonge street subway line). These proposed 

developments may represent a growth in transit hubs, in line with Official Plan’s policies 

(Toronto, 2015, p.2-13). This strategy is consistent with that seen in the placement of 

fire stations, with the idea being increased accessibility to other parts of the city 

(Toronto, 2015, p.2-4). Overall, what these maps demonstrate is that the current 

policies around growth and development found in the Official Plan (2015) are being 

adhered to by high-rise developers for the most part. Proposed developments are being 

made in areas of existing higher density, where high-rises already exist. 
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FIGURE 3: MAP OF DISTRIBUTION OF EXISTING AND PROPOSED HIGH-RISE BUILDINGS IN THE CITY OF TORONTO. 
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3.4 Service Areas and Response Times Analysis 

To accurately examine the impact that the changing urban landscape has had on 

Toronto Fire Services (TFS) response times, two service network analyses were 

conducted. Existing street networks in the City of Toronto and the location of fire 

stations were used to examine how far a hypothetical truck could reach in four or two 

minutes in all directions originating from the station. Both analyses used the posted 

speed limit for each street and uses ideal conditions (i.e. no traffic congestion or street 

closures). This created a buffer, or service area showing the area that each station 

could be expected to cover.  

The first service area created was to represent the four-minute travel time that is the 

ideal standard response time for TFS currently based on NFPA standards, which are 

considered best practice (TFS, 2018b, p.34). This is measured by the time the crew 

leaves the station (after the call has been processed) to the time they arrive at the front 

door of the building. As the current response time standard does not have vertical 

response built in, a second service analysis was done to create a hypothetical service 

area. This service area visualized the vertical factor that also influences response times. 

This two-minute service area estimates that the trucks would have two minutes to drive, 

and the other two minutes would be for the vertical response1. The following section 

examines the findings and analysis of city wide service areas and highlights three 

communities of interest across Toronto; Humber Bay Shores, Harbourfront in the 

downtown core, and Crescent Town highlighted in Figure 4. All technical errors in the 

program and map creation are accounted for by the subsequent section on limitations 

                                                                 
1
 Note that the 2017 statistics on vertical response add an average of five minutes to a call time (TFS, 2018). As this is not 

possible to display in the service area, the two minutes were used as a rough estimate.  
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with red circles on each map outlining the stations in which the program did not run 

properly.  

 

FIGURE 4: MAP OF POPULATION DENSITY FOR THE CITY OF TORONTO WITH AREAS OF INTEREST FOR SERVICE AREA ANALYSIS 

OUTLINED. 
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3.4.1 Accuracy of timed routing 
To maintain accuracy, the researcher selected five random stations (435, 433, 215,315 

and 111) to compare the boundaries of their service areas to Google Maps travel 

estimates in all four directions. The tests were done for both the four-minute and two-

minute service areas to check the program accuracy. Only one station (#215) in the 

sample had an error in one direction related to the connectivity, it was off by 1-minute 

travel time, but all other stations in the sample were 100% accurate. The researcher 

hypothesizes that this was a result of a missed connection the road network which 

prevented the service area from continuing. 

3.4.2 Four-Minute Service Area 

The four-minute service area in Figure 5 shows that the current location of fire stations 

across the city of Toronto covers the majority of the city within the ideal four-minute 

driving period. This is shown using a blue overlay in Figure 5. This service area has 

been created to show a base line of coverage across the City prior to further analysis on 

the vertical element of response times. This enables a comparison between different 

areas based on their current provision and any additional coverage that may be needed 

based on the prevalence of high-rise buildings. 

 With this coverage it would be accurate to say that most properties could be reached 

within a four-minute drive providing the optimal care to the public. However, the most 

recent TFS statistics on response times reveal that this four-minute driving response 

time is only met for an average of 76% of all calls TFS responded to in 2017 (TFS, 

2018a). TFS’ goal is to meet this four-minute standard on 90% of the calls they respond 

to (TFS, 2018a). This indicates that there are other factors impacting the ability of trucks 

to reach their calls aside from physical distance between the station and destination. 
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FIGURE 5: MAP OF FOUR-MINUTE SERVICE AREA FOR CITY OF TORONTO WITH EXISTING AND PROPOSED HIGH-RISES. 
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With regards to the existing and proposed high-rise buildings present (blue and green 

dots in Figure 5) it is apparent that they are covered within this four-minute buffer. 

Understanding the extent of the current service areas based on the ideal standard of 

four-minutes driving time is important to overall service provision for the city. However, 

as these four minutes only account for the time from the station to the street in front of a 

potential fire incident, the four minutes does not build in for the vertical response. 

Therefore, the two-minute service area more adequately displays the coverage 

necessary to deal with this new factor.  

3.4.3 Two-Minute Service Area 
The purpose of this analysis is to see whether there is an impact to the ability of fire 

services to respond when the factor of height is added. The idea behind this analysis 

was to simulate the total time required to reach the scene, and how significantly high-

rises change the ability of fire services to respond within their ideal times. To analyze 

the impact of vertical response, a two-minute service area was created. This two-minute 

service area is an estimate to account for vertical response within the NFPA standards 

for response times (TFS, 2017, p.22). In this way, to try and maintain the 6:24 minute 

response time with the four-minute driving time, two minutes remains for driving time, 

and two minutes accounts for some of the vertical response upon initial site arrival. The 

two-minute buffer presents a rough estimate that can be used to visualize a ‘best case’ 

scenario based on the current standards industry wide.  

The two-minute service area is illustrated in Figure 6 with an orange overlay. As this 

overlay is only a factor for high-rise buildings to present the vertical response impact, 

the focus is on whether the current and proposed high-rise buildings (i.e., green or blue 

dots) fall within the orange overlay. Overall there is a difference in coverage between 
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the downtown of Toronto and the outer parts of the city. Figure 6 shows that downtown 

Toronto, where the majority of the high-rises in Toronto are situated, is still covered by 

the two-minute service area. Moving outside of the downtown core and into lower 

density areas of Toronto there are areas without coverage that emerge.  
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FIGURE 6: MAP OF TWO-MINUTE SERVICE AREA FOR CITY OF TORONTO WITH EXISTING AND PROPOSED HIGH-RISES. 
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3.4.4 Areas of Interest 
Three neighbourhoods of interests have been highlighted to provide additional context 

and a closer look at differences in response time across Toronto. These include areas 

in the west end (Humber Bay), Downtown (Harbourfront) and the east end (Crescent 

Town) (Figure 4). For each of these areas the four-minute and two-minute layers have 

been highlighted to provide a comparison of the response times and the current 

distribution of high-rises and fire stations in Toronto. To ensure the accuracy of these 

focus areas, the expanse of the service areas for both four-minute and two-minute 

response times were tested using a third-party directions application, Google Maps. All 

but three service areas were found to be accurate confirming that these boundaries 

represented the full-service area of the station in question. 

Humber Bay 

In the west end of Toronto, the newly developed community of Humber Bay Shores is a 

series of high-rise condominiums along the Toronto Waterfront. Humber Bay Shores is 

within the Toronto neighbourhood of Mimico in Ward 6; Etobicoke-Lakeshore. Once all 

construction is completed, the community will be home to an estimated 30,000 people 

(Flack, 2016). As “one of the fastest-growing neighbourhoods outside the downtown 

core” (Howorun, 2017), most of the high-rises have been built in the past ten years 

(Flack, 2016). Figure 3 shows that currently there are 24 high-rises (purple) with another 

two proposed or under-construction (brown). Prior to development, the area was 

populated with a series of strip motels and was developed under the Toronto Waterfront 

Renewal Plan (Grimes, 2017; Toronto Waterfront Revitalization Task Force, 2000). This 

population change is reflected in the neighbourhood level statistics which saw a 55% 

increase in population over the twenty-year period between 1996 and 2016 (21,895 and 
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33,964 respectively) (Toronto, 2003; Toronto, 2017d). There are two fire stations within 

boundaries of the neighbourhood that, based on proximity, would likely be first to 

respond to emergencies at Humber Bay Shores.  

FIGURE 7: MAP OF FOUR-MINUTE SERVICE AREA FOR HUMBER BAY SHORES WITH EXISTING AND PROPOSED HIGH-RISES. 

Four-minute Service Area 

The four-minute service areas around the closest fire stations do not reach the 

community of Humber Bay Shores outlined in Figure 7. There was one error discovered 

during the four-minute analysis with the service area along Parklawn Avenue which 

would have moved the service area boundary 40 metres south along the network. This 

did not change the overall impact, as the corrected boundary still did not reach Humber 

Bay Shores. A noticeable issue in the access to this community is that there are only 
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two points of entry, limiting the flexibility of fire services to find alternative routes. The 

north station’s fastest route is along one main road of which there is no parallel and the 

same is found with the south station. This limited access to the community poses 

problems for the service area of fire services, and their response time as if they only 

have one point of access, then so do the residents presenting potential congestion 

issues which would further extend response times. This service area map shows that at 

a basic level, TFS cannot be expected to meet their ideal travel time when responding 

to calls in this community, regardless of the urban form.  

Two-minute Service Area 
The second examination of a two-minute service area (Figure 8) shows that the ability 

of TFS to meet their ideal response times is reduced further than the four-minute 

service area. At this level, almost all of the existing high-rises around Humber Bay are 

not covered. The inaccessibility of the community at both the two and four-minute mark 

is concerning because it means that the response driving time will at minimum be more 

than four minutes and then require a vertical response.  

This map (Figure 8) visually displays the lack of connection between the Official Plan 

and the many other factors in the creation of a development or community. Humber Bay 

Shores fits the definition of an “avenue” under the Official Plan (2015), almost exactly. 

The development has urbanized an underutilized section of Lakeshore Boulevard West 

through extensive mixed use and high-density residential development (Toronto, 2015, 

p.2-16). This redevelopment was ideal as there was no previous residential 

development or existing neighbourhood that would have limited the density or height of 

the developments to preserve the existing community (ibid. p.2-3). While it was 



  Laurel Sharp 

33 

 

identified as an ideal growth area for its location and potential to hold density, it appears 

that the services were not as closely examined in the planning and development 

process.  

 

FIGURE 8:MAP OF TWO-MINUTE SERVICE AREA FOR HUMBER BAY SHORES WITH EXISTING AND PROPOSED HIGH-RISES. 

Harbourfront 
In the downtown core, the community of Harbourfront runs along Queen’s Quay from 

Bathurst to Jarvis (Maple Tree Publishing, n.db). It falls within the Toronto Islands 

Neighbourhood and the south portion of Ward 20-Trinity and Spadina (City of Toronto 

[Toronto], 2017f). The population of the neighbourhood is 65,000 and 96% (62,400) of 

these residents live in apartments that are over five storeys (Toronto, 2017f). The 

neighbourhood is home to over 70 high-rise buildings and another 14 in proposal or in 
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the early stages of construction. The development of this community was also part of 

the broader Toronto Waterfront Renewal initiated in 1999 (Toronto Waterfront 

Revitalization Task Force, 2000). This section of the waterfront was transformed from its 

previously vacant or underused lands into a series of high-rise buildings with a strong 

transportation network (Toronto Waterfront Revitalization Task Force, 2000; Maple Tree 

Publishing, n.db). There are thirteen fire stations contained within the subsect shown in 

Figure 9, six of which are within the direct vicinity of the community.  

Four-minute Service Area 

When the four-minute service area is examined for the downtown Harbourfront 

community (Figure 9), all existing and proposed buildings are covered by at least one 

station. There was one error with the Fire and Marine Station (#334), as the mix of trails, 

streetcar tracks and roadway prevented the program from running but it was manually 

measured and provided coverage to the areas that appear to not be within the boundary 

along the waterfront. This is a result of the Official Plan’s emphasis on future growth in 

the already dense areas of the city, such as the downtown (Toronto, 2015, p.2-3).  
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FIGURE 9: MAP OF FOUR-MINUTE SERVICE AREA FOR DOWNTOWN TORONTO INCLUDING HARBOURFRONT WITH EXISTING AND 

PROPOSED HIGH-RISES. 

Two-minute Service Area 

At the two-minute service area, the same level of coverage is visible as shown in Figure 

10. This indicates that the fire stations within the downtown core are able to account for 

some of the additional response time necessary for the vertical factor within current 

standard response times. This coverage is especially important in the downtown core 

because it is where some of the tallest and most densely populated buildings are 

located which would require more time for vertical response. 
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FIGURE 10: MAP OF TWO-MINUTE SERVICE AREA FOR DOWNTOWN TORONTO AND HARBOURFRONT AREA WITH EXISTING AND 

PROPOSED HIGH-RISES. 

The Harbourfront community presents an example of how the Official Plan’s goal to 

more efficiently use existing services has been put into action (Toronto, 2015, p.2-5). 

While the development of Harbourfront is relatively recent (last 30 years) it works within 

the network of existing services and therefore does not extend response times. This 

goal is important because the Official Plan notes that services are the basis of all growth 

and therefore need to be present prior to the development going into place, something 

that this community succeeded at (Toronto, 2015, p.2-5).  
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Crescent Town 

Just east of the downtown core, Crescent Town is a community within the Danforth 

Neighbourhood and Ward 31- Beaches-East York which is outlined in Figure 11. The 

neighbourhood population is 15,683 ([Toronto, 2017e). Based on Figure 2, the 

population density is more than 21,000 people per square kilometer. This density 

translates into a large portion of the population living in high-rise buildings, with the 

2016 census noting that 77% of households resided in apartments over 5 storeys 

(Toronto, 2017e). The neighbourhood is described as a self-contained high-rise 

community made up of both condominiums and apartment complexes (Maple Tree 

Publishing n.da). Created as a transportation hub with direct access to the subway 

system, the high-rise community has been around since the 1980’s and is a 

comparatively older housing stock to Harbourfront and Humber Bay Shores (Maple Tree 

Publishing, n.da). The community also represents the highest population density east of 

the downtown core (Figure 2). There are ten fire stations in the vicinity of the 

community, with four in close proximity.  

Four-minute Service Area 
Figure 11 shows that all high-rise buildings are contained within a four-minute service 

area. The few areas that are excluded from coverage are trails, rivers, or train tracks. As 

such, TFS would be able to reach all buildings within their ideal response times. The full 

coverage at this level is important because it shows that although the high-rise 

communities have a longer response time, they have been accounted for by current 

ideal response times.  
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FIGURE 11: MAP OF FOUR-MINUTE SERVICE AREA FOR CRESCENT TOWN WITH EXISTING AND PROPOSED HIGH-RISES 

Two-minute Service Area 

When the two-minute service area layer is placed over the Crescent Town community 

(Figure 12), the coverage decreases significantly. It is now completely out of the ideal 

response time. The areas that are closer to Toronto’s downtown (bottom left), have 

more coverage than those in the right of Figure 12. This may because the areas are 

more densely populated according to Figure 2, whereas the areas to the east (right side 

of Figure 12) are less dense and fire stations were distributed differently. 



  Laurel Sharp 

39 

 

 

FIGURE 12: MAP OF TWO-MINUTE SERVICE AREA FOR CRESCENT TOWN WITH EXISTING AND PROPOSED HIGH-RISES 

This community is not a focus for future growth in the Official Plan (Toronto, 2015, p.2-

3) as it does not have any planned intensification targets. This community illustrates 

how older high-rises were considered in the development of service areas. The high-

rises are covered by the four-minute service boundary (Figure 11), the vertical element 

was not considered during this process as demonstrated in the loss of coverage once 

their height is accounted for by the two-minute response model. This shows that the 

development potentially considered their position relative to the service area of nearby 

fire stations in the 1970’s when they were being proposed and constructed.  
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3.5 Discussion and Conclusion 
Examining all three areas of interest (i.e., Humber Bay Shores, Harbourfront, and 

Crescent Town) provides a glimpse into the different ways that Toronto has developed 

high-rise buildings and how these have influenced TFS response times. From this there 

are three areas of difference that have impacted the service coverage of these areas; 

fire station density, population density, and road connectivity. The primary difference in 

service provision between high-rise buildings located across Toronto is a result of the 

varying spatial distribution of fire stations in Toronto. Both Crescent Town and Humber 

Bay Shores have fire stations that were more distant than their downtown counterpart. 

Upon measurement of 7-10 stations in each area of interest, it was found that the 

distance between stations in the downtown core were an average of 1.72 kilometers 

apart whereas in the east end and west end they were 3.1 kilometers and 3.4 kilometers 

apart respectively. This distribution is likely a result of the pre-existing population 

density patterns that shaped the city’s urban form. Etobicoke and East York are both 

still predominantly low density areas as seen in Figure 2, and that is reflected in the 

four-minute coverage where most of buildings are reachable within that time frame. 

When high-rise buildings are introduced into the model, coverage diminishes.  

Finally, the difference in road connectivity between the three areas also has an impact 

on the access of Toronto Fire Services. The east and west ends of the city have less 

comprehensive road networks when compared to the downtown area which would 

impact the distance that the fire apparatus’ need to travel, and therefore the time it 

would take to get to an incident. This is noticeably evident in the Humber Bay Shores 

example as both stations have only one main road that they must travel along in order 

to access the community with the other options being less direct. In the downtown core, 
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there is a strong grid network in place. Fire apparatuses can travel along most roads 

and find an equivalent alternative in many instances. This is evident from the service 

areas in these locations. The downtown has a strong overlap as apparatuses are able 

to more easily travel through the road network. Alternatively, with few options, the other 

two examples have smaller service areas as there are fewer options for the apparatus’.  

In response to the question posed at the beginning of this section; “To what extent is 

there a difference between the provision of fire services in single detached homes (low 

density) and high-rise developments?” it appears that the difference in service provision 

(by way of response within the ideal time) is relative to the location of the development 

within the city. Overall, from a low density (single detached dwelling) perspective the 

current service provision by TFS is adequate with the majority of the city reachable 

within the ideal four-minute response time (Figure 5). When the vertical response is 

accounted for in the service area analysis the coverage changes drastically in areas of 

the City that were not previously considered high density (Figure 6). High-rise 

developments in higher density areas like Harbourfront (Figure 10) do not see a 

difference in their service provision when the vertical element is added, but high-rise 

developments located in historically low-density communities like Humber Bay Shores 

(Figure 8) and Crescent Town (Figure 12) noticed significant changes in their service 

provision when the element of vertical response was included. There is therefore, a 

large difference in the ability of TFS to provide the ideal service in the outer parts of 

Toronto where there are high-rise buildings but not in the downtown core and as such 

there is a significant difference in low density and high-density fire service provision 

based on the impact of vertical response to the ideal response times.  
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Through this examination of the distribution of service areas, population density, and the 

vertical growth in the City of Toronto the extent to which TFS is able to reach their ideal 

response time is shown to be exceedingly different in low density than in high density 

areas. The difference in service area size when the vertical growth is accounted for 

shows that TFS’ ability to reach their ideal response time decreases as high-rises are 

introduced into previously low-density areas.  

These maps were informative in displaying the question posed and allowed for a closer 

analysis of the differences across Toronto. From this analysis it became evident that the 

strongest issues for response times with regards to vertical response lie in the 

historically low-density areas of Toronto that have been intensified at much higher 

densities. While low-density residences are not in jeopardy, the high-density 

developments that have started to emerge in these areas are no longer covered the 

same way. 

3.6 Limitations 
Throughout the process of creating this series of maps a number of process issues 

emerged. While most were resolved, some could only be partially resolved resulting in 

some limitations for this study including missing data, and uncontrollable conditions in 

the service area. 

A limitation that emerged was the inability to use the official geocoding process and the 

address locator for the inputting of the proposed developments in the City of Toronto 

because the street file available did not have the proper attributes to create an accurate 

address locator. As such the researcher had to find another way to input the proposed 

developments. The researcher used a process of joining whereby proposed 
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developments were matched to current addresses in the City of Toronto which involved 

creating a table with the addresses (and heights) of all proposed developments.  

When the table of proposed addresses (n= 422) was initially joined with the address 

point file from City of Toronto Open Source Data, not all developments were identified 

by the database. The researcher expected a few of the developments to be 

unidentifiable because there were many lot subdivisions and the database could only 

identify them if they had unique addresses and so would recognize them as one point. 

This is what occurred at 1380 Midland Ave, which has seven proposed developments. 

In total there were 149 (35%) of these duplicate address developments that were 

unable to be mapped because they shared an address. Although it changed the 

absolute number of buildings presented, it was not a significant issue for analysis 

because the development, no matter its height was represented cumulatively and the 

analysis did not go down to the individual level of a building or block.  

Additionally, there were other addresses that were entirely unidentifiable. The 

researcher hypothesized that this occurred because there was nothing previously on the 

land and therefore the database of addresses was unable to find a match because it did 

not yet exist. In total there were 10 unique addresses that were not able to be identified 

after two rounds of joining and editing. The absence of these data points limits the 

results of this study as it does not show the full extent of what the future of Toronto 

could look like if all these developments were to be built in the next ten years.  

A limitation in the service area analysis is that it does not consider traffic and congestion 

when creating routes. This type of analysis was outside of the researcher’s skill set, and 

the data was not available. This means that the service areas only show a no traffic 
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scenario. Ideally, in an emergency, the public would pull to the side of the road creating 

a no traffic scenario for TFS apparatus’. However, with congestion in Toronto this is 

often difficult and more analysis could be done building off this work to include traffic 

factors to create even more accurate service areas based on local conditions. While it is 

not a crucial limitation, in terms of its effects on findings, as the roads are not always 

busy, it does mean that further analysis could be done to increase the accuracy of the 

data. Additionally, the program operates under the speed limits of the roads as listed in 

the attributes table. While the speed limits that were used are accurate for everyday 

drivers, Emergency Services are able to move along these streets at faster speeds in 

order to get to emergencies according to the Highway Traffic Act (Ontario, 2017, 

S128.ss13). Additionally, it is not outright stated in the Highway Traffic Act (Ontario, 

2017) that fire apparatus’ can travel the wrong way down a one-way street. As such the 

one-way street restriction was kept, presuming that TFS would have to obey these 

traffic rules. These factors severely changed the service area of some fire stations. 

A final limitation was in the secondary data used. For files like the CanMap 

RouteLogistics (2017) road network which were used, the researcher had no control 

over how the data was created. As such errors that emerged, such as missing junctions 

were unable to be rectified. These errors emerged when the service area was run as 

certain fire stations were not identifiable because they were missing joins in to the 

network. This meant that there was a missing or disconnected line somewhere in its 

vicinity that prevented the program from running. A topology sequence was run on the 

road network to attempt to identify where the issues in connectivity were but the 

program came back with no noticeable errors (only pointing out the segments that got 
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clipped by the map boundaries). As there was no solution to this issue, mitigation 

techniques were used and the researcher went through and manually entered the 

station in a nearby location (opposite side of intersection or to nearest intersection) 

where there was a better chance of a join. This was only done if it could be moved 

within 200 metres of the original point location along the same road that the point was 

on. Table 2 below lists the moved stations, what distance they were adjusted on the 

map and its new approximate location. This level of error was accepted by the 

researcher as the visual display of locations was not done at a level close enough to 

have the movement significant impact the service areas.  

       TABLE 2: TORONTO FIRE STATION POINTS MOVED TO COMPLETE ANALYSIS 

Fire Station Point movement 

122  131 metres to south east 

223 89 metres to north east corner of Intersection 

334 89 metres north to intersection 

122 122.9 metres east of intersection 

135  128 metres south to intersection 

141  170 metres south to next intersection 

 
This data connectivity issue also impacted service areas that were created at the four-

minute and two-minute threshold. These made the service areas noticeably smaller 

than what would traversable in their respective time limit. In the four-minute service 

area, this occurred at four fire stations: 441, 145, 123, and 412. Attempts were made to 

move these stations within 200 metres of their original location in a similar fashion to 

undocumented points, however these stations were not found. At the two-minute 

service area this occurred at two fire stations: 334 and 315. For these stations, the 

researcher examined the road network and found that because the program followed 

one-way streets, these stations had a longer distance to travel to start their service area 

which was filled before they got any distance away from the station to show a buffer. 
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4. Case Study Findings 
A case study analysis of other vertically dense cities around the world was conducted to 

examine what other cities have done to preserve public safety in the face of an ever-

growing skyline. Two levels of analysis were conducted. The first, a preliminary analysis 

involved a surface scan of the five cities and compared them to Toronto in order to 

determine which three would be used for an in-depth document analysis. This included 

collecting documents available in all three cities that related to planning, high-rises and 

fire safety.  

4.1 Preliminary Analysis 

4.1.1 Process 
The preliminary analysis of the five chosen cities is presented in Appendix D. Criteria 

were established based on what the researcher identified to be important to 

understanding the factors impacting vertical growth and emergency response in other 

cities. This data included the population density, number of skyscrapers (defined as 

over 100 metres tall), size of the fire service workforce, and the number of stations 

across the city. Finally, a list of available documents was accumulated based on a wide 

document review of each city. 

The five cities for this analysis were chosen for a number of reasons. Tokyo, New York 

City, and Hong Kong are world renowned for their skyline and for having the most high-

rise buildings within their city centre (Emporis, 2017b). Although Vancouver is not 

comparable in size to Toronto, it does have a higher density than Toronto, and is 

growing rapidly and therefore provides a comparison to Canadian practices. Finally, a 

European city, London, was selected to round out the search based on its historical 
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presence as a world city and the recent tragedy in a high-rise building in June 

2017(Micallef, 2017).  

Although all Fire Services have the same ultimate goal of saving lives and protecting 

their respective cities, their priorities and approach to firefighting differ based on a 

number of factors including city size and age, and population.  

The document analysis was conducted to ensure that the researcher used the same 

tools to gather the resources from each of the cities. Keywords such as “[City] planning 

department”, “[City] plan”, and “[City] high-rise planning” were used to identify the 

planning documents were readily available. Additionally, phrases including fire, fire 

safety, high-rise, tall buildings and skyscrapers were used to identify documents related 

to high-rises and fires. Through this review, it became apparent that some cities had 

more information readily available than others. New York City had many municipal 

reports and documents for both planning and fire safety in high-rise buildings. In 

contrast, Hong Kong did not have many municipal documents related to high-rise safety 

but did have many academic articles that investigated the state of high-rises in Hong 

Kong and the fire safety risks and solutions associated with them.  

4.1.2 Preliminary Findings  

Population and Population Density 
Of the five cities, the most populous was Tokyo, with over nine million residents and the 

least populous was Vancouver with under a million individuals (Tokyo Metropolitan 

Government, 2015; Statistics Canada, 2017b). The rank of cities based on population is 

presented in Table 3.Toronto has the second smallest population with 2.7 million 

(Statistics Canada, 2017c). Understanding the size of the city provides a scope for the 

types of services that would be required. While the population of a city is  
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important, the population density, defined 

as how many people there are per square 

kilometer is more representative for this 

research.  

A higher population density generally means that the landscape has more multi-unit 

housing, in the form of mid-or high-rise developments as these types of developments 

fit more people into a smaller area (Cheng, 2009, p.15). New York City has the highest 

population density with 7,047 people per square kilometer. As it has the smallest land 

area, this makes logical sense. The cities rank based on population density is presented 

in Table 4. Interestingly, while Vancouver had a smaller population than Toronto, it has 

a higher population density at 5,492 persons/km2 compared to 4,334 persons/km2 

(Statistics Canada, 2017b; Statistics Canada, 2017c). In Toronto’s case this lower 

density corresponds to the larger size of the city. While the downtown core has been 

intensified, there still remain a number of low density neighbourhoods as one moves out 

into the communities of Scarborough, 

North York, and Etobicoke. These low-

density areas decrease the overall density 

of Toronto as they are characterized 

mainly by single detached homes and 

low-rise buildings (Toronto, 2015b).  

 
 
 
 
 
 

Table 3: Case Study cities organized by population size 

Rank based on 
Population 

Population 

1. Tokyo 9,273,000 

2. New York City 8,537,673 

3. London 8,800,000 

4. Hong Kong 7,336,585 

5. Toronto 2,731,571 

6. Vancouver 630,486 

Table 4: Case Study cities organized by population 
density (number of people per square kilometer). 

Rank based on 
population density 

Population 
densities per km2 

1. New York City 7,034 

2. Hong Kong 6,645 

3. Tokyo 6,158 

4. London 5,597 

5. Vancouver 5,492 

6. Toronto 4,334 
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Number of skyscrapers  
The number of skyscrapers varied heavily across the case studies with ranks presented 

in Table 5. The top ranked cities in the world according to the number of skyscrapers 

(100 metres or more) are Hong Kong, New York City, and Tokyo (Emporis, 2017b). It is 

important to note that 100 metres is above the definition of high-rise for this project (30 

metres). This corresponds to their relative population 

densities, which are in a similar order (with Hong Kong and 

New York City switched). As such, the higher population 

density in these instances corresponds to more tall 

buildings in the city. Vancouver however, does not follow 

this pattern as it has fewer high-rises than Toronto but a 

high population density. This high population density is a 

result of its small city boundary. This data shows that the 

density of a city cannot be estimated based on the number of skyscrapers it has. There 

may be other alternatives to density, as London has a higher density than Toronto but 

significantly fewer skyscrapers. 

Fire Services 
In order to assess the size of the Fire Services in each of these cities, their respective 

force size and number of stations were examined and are presented by number of 

stations in Table 6. Although the size of the force is included, the researcher recognizes 

that this may not be an accurate representation of the scale of the fire service, as these 

staff would never all be working at once, but instead divided into shifts. For example, the 

City of Toronto has 2,693 firefighters who are spread across 83 stations (Toronto Fire 

Services [TFS], 2018). These firefighters work on a four platoon 24-hour shift meaning  

Table 5: Case Study cities 
organized by number of 
skyscrapers (100 metres +) 

Rank based on number 
of skyscrapers (100 
metres +) 

1. Hong Kong 

2. New York City 

3. Tokyo 

4. Toronto 

5. London 

6. Vancouver 
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that each station has four crews per apparatus that 

rotate through it. The workforce size may represent 

changes made by the services to accommodate 

the growth or population of their city such as larger 

crews or increased shifts. For instance, Hong 

Kong, which has a similar number of stations as 

Toronto (81 vs. 83) has a force of 8,675 staff (not 

specified how many are operations firefighters) (Hong Kong Fire Services Department 

[HKFSD], 2003b). This is a significant difference from the 2,670 operations firefighters 

who work for the City of Toronto. 

The number of fire stations in the case study cities vary considerably from 22 in 

Vancouver, to 217 in New York City, (Vancouver Fire and Rescue [VF&RS], 2017; Fire 

Department New York City [FDNY], 2012). Based on the population density, the number 

of stations makes sense for Tokyo and New York City, as they both have high densities 

and correspondingly a high number of stations to cover their cities (Tokyo Fire Services 

Department, 2017). However, Hong Kong, an equally dense city, has less than a 

hundred stations spread across the Special Administrative Region. Based on city size, 

Vancouver is the smallest, with just 115km2 and accordingly has 22 stations as there is 

a smaller distance for these fire stations to cover (Statistics Canada, 2017b; VF&RS, 

2017). Toronto, as the next smallest (630km2) has 83 stations which follows the idea 

that a larger area needs more stations to cover the area (Toronto, 2017b). However, 

when New York City is examined it presents an interesting comparison, as it has the 

third smallest area (789km2), but has the most fire stations, even more than the largest 

Table 6: Case Study cities organized by 
number of fire stations 

Rank based on number of fire 
stations 

1. New York City 

2. Tokyo 

3. London 

4. Toronto 

5. Hong Kong 

6. Vancouver 
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city, Tokyo (United States Census, 2017). This indicates that population density is a 

larger factor than city size for New York City when it comes to locating fire stations.  

4.1.3 Final case study selection 
Based on the available information, Vancouver, Hong Kong and New York City have 

been selected for further latent analysis. Tokyo would have been selected because of 

the size of its city and the fire service; however the lack of available documents 

excluded it. New York City and Hong Kong represent the top two populations, 

population densities and skyscraper cities. By choosing two cities that have a high 

density, the analysis of how they plan their cities and Fire Services may be found to 

reflect this density and therefore provide lessons that Toronto can learn from going 

forward as they increase their own density. Vancouver provides an interesting 

comparison. While they are a smaller population than Toronto, they do have a higher 

density per kilometer and are on an upward growth trajectory, with a lot of development 

in high-rises in the past ten years (Moore, 2012). As such, the choices they have made, 

or are making within the planning division may provide examples for Toronto to look to. 

Additionally, Vancouver is a Canadian city and therefore provides a Canadian planning 

context for comparison.  

4.2 Latent Analysis 
4.2.1 Process  

For the full case study analysis of the chosen cities, a wide variety of documents were 

analyzed from each selected city including fire department reports, official plans, 

building, zoning and fire bylaws or codes, as well as grey and academic literature. New 

York City had the most documents available with 22, while Hong Kong and Vancouver 
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had 18 and 17 respectively. Common documents across all three cities included Official 

Plans, Zoning By-laws and Fire codes. 

A keyword search was used on large documents (≥200 pages). This enabled the 

researcher to effectively skim these documents to examine the sections specifically on 

fire provision, and high-rise approval or construction. Words used in the search 

included: ‘Fire’, ‘High-rise’, ‘High rise’, ‘tall’, ‘height’ ‘fire service/department’ (depending 

on language in the city), and “emergency service”. A brief manifest analysis for ‘height’ 

was completed through this process for “height”.  

4.2.2 Manifest Analysis 

In city documents for both New York City and Hong Kong (Official plan, zoning by laws, 

and planning guidelines) there were far less references to Height than in Vancouver’s 

documents. Both of these cities do not have height restrictions on their structures, so 

long as they are designed and planned with purpose (Government of Hong Kong [Hong 

Kong], 1999, S6.4.2; New York City [NYC], 2008, p.507). Vancouver does have a 

maximum height that it wants to preserve to protect views and define the city with one 

skyline and as a result, has over 400 references to height in just its 2016 zoning by-law 

additions (full document was not available online) (City of Vancouver [Vancouver], 2014; 

City of Vancouver [Vancouver], 2016a). The manifest analysis illustrates a preliminary 

difference in how these three cities talk about vertical growth and high-rises and shows 

priorities when it comes to height through both what is said, and what is not.  

4.2.3 Findings 

The following section summarizes the main findings from the three cities with regards to 

how they are growing, their relationship with height and planning, how their fire service 

currently operates, and the unique features within both their Fire Services and in city 
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planning that may influence how they deal with vertical growth and response. Each city 

has provided considerations that the City of Toronto and TFS may want to examine 

moving forward in how they look to manage the growth of the city.  

4.2.3.1 Vancouver, British Columbia, Canada 

Vancouver, British Columbia has a population of 631,485 spread out across just 115km2 

(Statistics Canada, 2017b). As such the population and the city’s growth have been 

relatively confined resulting in a relatively high population density of 5,492.6 persons per 

square kilometre (Crawford-Hampel, 2017).  

City Planning and high-rises  
In the City of Vancouver, planning occurs on both a city and neighbourhood scale. The 

City Plan (1995) was created to guide the vision for the city as a whole into 2025 

(Vancouver, 1995, p.4). It provides the basic components of what the City is collectively 

striving towards but directs the neighbourhoods to create development and zoning plans 

that meet their needs (Vancouver, 1995, p.12). To address vertical growth, the City has 

proactively identified an area of the downtown in the zoning by-laws where high density, 

high-rise growth can occur based on how much growth the areas can handle, and how 

the City wants to present its skyline (Vancouver, 2014, p.2; Vancouver, 2016a).  

With these documents, the City is taking a controlled approach to vertical growth in 

comparison to the other case studies, with one designated area identified as suitable for 

high-rise and high density development, and maximum heights based on the 

neighbourhood’s needs (Lee, 2015; Vancouver, 2017b, p.20). With these restrictions, 

Vancouver has the fewest high-rises out of the case study cities with 694 over 20 

metres, but only 74 that stand over 100 metres (≥ 30 stories) (Emporis, 2017f; Emporis, 
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2017b). By putting in maximum heights, and letting local communities decide at a local 

scale what the maximum height they would like in their community, Vancouver has 

effectively controlled their skyline and their growth to certain regions.  

Fire Service 
The Vancouver Fire and Rescue Services (VF&RS) includes 20 fire stations and a staff 

of 800 (VF&RS, 2017). The force reduced its response time by the end of 2012 to just 

seven minutes for a fire call (O’Connor, 2012). VF&RS has recognized the challenge 

that vertical growth poses to their response times and the issue that changes to the 

street network have on the response times. The fire service has also recognized the 

importance of continuing to be involved in the planning process and with other divisions 

(VF&RS, 2011, p.7).  

Unique Features 
Vancouver has many City features both organizational and physical that have 

contributed to how they have managed vertical growth and its impacts. The VF&RS has 

been given additional powers by the province to create its own fire by-laws under the 

Vancouver Charter (1953). This allows them to more closely apply the Fire Services Act 

(1996) to their city and the challenges that they face in an enforceable manner 

(Vancouver, 2017c).  

Another innovative project that the 

VFRS is undertaking in collaboration 

with the City of Vancouver is the 

creation of a storefront fire hall, 

presented in Figure 13, with four floors 

(31 units) of social housing on top of the 

FIGURE 13: CONCEPT DESIGN FOR STOREFRONT HALL, 
VANCOUVER (CITY OF VANCOUVER, 2016B). 



  Laurel Sharp 

55 

 

hall (Chief Housing Officer, 2013, p.3). This project shows an integration of moderate 

density and Fire Services to fulfill the City’s goals for affordable housing and increasing 

density while maintain service provision. This type of development is an example of how 

cities can maximize the built form to increase the efficiency of city services, something 

that a land scarce city like Vancouver is in need of (Chief Housing Officer, 2013, p.4). 

As such, it is a solution that the service will continue to look at, as they update their halls 

(VF&RS, 2011, p.8).  

Many of the city documents identified ways in which Vancouver is preparing for vertical 

growth. Legislatively, Vancouver has a lot of power over how the city structure develops 

as they have been given authority under the Vancouver Charter to create their own 

Building Code that is more specific to the City’s unique context (Vancouver, 2017a). In 

this, Vancouver uses firefighter inclusive language by specifying path of travel within 

buildings from entrance for firefighters, not just generic path of travel for all users 

(Vancouver, 2017a, S3.2.5.5 (2)). This language is not used in the Ontario Building 

Code. Using firefighter inclusive language makes the intent of the code clear and shows 

that policy makers were conscious of how Fire Services will need to maneuver through 

a building when creating the legislation.  

Additionally, City Plan: Directions for Vancouver (1995), references the development of 

“Integrated Service Delivery” (Vancouver, 1995, p.19) that consists of a number of key 

services in the city coming together to discuss problems as they arise within 

neighbourhoods and create integrated solutions. This group is located in every 

neighbourhood with specific leaders in a diverse number of divisions including Fire 

Services, Police, Library, Health, and Parks (Vancouver, 1995, p.19). By creating a 
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space for integrated discussions, the City is able to ensure inclusion of all divisions on 

local issues. In doing this, the plan also recognizes the importance of coordination 

between emergency services and other divisions of the city. In contrast, Toronto’s 

Official Plan (2015) does not mention Fire Services or emergency services in any 

capacity. 

Lessons Learned 
Vancouver, while not a comparable size to Toronto, does provide an interesting 

Canadian context for policies and actions. There are two main policy lessons that can 

be learned from the city. First, providing specific controls for height and location of high-

rise buildings through analysis of the areas capacity to serve a higher density allows for 

directed growth of density in the city. This allows services, like the VF&RS to prepare 

ahead of time for where the tall buildings may be located and what additional provisions 

they may need because they know where their vertical response will be pushed. It also 

requires the city to analyze the capacity of the areas existing services such as VF&RS 

before adding more strain. By being selective in their high-rise development, Vancouver 

has been able to stay on top of their vertical growth and the fire service’s response.  

Secondly, by including Fire Services in the vision that directs the city, they are 

recognized as an important stakeholder in Vancouver’s future and one that needs to be 

included in discussions. This is present in the Official Plan for the city, as well as the 

building code, where fire service inclusive language is used that makes others think 

about Fire Services in every part of their action. It is exceedingly important that this 

language is present in policy so that Fire Services are recognized as an essential 

service and are therefore included in discussions that are concerned with the planning 

of the city. 
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4.2.3.2 New York City, New York, United States of America 

New York City (NYC) is a bustling city of 8.5 million over 789km2 resulting in a 

population density of over 7,000 people per square kilometre (United States Census, 

2016). It is the largest city in the country and continues to project growth over the next 

few decades (New York City [NYC], 2015, p.3).  

City Planning and high-rises 
New York City has a unique history with high-rise buildings. The city’s first building over 

100 metres tall was built in 1908 and the construction of high-rises has only increased 

since then (CTBUH, 2015). New York City currently has over 6000 buildings that are 

categorized as high-rise (more than 20 metres) and over 700 skyscrapers (more than 

100 metres) (Emporis, 2017d; Emporis, 2017b).  

NYC is currently facing a housing shortage in the face of new growth in the city. It is 

estimated that they will require over 250,000 units in the next 10 years to accommodate 

current and future housing needs (NYC, 2015, p.44; NYC, 2014, p.6). This growth will 

be provided through ‘short’ high-rises that are less than 15 stories further increasing the 

city’s density and high-rise stock (NYC, 2015, p.69).  

NYC presents a unique challenge for the New York Fire department (FDNY) and the 

City’s Building department because the history of high-rises has meant that many were 

built to different building codes (Bui et al., 2016, p.16). Overall, the city does not directly 

limit the height of buildings, only the Floor-Area Ratio (FAR) which does limits height 

based on the maximum area of the overall building (Bernstein, 2015; NYC, 2008, 

p.507). The City does have one height regulating tool through “Limited height districts” 
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(NYC, 2008, p.93). These districts provide height restrictions to preserve landmarks or 

historic districts within the city (NYC, 2008, p.93)  

Fire Service 
The FDNY is one of the oldest fire departments in the United 

States, with a history dating back to 1648 in the city and the 

formal FDNY forming in 1865 (FDNY, 2018a). It is now one of the 

largest fire departments in the world with 218 local fire houses 

and 10,182 firefighters (FDNY 2013, p.3, 18). With a high density 

of fire stations through the city the service has kept their 

response times down, with an average response of just 4:12 for 

structure fires (FDNY, 2016a, p.7). A map showing the dense 

distribution for Manhattan is shown in Figure 14. Manhattan has 

49 fire halls over an area of 59 km2 (Martinelli, 2018). Most fire 

halls have between 1-3 trucks with two high-rise apparatus 

positioned on Manhattan as it has the highest density of high-rise buildings (Martinelli, 

2018; Emporis, 2017d) Similar to Vancouver, New York City has its own Fire Code that 

complements the State code but provides more specificities that allow them to enforce 

some of the challenges they face as a predominantly vertical city (FDNY, 2018b).  

Unique Features 
In a city with a large density of high-rises there are a number of things that the FDNY 

does to stay on top of the vertical growth. One of the most challenging aspects of the 

city is that because of its age, there is diversity in building types which all have different 

levels of fire safety depending on when they were constructed (Tracy, n.d, p.6). To 

combat this, the City of New York, and the FDNY have created a Coordinated Building 

FIGURE 14: FIRE STATION 

DISTRIBUTION MANHATTAN, 

NYC (GOOGLE MAPS 2018). 
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Inspection and Data Analysis System (CBIDAS) which brings together information from 

different city divisions that inspect or examine buildings so that the FDNY knows the 

level of risk that each building poses and can inspect them from a fire safety perspective 

more frequently (FDNY, 2011, p.8). This shows a high level of coordination across city 

divisions, and the sharing of information benefits all involved and reduces redundancy 

within data collection.  

Additionally, the FDNY has included high-rise specific training goals in their most recent 

Strategic Plan to adjust their performance and procedures when “mega” high-rises are 

involved (FDNY, 2016b, p.31). The department recognizes the unique risk that high-

rises pose to their firefighters and that they have to stay on top of the issue to 

adequately handle new situations as they emerge including learning new techniques. 

This is paired with a “high-rise handbook” created by a battalion chief within the FDNY 

that discusses the unique risk and firefighting techniques used in high-rise situations 

(Tracy, n.d). This proactive strategic planning and training for high-rise fires illustrates 

how the FDNY is able to stay on top of issues that result from vertical growth. 

Finally, the FDNY is a contributing partner, and recognized stakeholder in the creation 

of the City of New York’s Plan, One New York (NYC, 2015). This important inclusion 

ensures that as the city moves forward, the fire service is brought forward as well, 

working in partnership with other divisions to ensure that their voice is heard at the table 

and that their concerns are addressed as the City plans to grow.  

The City has also done some unique things to include the fire service and ensure that 

high-rises are given extra attention. First and foremost, the city has been divided into 

fire districts under the Zoning Bylaw. These are used to control the occupancy groups 
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and the type of construction that can occur within the area (NYC, 2008, p.657). This 

provides the FDNY with a level of inclusion in how the city is built up, and that they are 

able to stock fire halls with the appropriate equipment (NYC, 2008, p.657). 

A second way that City Planning has included FDNY in their plans is by putting a caveat 

on development that requires a report from the FDNY and Buildings Department before 

a developer is given approval for a change in zoning or height (NYC, 2017, p.3144). 

This ensures consideration of the building’s fire safety as it changes.  

Lessons learned  
As one of the largest high-rise cities in the world that has maintained its response times 

across the city, NYC provides many lessons that Toronto may take with regards to how 

they are currently handling vertical growth and their vertical response. Firstly, FDNY is 

brought to the table for many larger discussions including the City Plan which directs the 

city’s growth and vision moving forward. By including the FDNY in these discussions 

there is recognition of the importance of Fire Services in the future of the city and in how 

they grow. Not only does this allow Fire Services to present concerns, but it also brings 

all departments to the same level of understanding for how NYC will move forward.  

Secondly, the shorter response times in the face of the well-known New York City 

congestions can be attributed to the dispersion of fire halls throughout the city (Cohen, 

Gonen, and Italiano, 2016). While the city of New York is only 159km2 larger than the 

City of Toronto, they have more than double the number of fire stations (218 vs 83) 

representing a tighter spatial distribution across the city and smaller service area per 

station relative to Toronto. As Toronto continues to grow and intensify its development, 

it may consider tightening its distribution to combat growing response times.  
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4.2.3.3 Hong Kong Special Administrative Region of the People’s Republic of 
China 

Hong Kong is situated on an 1104km2 island off the coast of the People’s Republic of 

China (Shelton, Karakiewicz, and Kvan, 2011, p.1). Of that land, approximately 77km2 is 

deemed livable space, with much of the island covered in hills and mountainous terrain 

(Chau, Wong, and Yeung, 2007, p.591). The region had a population of 7,336,585 in 

2016 (Hong Kong, 2017). With consideration of the livable land area, the population 

density of Hong Kong is 6645 people per square kilometre with the majority of the city 

built up with high-rises (Hong Kong, 2017; Hong Kong, 1999). 

City Planning and high-rises 
Hong Kong’s history with development occurred very quickly, with a population growth 

of 200% over a ten-year span in the 1950’s (Shelton, Karakiewicz, and Kvan, 2011, 

p.2). As there was a period of rapid population growth, the region required a lot of 

housing. This resulted in a number of hastily built illegal structures which still pose 

problems for the Hong Kong Buildings Department and Hong Kong Fire Service 

Department (Lai and Ho, 2001, p.113; Lo, 2010 p.25; Shelton Karakiewicz, and Kvan, 

2011, p.71). The illegality of the structures was often a result of changes to increase 

occupancy such as dividing apartments into smaller ones, or sharing stairwells with 

other buildings (Shelton, Karakiewicz, and Kvan, 2011, p.84). The original building 

ordinance for the region allowed nine storey buildings without an elevator because it 

hastened construction (Shelton, Karakiewicz, and Kvan, 2011, p.77). While this has 

since changed, the legacy of it remains a problem as retrofitting is not only expensive, 

but also hard to manage across the City’s 7000 high-rise buildings and 1400 

skyscrapers (Wong and Lau, 2007, p.234; Emporis, 2017e). 
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The city’s relationship with high-rises is out of necessity, as the small amount of livable 

land and high population required vertical housing (Chau, Wong, and Yeung, 2007, 

p.591; Wu, 2005, p.29; Lai and Ho, 2001, p.113). Compact development is the norm 

and a typical high-rise tower in Hong Kong is 30 storeys housing approximately 1000 

people (Lau, 2011. p.27; Lai and Ho 2001, p.114; Shelton Karakiewicz, and Kvan, 2011, 

p.4). These high-rises have been focused around existing transit nodes to ensure that 

congestion does not severely increase with population increases. The planning 

guidelines for the region note that density increases must be done to preserve a 

balance between the residential population and the existing services (Hong Kong 

Planning Department [HKPD], 2017, S1.1.5 (3)). The Hong Kong Metroplan (1999) does 

not have height restrictions but requires that all buildings be built with consideration for 

other aspects of city life like views, utilities, or services that would serve the future 

occupants (Hong Kong, 1999, S6.4.2).  

Fire Service  
The Hong Kong Fire Service Department (HKFSD) has a uniformed staff of 9561 and 

81 stations located throughout the island (HKSFD, 2003a; HKSFD, 2003b). The service 

has faced many challenges and the department drastically changed how it addressed 

fire safety after a large high-rise fire in 1996 (Chow and Chow, 2010, p.225). Since then, 

a lot of their work has focused on retrofitting older buildings that had different fire safety 

requirements at time of construction (Lo, 2010, p.25). An additional struggle that the 

service experiences is that the fire code requirements for residential buildings are not as 

strong as for commercial or business because of pushback from developers (Pang and 

Chow, 2011, p.25). Buildings in Hong Kong have fire safety standards according to their 

use, not their size, which means that two buildings that are the same height could have 
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drastically different fire prevention methods in place (Chow and Chow, 2010, 

p.29).While there are many obstacles to fire safety, the city does not have many fires 

because of the strong fire response and improved building design (Lo, 2010, p.26). This 

is also found in the most recent statistics for the HKFSD, with only 38,112 fire calls in 

2016 which is only 14% more than what TFS answered in 2016. This indicates that 

Hong Kong is doing something important with their fire safety that has reduced the 

number of fire calls as Toronto has only a third of the population of Hong Kong but 

almost the same number of fire calls (TFS, 2017, p.18).  

Unique features  
There are many unique attributes that help to mitigate the risk of high-rise fires within 

Hong Kong that are being implemented by the HKFSD, City Planning, and Buildings 

Department. Firstly, HKFSD works closely with the Buildings Department which has its 

own division within HKFSD that works solely on vetting new building plans for proper 

fire protection (HKFSD, 2016, p.53). This collaboration ensures that HKFSD is aware of 

how the city is growing and can mitigate issues before they become problems. 

Additionally, the Buildings department requires the implementation of refuge floors in all 

commercial buildings over 25 stories and residential buildings over 40 storeys (Hong 

Kong Buildings Department, 2011, B18.1). Refuge floors are separately built and not 

connected to the rest of the buildings system, making it a fire-safe place for occupants 

to congregate during an emergency without having to travel all the way to the ground 

floor (Chow et al., 2013, p.26). It also provides a place for firefighters to muster before 

reaching the fire floor (Chow and Chow, 2010, p.225).  

As noted previously, one of the main concerns of the HKFSD is old buildings that are 

not up to fire code. In order to help owners who may not have the money to pay for the 
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upgrades, the government offered a ‘building safety loan’ to encourage residents to 

make the necessary improvements (Lo, 2010, p.25). This loan allowed the residents to 

add sprinklers, or emergency lighting which may not have been mandated when the 

building was initially built and pay back the government over time.  

Finally, the Metroplan Review (1999) views fire stations as community facilities and 

notes the need for more as density increases. The planning guidelines for the region 

note that ensuring fire security is important (HKPD, 2017, S7.1.1). The process through 

which fire stations are planned and built for is explained in the planning standards and 

guidelines demonstrating an integrated approach to fire safety and security in the region 

(HKPD, 2017, S7.1.1). The recognition of the fire stations as a community facility 

alongside libraries, pools and community centres, shows a holistic definition of 

community and helps ensure that all aspects are considered for the city’s wellbeing.  

Lessons learned 
Hong Kong presents a unique case for fire mitigation, as the majority of its growth has 

been through high-rise buildings. This has been possible from a fire safety standpoint 

because of the fire lens that both the Planning and Building Departments have when it 

comes to planning new growth. The inclusion of fire stations in the planning guidelines 

ensures that proper consideration for fire safety is given in new developments.  

In the face of a city of tall buildings, the Hong Kong fire service has been able to use 

refuge floors, a building design element to help secure residents during a fire 

emergency. This is a unique fire safety provision, and a major investment by 

developers, because they are not able to lease that area. This is an important feature to 

how the City approaches fire safety as the vertical challenge has been recognized and 

addressed by mandating that developers provide a space for residents to prevent any 
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stairway blockages for firefighters. This shows that developers can asked to do more for 

vertical fire safety. 

4.3 Conclusion 
These city examples show that vertical growth is a worldwide issue. It is something that 

each city has approached slightly differently, showing the need for Toronto to take its 

own approach going forward. Vancouver has taken the approach of using strict controls 

over where height and vertical growth can be implemented and has worked closely with 

their Fire Service to ensure everyone is on the same page as the city looks to promote 

growth. New York City uses a dense network of fire stations throughout the city to 

ensure response times remain within their goals. They have also worked to include Fire 

Services in the development approval process through an official report requirement 

forcing developers to have conversations with the FDNY and providing the FDNY with 

an opportunity to stay on top of new development in the city. Hong Kong has utilized 

building design features like refuge floors to accommodate vertical growth without 

sacrificing resident safety. They have also taken great lengths to bring the city’s many 

high-rises up to present day code with loans. In all three cases, the cities have worked 

to integrate their Fire Services into not only the development of high-rises, but also the 

long-range planning and growth of the city. These case studies provide examples of 

what can be done by TFS and other divisions to successfully work together to manage 

vertical growth.  

4.4 Limitations 
In conducting this analysis, the researcher was aware that a language barrier would 

have made accessing the documents from some cities a difficult or impossible effort. 

This is what occurred in the case of Tokyo where most of the documents available were 
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not easily translatable from Japanese to English. As such Tokyo was not used for 

further case study analysis even though it is one of the top three cities when it comes to 

the number of skyscrapers. Additionally, the researcher was unable to access the 

London Fire Brigade website during the period of this research, and as such was unable 

to access their high-rise specific documents. The researcher attempted in many ways to 

get onto the website, including using different web browsers and computers on many 

different occasions, and yet it was never available.  

An overarching limitation of this document review for all cities is that the key words used 

to identify documents in the online search may not have returned all potential 

documents. The key words that were used in the search were identified based on 

previous research; however, regional terms used by different cities may have been 

missed and therefore would not have turned up in the basic term search. For instance, 

the fire service in London is called a Brigade not a department.  

A final limitation is that the fire services examined in this analysis have differing priorities 

based on their demographics, city size and age and the structural materials permitted. 

As a result, not all acknowledged the vertical growth that is or has occurred in their 

respective cities. This limited how deeply the researcher could search for materials.  
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5. Interview Findings 

5.1 Introduction 
In order to better understand the issue of vertical growth and what is being done 

currently, a series of interviews were conducted. In total seven individuals from across 

three City of Toronto divisions including the Office of Emergency Management, City 

Planning, and Toronto Fire Services were interviewed. What emerged from these 

interviews is that vertical growth is a known issue to response times for Fire Services 

and not for the reasons initially thought by the investigator. It is not the buildings directly 

that are the problem, but the indirect effects of the building, namely the occupants and 

what they require for daily living. Traffic, construction and the narrowing of the right of 

way to make room for downtown living features like green streets and bike lanes have 

all contributed negatively to Toronto Fire’s response times. Additionally, communication 

with the public and other divisions were found to be ancillary issues to response times.  

5.2 Process 
For each interview a common analytic code was used to analyze the text for themes 

that were present both within and between interviews (Cope, 2010). The latent content 

analysis examined the common themes of the issues and solutions to mitigate vertical 

growth expressed through interviews (Dunn, 2010). This assisted in establishing how 

different participants viewed vertical growth and its potential solutions from different 

positions at the City of Toronto allowing for a broader look at what is currently being 

done.  

5.3 Findings 
The following section has been broken into the major themes that emerged during the 

interviews. They include the barriers facing Toronto Fire Services (TFS) in their delivery 

of services, what is currently being done at the City of Toronto and TFS to deal with the 
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effects of vertical growth, and the ideal solutions for the problem based on the 

discussions with Toronto Fire personnel.  

5.3.1 Impressions on Vertical Growth 

In gauging participants' understanding and impressions of the changes that have 

occurred in Toronto and what impact vertical growth has had on the city, many 

interviewees defined a high-rise building as a vertical community (TFS3 personal 

communications, February 22, 2018; TFS5, personal communications, February 27, 

2018; COT1, personal communications, February 5, 2018). The number of people living 

in even just one of the high-rises in Toronto can equal the density of entire 

neighbourhoods of low-rise housing. This equivalency is not always understood 

because the high-rise buildings cover a small footprint. One participant explained how 

this impacted Fire Services and their fire station coverage by noting how even though 

the distance vertically is the same if it were to be spread horizontally and equates to the 

same population that would justify additional resources, the vertical element gets 

overlooked (TFS4, personal communications, February 21, 2018). This highlights how 

these high-rises can represent entire neighbourhoods on their own, just by their sheer 

size and the amount of people living in them.  

Vertical Growth is not an issue that is new to TFS. Participants noted that they have 

been aware of it for a number of years and high-rise fires and emergencies are now 

second nature to firefighters because they deal with them on a daily basis (TFS1, 

personal communications, February 6, 2018; TFS2, personal communications, March 

12, 2018; TFS3, personal communications, February 22, 2018). TFS has the skills to 

deal with the complicated firefighting process for high-rise buildings, but that does not 

mean there are no other issues. Very early into the interview process with Toronto Fire 
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Services personnel, it became clear that issues around response times are rarely a 

result of the physical building and are actually because of what the building does; 

promoting growth. This includes the people who live in the buildings and their 

behaviour, congestion associated with more people living in employment areas, and 

efforts to make the city more livable including the creation of complete, multimodal 

streets. Participants noted that vertical growth in residential high-rise buildings has 

resulted in a higher density of people living in the city who have places to go and create 

congestion which has resulted in longer travel times for Fire apparatus (TFS1, personal 

communications, February 6, 2018; TFS2, personal communications, March 12, 2018; 

TFS4, personal communications, February 21, 2018). 

5.3.2 Barriers facing Toronto Fire Services 

The barriers that impact response times identified by interviewees were categorized into 

three areas: people, transportation and the built environment, and internal organization. 

These were identified as aspects that negatively affected Toronto Fire Services ability to 

address high-rise emergencies. The categories included physical as well as 

organizational and communication issues.  

One of the overarching finding from these barriers is directly related to urban planning 

and how we accommodate growth. Many of the decisions made to accommodate 

growth in Toronto which are considered to be ‘good planning’ can pose fundamental 

issues for Fire Services and their ability to do their job quickly. Often urban planning 

looks to how to reduce cars on the street and promote active transit for improved quality 

of life but these also pose major barriers to the ability of Fire Services to navigate the 

streets. Additionally, traffic calming measures that increase pedestrian safety by slowing 

down cars will equally slow down Fire Services, whose primary function revolves around 
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getting to incidents quickly in order to save lives and properties (TFS3, personal 

communications, February 22, 2018). While this is not necessarily the fault of any one 

particular group, it did show a dissonance between the priorities of two essential city 

services.  

The People 
The people of Toronto are the main reason that the Toronto Fire Service is in place, to 

preserve life and property. The public represents both a physical barrier and a 

communication barrier to TFS ability to accomplish their job. In many ways the public 

represents an unpredictable force that firefighters must face when entering an 

emergency starting with how the fire started and ending with how people choose to act 

once made aware of a fire in their building. One Fire Services participant noted that 

even in the safest building, “the minute you put human behaviour in, it changes the 

entire dynamic” (TFS3, personal communications, February 22, 2018).  

 As a physical barrier, it was noted by TFS personnel that during an emergency, 

firefighters are often forced to compete with civilians trying to exit the building pushing 

against the crowd to reach the emergency (TFS1, personal communications, February 

6, 2018). This makes it difficult for firefighters to get up to the emergency. The issue has 

occurred because the public is not necessarily aware of what to do in a high-rise fire 

and so revert to what they learned at school, or general fire safety which is to evacuate. 

In reality, the safest place for a resident in a high-rise is to stay in place in their unit 

(TFS2, personal communications, March 12, 2018). As high-rise units are becoming 

more and more popular, this message is very important to get across but many 

interviewees from TFS noted that shifting society’s understanding of what to do during 

an emergency in a high-rise building is going to be difficult because it is counter intuitive 
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to what they grew up with (TFS2, personal communications, March 12, 2018; TFS3, 

personal communications, February 22, 2018; TFS5, personal communications, 

February 27, 2018). This societal change in messaging is something that will take a lot 

of time for the public to internalize and until it becomes common knowledge; people will 

still be at risk in high-rise buildings.  

Interviewees also expressed that the public has an active role in their own safety, but 

that there are still a number of people who are careless when it comes to fire safety 

(COT2, personal communications, February 20, 2018; TFS5, personal communications, 

February 27, 2018; TFS3, personal communications, February 22, 2018; TFS2, 

personal communications, March 12, 2018). One participant recounted statistics from 

the previous year where there were 50 fires in high-rise buildings related to people 

improperly disposing of their cigarette butts (TFS2, personal communications, March 

12, 2018). This type of recklessness in a high-rise is very dangerous because it is not 

just the occupant of the unit who is put at risk, but the entire building. Related to this is 

the lack of compliance to the fire code by some individuals who occupy or manage high-

rise buildings (TFS3, personal communications, February 22, 2018).  

As the public is the largest user of Fire Services, ensuring that they know the role they 

play, and how they can go about ensuring that their building and neighbours are fire 

safe will have to be a joint effort, because Fire Services cannot force people to comply, 

people must understand the unique context of fire safety that exists in high-rise 

buildings.  

Transportation and Built Environment Barriers 
Throughout the interview process, the issues posed by Toronto’s transportation network 

including roadways, public transit, and active transit systems were brought up time and 
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time again by interviewees as one of the main barriers to TFS’s response times. The 

primary way the transportation network impacts TFS is through the congestion that has 

occurred on the roadways. Participants noted that this congestion is a result of the 

growth in the city and the lack of capacity on the street system for the people moving 

into the high-rises (TFS1, personal communications, February 6, 2018; TFS2, personal 

communications, March 12 2018; TFS4, personal communications, February 21, 2018). 

Slower driving times from station to incident increase overall response times. 

A parallel issue and part of the etiology of the growing congestion in the city is a result 

of the shift towards promoting and building active/public transit into the road systems. 

Overall, these practices narrow the right of way for all vehicles and often remove 

passable space to add a bike lane or exclusive right of way for streetcars to promote 

active transit in an effort to remove cars from the road and decrease congestion. These 

lanes are further narrowed when taxi’s stop on the side to pick up people, or a car stops 

for a minute to grab a coffee (TFS1, personal communications, February 6, 2018; TFS2, 

personal communications, March 12, 2018). Streetcars were a strong point of 

contention as they are a large physical barrier in the middle of the road that is fine for a 

car to pass, but a 105-foot truck has a much harder time passing (TFS2, personal 

communications, March 12, 2018). Multiple Toronto Fire interviewees relayed the 

frustration that staff experience when trying to get to emergencies and being stuck 

behind a streetcar because there was nowhere to go (TFS1, personal communications, 

February 6, 2018). These streetcars become an even larger problem when they are 

provided with exclusive right of ways, as the medians to stop cars from crossing the 
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tracks, also stop fire apparatus from crossing the tracks to turn around further delaying 

their response (TFS4, personal communications, February 21, 2018).  

While these transportation modes pose a navigation issue, they also can pose a 

problem when emergency vehicles arrive on site. Separated bike lanes with planters or 

cement bollards to keep cyclists away from cars also keep fire apparatus from getting 

as close as possible to the building to fight the fire, regardless of the building size 

(TFS4, personal communications, February 21, 2018).  

Finally, construction throughout the city was noted to cause blockages to the 

transportation system further contributing to congestion and limiting route options for 

Fire Services (TFS1, personal communications, February 6, 2018). All of these issues 

were highlighted multiple times by participants and noted as being the number one 

impact to response times. Toronto’s growth and accompanying congestion contributes a 

couple of seconds every year for TFS response times, but when it’s a life that is on the 

line, every second counts. With a city growing more every year, these issues have the 

potential to only get worse, further extending response times.  

The physical structure of high-rise buildings is not the major issue facing Toronto Fire. 

Their construction follows a strong building code which has mitigated most of the risk of 

fires spreading across units (FG2, personal communications, March 20, 2018). 

However, one of the major concerns brought forward by a Fire Services participant was 

that pumping water vertically gets more challenging as buildings get taller. To date, the 

systems required in high-rise buildings can pump up to 40 feet, but beyond that there is 

a level of uncertainty. In conjunction with this, if a power failure occurred in the building 

the emergency power supply is directed at the elevators to keep them operating long 
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enough for evacuation. The same emergency power provision is not provided for water 

pumps that are necessary for Fire Services operating in high-rise buildings (TFS1, 

personal communications, February 6, 2018). This poses a large risk to residents, 

property and firefighters in the case of a fire during a power outage, or a power outage 

caused by a fire. To date, this has not occurred, but it is a unique risk because the 

buildings height. It creates another barrier of unpredictability and complexity that Fire 

Services must face upon arriving on scene.  

Internal organization barriers 
The final category of barriers spans the realm of issues that arise with other divisions, 

and limitations within TFS. These included issues of communication and resources, 

which prevents the organization from being proactive in their efforts to get ahead of 

vertical growth.  

On a city scale, Toronto Fire Services is one of the many divisions at the City of 

Toronto. It is not a decision maker at transportation tables, and so can only put forward 

their recommendations for how a project may impact them and ways to correct it (TFS4, 

personal communications, February 21, 2018). Similarly, it was noted by a couple of 

participants that TFS is not included in many major planning projects with the King 

Street Pilot brought up as an example by participants (TFS1, personal communications, 

February 6, 2018; TFS4, personal communications, February 21, 2018). They are often 

brought in as an afterthought when there is an issue, such as whether or not emergency 

vehicles are excluded from the automobile exclusion on King Street (TFS1, personal 

communications, February 6, 2018; TFS4, personal communications, February 21, 

2018). TFS is also noticeably absent in planning documents such as the City’s Official 

Plan and secondary plans (TFS5, personal communications, February 27, 2018). This is 
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starting to change, as TFS has been invited into the discussions for the TOCore 

secondary plan, a first for TFS (TFS4, personal communications, February 21, 2018). 

The issue with not being included from the start is that it results in reactive actions from 

TFS when a problem occurs. If they are included from the beginning, then they are able 

to be proactive and prevent a problem from occurring in the first place.  

On an internal scale, one of the largest barriers to minimizing response times is that 

there are few places for new stations to go. The process of deciding where stations go, 

purchasing lands, designing and constructing the station takes a long time (TFS5, 

personal communications, February 27, 2018). In Toronto’s real estate market, the 

largest hurdle to even beginning this process in Toronto is the price and availability of 

land (TFS1, personal communications, February 6, 2018). The areas where TFS would 

like to place new stations are often in the same areas where growth is occurring the 

most rapidly, and therefore where land prices are highest.  

Additionally, within their analytics, it is hard to measure their timing as the NFPA 1710 

standards for response times are based on 2 storey bungalows, not 30 storey high-rise 

apartments (TFS4, personal communications, February 21, 2018). With a city that has 

both of these residential styles, it is hard to separate them, and so the city’s response 

times may appear higher because it is averaged out. TFS has worked to address this by 

calculating the vertical response separately from driving time in order to see how they 

are impacted (TFS1, personal communications, February 6, 2018; TFS, 2017). One 

participant highlighted that there is industry movement on this issue as the NFPA is 

examining whether their standards need to be adjusted for high-rise buildings (TFS5, 

personal communications, February 27, 2018).  
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Finally, one participant brought forward a major internal barrier that has prevented TFS 

from embracing the growth of Toronto. Currently TFS does not have the budget to 

innovate and explore new ways to respond to emergencies (TFS2, personal 

communications, March 12, 2018). As they learn more about high-rise buildings and the 

best ways to potentially deal with them, they are not able to implement new procedures 

because to test them is very difficult. TFS cannot do anything that would jeopardize the 

lives of residents and so if they wanted to test out a new method, they would need to 

have a backup running simultaneously as a failsafe essentially doubling the cost of an 

emergency run. This limits TFS from exploring potentially more effective ways to 

respond to emergencies and they are left performing the same way they always have.  

These barriers are found across Toronto, and with a growing city these pressures will 

only get worse if things are not done to mitigate or correct these issues. What is 

noteworthy about the majority of the barriers is that they are occurring outside of TFS 

control. The Fire Service does not control what routes people take to get to work or 

where people choose to park, but transportation and City Planning do work together to 

influence how traffic flows through the city as a whole and decide street widths which 

have a direct impact on where people can park. While TFS can work from their end on 

some of these issues, there is something to be said about a concerted effort towards a 

positive solution for all.  

5.3.3 Communication with divisions 

One of the ways that these barriers can be addressed is by working with other divisions. 

This was brought up by numerous participants who highlighted that nothing would 

change if they were not brought to the table where decisions on the things that were 

impacting them were being made (TFS5, personal communications [interview], 
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February 27, 2018; TFS3, personal communications, February 22, 2018). One 

participant highlighted the importance of this by noting that “we see that when we are 

not included in Planning, when we are not included in forecasting, when we are not 

included in the development…we [the City] lose” (TFS5, personal communications, 

February 27, 2018). This is slowly changing though, with the City Manager’s office and 

General Manager’s from different divisions coming together to have the important city 

scale discussions (TFS2, personal communications, March 12, 2018; TFS5, personal 

communications, February 27 2018). Multiple participants highlighted that these 

conversations are starting to happen with one noting that they are still often at a high 

management level with a trickle down to the other management levels (TFS2, personal 

communications, March 12, 2018; TFS5, personal communications, February 27 2018; 

TFS4, personal communications, February 21, 2018). This is an important step to 

fostering relationships to continue the communication. Other divisions also noted the 

importance of this open dialogue between divisions to help projects stay on track 

(COT2, personal communications, February 20, 2018).  

While there is evidence of steps being taken, there are still issues with this 

communication. One of the primary problems internally is that Fire Services is often 

perceived as speaking in a different way with industry standards and fire specific 

terminology. As a result, it can be hard to get across the issues that they are facing 

because others do not understand the importance of those standards to operations 

(TFS5, personal communications, February 27 2018). Additionally, Fire Services is 

somewhat of an invisible service, because they are not something constant like Toronto 

Transit Commission or hydro and as a result are thought about last, if they are thought 
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about at all. One TFS personnel commented on being visible only when people need 

them, otherwise the public just goes about their day (TFS2, personal communications, 

March 12, 2018). Finally, Fire Services has often been put into situations where they are 

brought in at the end of a project and are seen as obstructionist when they bring up fire 

safety issues with a project. This shows how other divisions are not providing enough 

consideration on their own for Fire Services within their projects. 

Through interviews with different divisions it is clear that the message and importance of 

having a ‘fire lens’ has started to make its way through to individuals making decisions 

and plans for the future of the city, but that there are still links that need to be made 

about what Toronto Fire can and cannot do. One example of this was with regards to 

the size of streets and the size of fire trucks. With road narrowing, fire apparatus have a 

harder time navigating because of increased congestion and less passable space. One 

interviewee from Toronto Fire noted that some divisions will often just suggest that TFS 

buy smaller trucks, something that did occur in another interview (TFS4, personal 

communications, February 21, 2018). While this is a potential solution and is being 

examined, it is not a fix all solution, as trucks are not only expensive but also take a lot 

of training as all staff operating the new truck have to be trained on where every piece 

of equipment is now placed, and how to operate it as a smaller truck will have 

modifications. While it is a potential solution, it is not as simple as it is often made out to 

be and is an example of how Fire operates and speaks in a different way that needs to 

be communicated to other divisions in order for them to work effectively together.  

5.3.4 What is being done? 

While many barriers were identified, a number of positive steps were also highlighted 

during the interview process, as Toronto attempts to mitigate the impacts from these 
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ancillary issues from vertical growth. These included measures being taken by both 

Toronto Fire Services and other Divisions at the City of Toronto.  

Toronto Fire Services has already put in a lot of effort to minimize the disruption to 

service provision. Many of these efforts surround the first two lines of defence; Public 

Education and Prevention. Participants noted that within Public Education, the main 

effort moving forward will be to adjust the messaging when it comes to high-rise 

residential units and what residents should do when there is a fire in their building. The 

decision for residents to make has always been either stay or go and TFS wants to 

adjust its messaging to promote staying in place until the fire department provides 

instruction over the buildings voice annunciator system, unless there is immediate 

danger (TFS2, personal communications, March 12, 2018). This messaging will help 

prevent residents from different floors blocking the stairwell, to allow TFS to do their job.  

In Fire Prevention, there are many things that Toronto Fire has already been doing. Fire 

prevention officers examine site plan approval from a fire safety perspective to ensure 

that the proper infrastructure will be put in place (TFS3, personal communications, 

February 22, 2018). Additionally, in 2016 TFS committed to inspect every high-rise 

residential building on an annual basis (TFS3, personal communications, February 22, 

2018). With almost 2000 high-rise residential buildings in the City of Toronto this is an 

intensive task, but it has already started paying off during emergencies, as TFS 

personnel have been able to see when a building was last inspected and narrow down 

the cause of the fire based on the inspection results (TFS2, personal communications, 

March 12, 2018). In conjunction with these inspections, Toronto Fire Services recently 

released a database of high-rise residential buildings for Toronto residents to see 
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whether or not their buildings have infractions (TFS3, personal communications, 

February 22, 2018). They are also examining potentials for a pilot ambassador program 

in Toronto Community Housing (TCH) buildings, where residents can be the eyes and 

ears for risky behaviour like furniture in the hallway, and faulty doors and help Fire 

Prevention and TCH manage the fire hazard before it causes an emergency (TFS3, 

personal communications, February 22, 2018).  

With regards to changes occurring at the fire response level one participant explained 

how crews regularly travel through their districts to identify any construction barriers 

ahead of time (TFS1, personal communications, February 6, 2018). This proactive work 

saves time during an emergency run as the driver is able to identify an alternative route 

before, and not while already driving. Additionally, the participant mentioned that TFS is 

in the process of purchasing a second high-rise unit. This is an apparatus that has been 

specially designed with equipment necessary for high-rise rescue and operations. 

Currently TFS has one high-rise unit located in South Command (Station 332 at 

Adelaide Street and John Street) (TFS1, personal communications, February 6, 2018).  

Finally, Toronto Fire Services is also working on a number of tasks at a planning level. 

Upon noticing that there were a number of plans coming to the TFS table that required 

attention, one participant explained how they built an engineering department to 

especially look at alternative plans and provide expertise on how the best possible fire 

safety can be implemented (TFS3, personal communications, February 22, 2018). TFS 

personnel are also starting to be brought in on special projects so that Toronto Fire is 

included in discussions before the plans are drawn up; this includes both transportation 

and high-rise projects (TFS4, personal communications, February 21, 2018). Numerous 
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participants noted that TFS is also examining the possibility for storefront stations 

through public private partnerships (TFS2, personal communications, March 12, 2018; 

TFS5, personal communications, February 27, 2018; TFS4 personal communications, 

February 21, 2018). These would be 1-2 bay stations on the first two floors and 

condominiums or business offices on higher floors (TFS2, personal communications, 

March 12, 2018). These adjustments at all lines of fire defence will help make TFS more 

efficient during emergencies and shows how the impacts of a growing city have been 

experienced and are being dealt with. 

There are also a number of things being done in other divisions that show cooperation 

and communication on high-rises and recognition of the importance of Fire Services at 

the table. Some divisions like the Office of Emergency Management have had 

traditional relationships with emergency services and release high-rise preparedness 

guides as well as guides for landlords to help buildings be more prepared to handle 

emergencies (COT1, personal communications, February 5, 2018). City Planning has 

also worked to include TFS in site plan approvals and secondary plans like TOCore 

(COT2, personal communications, February 20, 2018; TFS4, personal communications, 

February 21, 2018). They also have agreements during construction of major projects to 

minimize the impact on emergency services (TFS4, personal communications, February 

21, 2018). This shows how effort is being made to include TFS on projects that will 

impact them. By bringing TFS in earlier, they are able to provide vital insight into 

movement and the fire safety concerns that should be addressed. This needs to be 

continued and amplified to all divisions. 
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5.4 Conclusions 
It is clear that Toronto Fire Services is well aware of the problems that have been 

created by vertical growth and are already working on addressing them both internally 

and externally. Their delivery of emergency services is impacted by vertical growth 

through the indirect impacts that occur as a result of high-rise buildings being 

constructed and occupied, but not the physical structures themselves. TFS is currently 

trying to keep up with new service demands from the increase in density in pockets of 

the City using their existing resources. Their efforts have been focused on the first two 

lines of defence; Public Education and Fire Prevention. When successful, these reduce 

the need for an emergency response, and therefore eliminate the barriers of 

transportation and congestion. However, there will always be a need for emergency 

services, as 100% elimination of fire emergencies is unlikely. As such, addressing the 

barriers head on is necessary.  

Understanding the barriers and limitations that are currently experienced by Toronto 

Fire Services is vital to understanding how to move forward, and what needs to be 

done. Toronto is only going to continue to grow, and without the proper tools and 

relationships in place, the job of Toronto’s emergency services will only get harder. The 

next chapter discusses changes that need to be happening now in order to mitigate the 

impact that the indirect effects of vertical growth have had on TFS response times.  
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6. Discussion and Planning Considerations 

6.1 Introduction 
It has always been clear that Toronto has changed as a result of the vertical growth, 

and this research has uncovered what that change has meant for Toronto Fire Services. 

TFS has seen a steady increase in the number of calls over the past five years, with an 

increase of 4.4% in 2017 alone (TFS, 2018b). The number of high-rise buildings has 

also grown exponentially over the past 20 years and they are now taller and thinner 

than ever before. With this vertical growth has come many issues including increased 

congestion and exposed gaps in communication between divisions and with the public. 

In order to address these issues, there are a number of changes that were noted by 

TFS participants. These changes fall under three themes of what needs to be 

happening to help TFS address and mitigate the impacts of vertical growth that are 

already being felt. These conversations need to be happening within the City of Toronto 

as an organization, as well as with wider society. They include discussions on the 

resources TFS has to work with, the communication that needs to be occurring at 

different levels, and higher level systemic changes to how society and The City of 

Toronto, as an organization views high-rises and vertical growth. 

 A group of eight Fire Services experts were brought together to discuss these changes, 

how best to implement them, and where energy should be focused to have the most 

impact at mitigating the effects of vertical growth. The follow section discusses the 

results of the focus group, with details on what these conversations will accomplish, and 

why they are so important moving forward for Toronto Fire Services.  
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6.2 GIS validation 
Participants of both the interview’s and focus group were asked about their thoughts on 

the GIS maps created by the researcher. Through this process, many of the findings 

from the GIS analysis found in chapter 3 were validated. Of special note by participants 

were the impacts that high-rises have had on arterial roads, the current distribution of 

fire stations in relation to density, the growth areas of the city, and the impact of vertical 

growth on service areas. The impact of high-rises being built along arterial roads was 

something that has been noticed by TFS because they are used for movement, whether 

that is people or fire apparatus. The increase in high-rises has resulted in a narrowing of 

the right of way to enhance the public sphere for residents which subsequently restricts 

TFS movement (FG3, personal communication, March 20, 2018). Additionally, 

participants validated the distribution of fire stations agreeing that there was a difference 

in how they were initially planned out between the historic suburbs and downtown core 

and that it was based on a mixture of distance and population density (FG8, personal 

communication, March 20, 2018). It was also highlighted that this distribution has been 

impacted by the growth in the city as the high density has spread and areas outside of 

the downtown are just as dense as the original downtown but do not have the same 

density of fire stations as the downtown (TFS2, personal communication, March 12, 

2018). Initial analysis from the GIS maps found that the new high-rise developments are 

being centered on the areas designed for growth in the Official Plan including Centres, 

and Avenues. These were also noted by multiple Fire Service personnel as the areas 

where they now face more problems with regards to traffic and call volume as a result of 

that growth and increased density that has come with the high-rise buildings (TFS2, 

personal communication, March 12, 2018; TFS1 personal communication, February 6, 
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2018). Furthermore, Fire Service personnel noted that these growth areas need to start 

being considered the same way that Toronto’s downtown core is with regards to 

planning because they have similar densities and therefore similar problems (FG2, 

personal communication, March 20, 2018).  

Participants also corroborated the impact that the vertical element has on service areas 

for fire stations. It was noted that fire station distribution can be based on either 

population or geographical distance (an eight-kilometer radius) (FG7, personal 

communication, March 20, 2018). Under this model, high-rise buildings appear to fall 

within the service area until they are ‘squished’ or laid flat and the units distributed the 

way a typical community is (FG8, personal communication, March 20, 2018). This 

discrepancy in service areas has made it difficult to explain the issues facing TFS, 

because from a bird’s eye view, the building appears to be within a suitable distance, as 

an effective way to present the vertical element has not been found. This discussion of 

the GIS findings validated that there are differences in response times for high-rise and 

single detached dwellings and that the physical city structure plays a large role in how 

Fire Services operates. 

6.3 Conversations moving forward 
The conversations necessary for moving forward to combat the indirect impacts of 

vertical growth all revolve around cooperation. All potential solutions will need to be a 

joint effort between TFS, other divisions, and wider society. The following section 

outlines these different conversations and what they entail working from internal to TFS 

and the City of Toronto to wider societal shifts.  
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6.2.1 Resources- people, stations and apparatus 
When asked about what changes would be ideal to help address the issues that have 

emerged because of Vertical Growth, many Fire Service Personnel noted additional 

resources (TFS1, personal communication, February 6, 2018; TFS2, personal 

communication, March 12, 2018; TFS3 personal communication, February 22, 2018). 

Fire Services have been stretched thinner as they perform more calls and reach out to a 

larger population with the same budget and staff and are expected to perform to the 

same high standards (FG2, personal communication, March 20, 2018). With a growing 

population and a growing number of calls, doing things the same way will not be 

enough. This is especially true of high-rise incidents, as they require more firefighters on 

scene which, in a large alarm may impact service times for other parts of the city. 

Additionally, as noted in the interview findings, TFS is now inspecting all high-rise 

residential buildings, a monumental task with over 1798 buildings inspected last year 

alone (TFS, 2018b). This is not done in single detached dwellings, and so represents an 

additional level of effort especially for high-rise residents to ensure their safety in 

Toronto.  

Moving forward, Fire Services personnel identified three threads of resources that would 

be ideal to help them deal with the issues they are facing with vertical growth: staff, 

materials and fire station infrastructure. Staff included those to inspect buildings more 

frequently, having more operations staff per truck for high-rise incidents, public 

educators for the city’s three million residents, and staff dedicated to examining the 

development in the city in the long term (TFS3, personal communication, February 22, 

2018; TFS2, personal communication, March 12, 2018; TFS5, personal communication, 

February 27, 2018). New materials included fire education materials that target the 
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diverse populations within the city, and suppression materials that are specialized for 

high-rise firefighting or for a dense city including smaller trucks (TFS3, personal 

communication, February 22, 2018). Finally, fire stations were identified as a necessary 

resource addition for enhancing response times by spreading Fire Services more evenly 

across the city to counter act the growth and resulting increase in calls (TFS2, personal 

communication, March 12, 2018).  

Of these resources, education which included both materials and staff were prioritized 

as the first thing to add, because they have the highest risk mitigation potential (FG2, 

personal communication, March 20, 2018; FG6, personal communication, March 20, 

2018). If a population can be educated to know how to prevent a fire from starting, what 

to do in the case of a fire, and how to move with fire apparatus in traffic, then many of 

the issues facing TFS could be minimized. This is an especially important endeavor for 

high-rise buildings, as half of the fire fatalities in 2017 were in high-rise buildings (TFS, 

2018b). Additionally, as the first line of defence, education has the most potential to stop 

a problem before it even emerges. For this, TFS would require the materials and staff to 

effectively educate the entire population of Toronto. This would include marketing 

campaigns and education campaigns on what to do in the event of a high-rise fire, as 

well as the staff to deliver this message across Toronto’s 2.7 million residents. While not 

everyone lives in a high-rise currently, many will likely live in or visit one at one point or 

another and emergencies can happen at any time. 

There was some debate as to how to prioritize staff 2  as a resource. They were 

recognized as important, but also difficult to obtain. Some participants put staff as the 

                                                                 
2 During the discussion, the ‘staff’ being discussed were mainly in reference to operations firefighters. 
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second priority, and others put them third. There were two rationalizations for this 

prioritization. One was that increasing the number of staff on a truck has been shown to 

have the highest return on investment and would therefore be the most effective at 

mitigating the issues being faced (FG2, personal communication, March 20, 2018). The 

second rationalization was that due to other constraints like the size of trucks and the 

current number of stations, it would be more effective to get new stations before new 

staff was hired. While increased staffing was identified as the resource that has the 

highest potential for mitigating the issues facing TFS, they were also identified as the 

hardest to obtain because of the budgetary and time requirements (FG7, personal 

communication, March 20, 2018; FG1, personal communication, March 20, 2018). The 

benefits of having more staff can be seen across the divisions. With operations, more 

staff per crew may reduce the overall number of trucks required to respond to a call at a 

high-rise building, thereby reducing the wait time for an effective firefighting force and 

reducing the cost of transporting extra trucks to a scene. Additionally, it would help with 

fire prevention and education because more staff would mean that more buildings could 

be inspected, more plans evaluated, and more people reached through education 

campaigns.  

The necessity of having more staff was also found in the case studies. Two of the top 

three cities with the most high-rises also had many more Fire Service staff. Hong Kong, 

while working with the same number of fire stations as Toronto had approximately three 

times as many firefighters (HKFSD, 2003b; HKFSD, 2003a). Likewise, New York City 

has 2.5 times as many stations, but five times the number of firefighters (FDNY, 2013). 

While it was not apparent through the research how these firefighters are divided up 
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between stations, it does indicate that cities with more high-rises and growth may 

require more firefighters. Regardless of how they are prioritized, staff were seen as a 

necessary resource for dealing with vertical growth issues, it is just an administrative 

and budgetary challenge for TFS. 

Additionally, fire stations were identified as potentially more important than staff by 

some participants who saw that with more stations, existing staff could be divided up 

differently depending on where the risks were (FG1, personal communication, March 

20, 2018). While potential station locations were not identified, having more stations 

would allow TFS to approach an incident in different ways depending on traffic, and 

increase coverage across Toronto (FG2, personal communication, March 20, 2018). 

While they were prioritized, it was also noted that it requires a lot of time and money to 

purchase the land, and build a new fire station (TFS5, personal communication, 

February 27, 2018). To reduce costs and development times, TFS is looking into 

storefront stations where they can work alongside developers who will provide the land 

and/or building necessary, following the Vancouver model (FG2, personal 

communication, March 20, 2018).  

Finally, one resource identified as important but less flexible, was the apparatus used to 

transport firefighters and their tools to incidents. Smaller apparatus were identified as 

potentially useful for maneuvering Toronto’s narrowing streets and the eventual shift to 

trucks that only transport firefighters was also addressed but it was noted that TFS is 

not in a position to do that yet (FG6, personal communication, March 20, 2018). The 

issue with acquiring new apparatus is that they have a long-life span and are expensive 

(FG6, personal communication, March 20, 2018; FG7, personal communication, March 
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20, 2018). Current fire trucks have a life span of 15 years of active service, and then 10 

years in reserve, which means that fire apparatus are infrequently replaced (FG6, 

personal communication, March 20, 2018). Additionally, once ordered, it takes 18 

months to construct an apparatus, and then all staff must be trained on the new, smaller 

truck as it would have adjustments to fit the necessary tools (FG4, personal 

communication, March 20, 2018; FG7, personal communication, March 20, 2018).  

Challenges- where discussions need to be happening 

While these resources were important, there were also a number of challenges which 

have prevented TFS from going ahead and making the investment themselves. These 

are where city-wide conversations need to be happening to reduce this pressure on 

TFS. The main challenge in meeting these resource needs is the funding. Many of 

these resources are not one-time purchases and would require annual inputs 

necessitating overall budgetary increases. Getting any budgetary increase is 

challenging and is even more challenging for TFS because they operate with a large 

budget already and the public assumes that they can work with what they have (FG2, 

personal communication, March 20, 2018). What they neglect to see is that 92% of their 

half billion-dollar budget currently goes to salaries and benefits for staff so TFS does not 

have a lot to work with in the way of discretionary funds (TFS, 2018b, p.43). The second 

challenge TFS is forced to deal with is timing. To increase any of the resources 

mentioned above from staff to stations would require great inputs of time in hiring, 

training, or construction before any results would be seen. As the effects of vertical 

growth are happening now, establishing the timeline for when new staff need to start 

being hired and trained, or new stations built needs to be happening now before the 

problem becomes larger for TFS at current resource levels.  
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The first step to addressing the issue of vertical growth is to make sure that everyone 

has the right tools at hand. For Fire Services, this includes many resources that would 

help mitigate the issue (i.e., to prevent them from happening in the first place and by 

being better prepared to handle it). Recognizing that traffic congestion is a major 

concern and issue in response times, it would be useful to find ways to reduce the size 

of trucks, and increase the amount of stations, but there are many costs associated with 

it. Investing resources in educational and prevention material would prove the most 

effective as it works at preventing the need for a truck to leave the station in the first 

place. While the conversations for new resources will have to start internally at TFS to 

decide numbers and timelines, they will still need to work closely with City Council and 

Corporate Finance to help them understand the challenges they face and how these 

resources can help. That is what makes the next conversation so important. Effectively 

communicating the issues facing Fire Services with different divisions and the City as a 

whole will help make the argument for new resources that much stronger.  

6.2.2 Communication 
Communication was noted in every interview as a very important change that needed to 

happen. However, participants noted that there are many City decisions that affect TFS 

which they are currently not included in (TFS2, personal communication, March 12, 

2018; TFS4 personal communication, February 22, 2018). Effective and timely 

communication is vital to TFS being proactive in handling situations before they are 

issues. The importance of proactivity is seen in fire prevention and education which 

works with the public to prevent the incident from happening in the first place. When the 

communication is not done before, TFS is often left in a difficult situation because the 

plans have all been made and TFS becomes the only group holding back a 
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development or a project because of their identified concerns around fire safety (FG2, 

personal communication, March 20, 2018). It is important to start this communication 

early on because it can otherwise become an expensive taxpayer problem if TFS has to 

adjust or requires the other divisions to change projects after months of work which 

could have been prevented with one discussion in the conception phase of the project 

(FG2, personal communication, March 20, 2018). This communication must work in 

both directions. TFS needs to be able to communicate the issues being faced and the 

support that they need while other divisions must be open with projects and plans or 

major city changes that are happening so TFS can prepare. One focus group participant 

noted that "while Fire Services has specific responsibilities, obligations and authorities 

under the Fire Protection and Prevention Act, the delivery of fire protection services in a 

city this size is a partnership" (FG2, personal communication, March 20, 2018). 

Everyone needs to be working together to maintain a level of adequate fire safety 

across the city, and communication is an important part of that.  

Levels of Communication 

Effective communication needs to occur with all groups in the city and across the 

Province in order to have an impact at reducing the issues facing Toronto Fire Services. 

There are different conversations that must happen at different levels. These three 

levels include the public, the municipality including councillors and divisions, and at the 

Provincial level.  

Public 
This is the first conversation that needs to be happening because it has the greatest 

chance of reducing risk (FG2, personal communication, March 20, 2018). The 

conversation with residents is to help them understand the role that they play in keeping 
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themselves and their neighbours’ safe, and the unique risk of high-rise buildings. High-

rise buildings are not the same as single detached dwellings as they hold many more 

people and present response challenges for TFS. As such, TFS must work with the 

public to ensure that they know what to do in the event of a high-rise fire, and how to 

behave, as well as how to prevent fires from occurring in the first place (TFS3; personal 

communication, February 22, 2018). This communication through education is key to 

reducing the risk of fire, which in turn reduces the need for services and calls (TFS3, 

personal communication, February 22, 2018). One participant noted that communication 

with the public is the most important because it only takes one person to make an 

otherwise completely safe building into a problem (TFS5, personal communication, 

February 27, 2018). The importance of this communication was also echoed by 

interviews with other divisions who recognized the role that residents in high-rises play 

in their own safety (COT2, personal communication, February 20, 2018). The public 

must understand how high-rises are different and how to act in the face of a high-rise 

emergency.  

Municipal 

There are two levels of conversations within The City of Toronto that need to be 

happening. The message for both however is mostly the same: what challenges TFS is 

facing, and how can Division or Councillor X help. With city councillors, the importance 

of enhancing understanding was emphasized by focus group participants. Currently, 

TFS struggles to get City Council to understand and see the issues they are facing and 

how it is related to the high-rises (FG2, personal communication, March 20, 2018). 

Councillors are often present during the inception of new projects and so need to 

understand how a project will impact Fire Services and be a voice for the Division at 
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tables they are not a part of. It would be ideal for City Councillors to have a fire lens 

when creating these projects and supporting new developments to ensure that fire 

safety is accounted for.  

Secondly, it was noted that other Divisions, especially those involved in transportation 

or city structure related actions will be an important change to help TFS. These 

conversations need to start at the General Manager and the Deputy City Manager level 

and work their way down to the individuals following through on the actions and building 

the plans and projects (FG3, personal communication, March 20, 2018). This level of 

communication has gotten better in recent years, but there are still areas where they are 

not included and the discussions are forced (FG5, personal communication, March 20, 

2018; FG3, personal communication, March 20, 2018). Building and maintaining these 

relationships is important not only so that TFS is kept aware of what is happening on a 

city scale, but also so that these Divisions start to include a fire lens on their work and 

see the importance of these considerations for themselves (TFS5, personal 

communication, February 27, 2018; FG3, personal communication, March 20, 2018). 

Many divisions do not see the issues that are posed by high-rise buildings, especially 

because the buildings themselves are not the problem, so the Divisions approving them 

may not understand that the problems are indirectly related. This is also why having 

TFS included through Site Plan approvals is not enough, as it is only one pixel of a 

larger picture of the city.  

Province 

Finally, discussions need to be occurring at the Provincial level. Toronto, and all cities in 

Ontario fall under Ontario Building Code and Ontario Fire Code legislation. Because 

they are provincial legislations, TFS is not able to make changes on its own based on its 
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custom needs or new discoveries. The focus group recognized that having the province 

understand the challenges may help ensure that provincial decisions are not counter to 

the efforts of TFS and other Fire Services across the Province (FG2, personal 

communication, March 20, 2018). The absence of municipal codes puts Toronto in a 

unique position as all three of the case study cities had authority over the fire code at 

the very least, and the building code in two instances allowing them to make the specific 

change needed for their city as they required it, not having to request changes. While 

there were no major gaps recognized by TFS personnel with the Fire Code or Building 

Code currently, it does not mean it will not happen and so ensuring that there is a strong 

relationship with the Province, and an understanding of the issues posed by vertical 

growth to Fire Services will be beneficial as TFS discovers more about how vertical 

growth impacts them and is able to go to the Province to discuss solutions in legislation 

(TFS3, personal communication, February 22, 2018).  

Challenges 

While starting conversations seems like an easy enough task, and TFS has had 

success in some areas, there are still challenges that they have had to contend with 

over the years. While they have worked to be included in discussions, there are still 

tables that they are not at from the beginning of the project and instead are brought in 

during approval phase, or after it is implemented (TFS5, personal communication, 

February 27, 2018; FG2, personal communication, March 20, 2018). This late inclusion 

can cause issues for TFS as Divisions make assumptions without talking with them. An 

example of this is the bike lanes on Adelaide Street in front of Station 332. The lanes 

were introduced with great intentions, to create safer streets for all citizens, however 

they also narrowed traffic lanes, making it difficult for the fire apparatus to get in and out 
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of the station. Divisions involved have suggested to TFS that they start using the back 

set of doors on the hall as a solution (FG4, personal communication, March 20, 2018). 

But this assumption that turning the trucks around is an easy fix does not consider that 

the exhaust systems in the station would need to be switched costing hundreds of 

thousands of dollars, or that TFS has not run their analytics for response times with a 

different entrance (FG2, personal communication, March 20, 2018). Focus group 

participants underlined that for communication to be effective at any level it should be 

happening before not after project is in full swing (FG2, personal communication, March 

20, 2018; FG3, personal communication, March 20, 2018). As a result of this, 

communication often moves slowly, and disjointedly between divisions with no official 

process for inclusion for TFS at the division level, meaning that in many cases, it is up 

to TFS to know what conversations they should be a part of and to make the 

connections to become a part of them. 

Communicating with the public is also not as simple as creating new education 

campaigns or materials to hand out to high-rise building owners. One of the main issues 

that TFS faces is that the message for high-rise buildings to stay in place is different 

from what residents grew up with if they lived in single detached dwelling. The task in 

front of TFS is to change the mindset of society for how to react to fires. This will require 

an extensive education program especially as the new generation starts moving into 

condominiums from their single detached parents houses in the suburbs. A secondary 

challenge with the public is who to talk to within these high-rise units. Many are rented 

as investment properties and so the owner is not occupying the building and cannot be 

the point of contact for this education (FG8, personal communication, March 20, 2018). 
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With people moving through the building quickly, it becomes harder for Public Education 

to be sure if everyone in a building knows what to do. 

All three of these conversations and even opening the lines of communication with 

these groups will further benefit TFS by ensuring that they are aware of the challenges 

TFS are facing and what can be done to fix them. Many of these conversations will not 

be easy, but that does not mean they are not necessary to making a difference.  

6.2.3 System Changes 
The final area of changes is at a higher level than one division, or resident. This is the 

need for a system change in the understanding of how society looks at high-rise 

buildings and how to incorporate a fire lens in everyday life. The issues facing TFS as a 

result of the vertical growth in the city are not something that TFS should have to handle 

on their own. It must be a group effort, whether that is with the public, other divisions or 

the province. One focus group participant noted that vertical growth and its impact 

“needs to be embedded in the system everywhere” (FG6, personal communication, 

March 20, 2018). This is a problem that requires a holistic approach both in the sense of 

the variety of people and divisions included, and also the scale of the city used. The 

holistic aspect of this was highlighted by multiple participants for being the most 

effective way to get a widespread result (FG3, personal communication, March 20, 

2018; FG2, personal communication, March 20, 2018). In order for TFS to effectively 

mitigate the barriers discussed previously, they need to see what is happening on a 

larger scale, not on the site plan by site plan view they have now. This includes new 

high-rise construction, associated infrastructure construction, filming shut downs, and 

Toronto Transit Commission (TTC) construction to name a few. Getting all divisions to 

understand that they alone are not the problem but that it is when all the different 
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projects combine alongside the growth that has occurred in Toronto, problems emerge 

that TFS has to be able to deal with. This system change is the end result of the 

improvements in communication but emphasizes that until all levels of communication 

are achieved it will not be fully effective for TFS because it is that holistic approach that 

is needed. Improving communication with one group is great, but if it is not happening at 

all with other divisions, then the problems will continue.  

This system change will not come easily; the City was noted for being fragmented, with 

divisions operating in silos, where they do not always speak to each other about 

projects, something highlighted as a major communication challenge (FG3, personal 

communication, March 20 2018; TFS5, personal communication, February 27, 2018). 

As mentioned previously, TFS is not at all the tables for items that will impact them. One 

of the largest examples of this is their absence from long-range planning documents 

including the Official Plan. All three case study cities include their respective Fire 

Services within their planning document making TFS’ absence an abnormality. This 

inclusion should be a goal moving forward and will create space for the conversations 

around resources and communication as a whole because with more awareness at 

tables TFS will be able to get the funding, assistance, and consideration they need.  

 While it may take a while, this system-wide change within Toronto will create a safer 

and more aware city when completed. Having a community that understands the unique 

position of high-rise buildings and how growth impacts Fire Services in different ways is 

important to how TFS is able to operate. If a resident in a high-rise knows that it takes a 

few extra minutes for Fire Services to arrive, they will know to behave accordingly, and 

if other divisions know to bring Toronto Fire Services in projects early, then the project 
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may not experience unexpected costs, and TFS will be able to work proactively to deal 

with the growth so to maintain their service levels and response times.  

6.4 Planning’s Role 
As planners, there are many actions that can be taken right now to help with this 

planning process and mitigate the impacts of vertical growth for Fire Services. As the 

ones approving buildings and planning for growth, it is important that the costs of that 

growth are considered with regards to Fire Services now that the impacts it has for them 

are clearer. These are a mixture of individual as well as department-wide initiatives that 

can be taken to ensure planners are contributing to the solution and not the problem. 

They have been ordered from organization-wide to individual action.  

Fire Services as essential infrastructure 

In the same way that hydro, sewage, and water are considered during planning, so 

should Fire Services. Fire Services is often only considered with regards to features like 

sprinklers, emergency exits and access routes as per the Ontario Building Code. When 

analyses are done to see whether or not a new development will put too much strain on 

the existing sewage system or if servicing needs to be upgraded before a development 

is built, the same analysis should also be done with regards to Fire Services. This 

includes how Fire Services will get to the building, the approximate response time 

during traffic, and whether there needs to be an additional fire station to properly service 

the community. These are all important questions to consider before approving a new 

development, or a new high-rise community. It is an opportunity to engage with TFS 

who will be able to run those analytics and provide their expertise beyond the site-

specific requirements.  
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Ensure inclusion in long range planning documents 

One of the most important recommendations is to include Fire Services in long range 

planning documents. Currently TFS is not mentioned in the Official Plan at all, even 

though it is an essential service for the city’s functioning. The official plan is a document 

that directs action and having a spot at the table will allow TFS to help ensure that 

actions are working with safety in mind and can help move forward initiatives to ensure 

a safer city. An example of why this is important is with the new Centres and Avenues in 

the current Official Plan (2015). They are noted by multiple fire service personnel as 

being the areas that are posing problems because the fire stations are not distributed 

the same way as downtown, but the growth and density of these areas is now similar to 

downtown (TFS1, personal communication, February 6, 2018; FG2, personal 

communication, March 20, 2018). Fire Services will be there as Toronto grows and 

including them in long range planning ensures that they have the time to be proactive 

before the city grows further. This inclusion would create a more holistic vision for the 

city, which encompasses all aspects of a person’s life including safety. This level of 

inclusion is also present all three of the case study cities in varying capacities from 

stakeholder (New York City) to referencing specific considerations for Fire Services with 

their promoted growth (Hong Kong).  

Interdivisional Team 

Beyond inclusion in long range documents, creating an interdivisional team to look at 

the day-to-day large-scale projects would also be an effective way to include Fire 

Services. A team that is made up of all the big players when it comes to Toronto’s city 

structure would be able to holistically look at Toronto as it grows in real time and make 

adjustments within their respective divisions. It would also provide new opportunities for 
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collaboration and for problems to be brought forward for constructive solutions that work 

for all parties. This type of team has been successful in Vancouver where the 

Vancouver Fire and Rescue Services has found this divisional integration paramount to 

their ability to stay on top of growth within the city and the changes that are occurring 

(VF&RS, 2011, p.7). Additionally, while NYC does not have a specific team, they have 

created a coordinated building inspection database that enhances collaboration 

between divisions by compiling data on different inspections so other divisions know the 

whole story on a building (FDNY, 2011, p.8). As a Planner, this may include ensuring 

that large scale projects have representatives from a diversity of divisions or forming a 

formal team that looks at projects during different phases before formal implementation.  

Development amendment process 

Based on discussions with Fire Services personnel, if a project is amended after Fire 

Services has done its site plan approval it does not go back to Fire Services to ensure 

that there are not new problems because of the changes (FG3, personal 

communication, March 20 2018). Including Fire Services in this process again, prevents 

surprises when Fire Services arrives at a development. While it may delay the projects 

final approval, there are potentially far worse consequences if is not done. New York 

City has implemented something similar to ensure inclusion, as all development 

amendments to height or zoning require a report from both the Buildings Department 

and the Fire Department to ensure that their standards are met before it gets final 

approval (NYC, 2017, p.3144).  

Fire Lens 

A fire lens involves viewing the world a little differently. Having a fire lens means looking 

at a project and seeing its planning potential, but also taking the time to consider how 
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the project will impact fire safety. This includes anything from new high-rise buildings 

and how the population will empty out into the transportation network, to new 

transportation projects like bike lanes or complete streets. The idea can be modeled off 

the existing Equity Lens at the City of Toronto required for most projects and reports to 

council. Having that consideration will facilitate conversation if questions emerge like 

‘would Fire Services be able to get through here when the garbage is out’ or ‘should this 

access road be made larger to facilitate snow piles’. These can then be asked of Fire 

Services so hypothetical problems can be prevented from becoming real ones.  

6.5 Conclusions 
All of these conversations around changes to help TFS manage the indirect impacts of 

vertical growth are not simple solutions. They will not be achieved overnight, but need to 

be started, so that the process of change can start to happen. They are also all 

interrelated. Resources are an internal change that has the potential to ensure that TFS 

is well equipped to handle the growth that already exists and the growth that is yet to 

come, however it will not be possible without communication with planning divisions to 

identify possible developments for storefront stations, or with city councillors to increase 

the budget of TFS. 

There are ways that these conversations can start, and other divisions can get involved. 

Planners have a role to play in mitigating the impacts of the city’s inevitable growth on 

Fire Services. It is important to be part of the solution, not the problem. There are many 

opportunities at both small and large scales to include and ensure inclusion of Fire 

Services in the everyday work of a planner. All of the aforementioned considerations for 

planners are examples of how to enhance communication between divisions and 
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promote a system change to how Fire Services is viewed at a city scale. There is 

nothing to lose from a project considering the safety of users, and everything to gain.  

TFS staff put their lives on the line every day to ensure the safety of Torontonians and 

so ensuring that they are able to do their job as efficiently as possible should be a 

priority for all Torontonians. There is also the strong potential for savings in taxpayer’s 

dollars, as early conversations can prevent reactive situations for both TFS and other 

divisions. It would prevent projects from being delayed to account for the needs of TFS, 

because they would have been considered from the start, and would prevent TFS from 

having to change internal functioning, like changing a station’s layout in reaction to a 

project done without communication. Finally, there are many opportunities that could be 

taken advantage of with TFS’ inclusion, the most lucrative being storefront stations. If 

TFS is brought in early on in the development stage then there is the potential to 

negotiate the construction of a fire station within the development, saving the City from 

having to purchase land, and then build the station themselves (FG2, personal 

communication, March 20, 2018). The benefits of working together outweigh the costs 

and the outcome of these conversations could be the difference between life and death. 
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7. Conclusions 
The intent of this report was three-fold: discover how service delivery in Toronto Fire 

Services (TFS) has been impacted by vertical growth in Toronto, discern whether there 

was a service discrepancy between single detached housing and high-rise buildings 

(the vertical element), and identify ways that urban planners can mitigate the impact of 

vertical growth.  

Through interviews it was made clear that the impact to TFS from Vertical Growth has 

been a result of the indirect effects of constructing tall buildings not necessarily the 

structures themselves. These included the large number of people who occupy the 

buildings and subsequently the streets of Toronto, and the push for multimodal streets 

to promote active and alternative transportation. These have both narrowed Toronto’s 

streets by adding bike lanes and light rapid transit lines, or increasing the overall traffic. 

While these impacts may seem resolvable, there has also been a noted lack of inclusion 

for TFS at the tables where decisions for new buildings and streetscape changes are 

made. While these conversations are starting to happen, it may be a while until all 

divisions at the City of Toronto have a ’fire lens’ on their projects, or bring TFS into all of 

the conversations they need to be included in. To start to correct these issues there are 

three areas of change that need to be happening. These include: the resource 

allocation to TFS to ensure proper service delivery for high-rise emergencies, how the 

impact is communicated to the Public, other City Divisions, and Province and, changing 

how society views high-rises and the problems they pose to emergency services.  

Through the manipulation and analysis of GIS data a clearer picture of the extent of this 

issue became evident. Of primary note is that there is a difference in service times for 

low density, or single detached dwellings and high-rise buildings as shown through the 
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difference in service areas for TFS Fire Stations when the vertical element is included 

(four minute vs. two minute service areas). These service areas show that Toronto has 

strong coverage by way of a denser station distribution where higher density was 

accounted for in the downtown but with recent growth outside of the downtown, the 

high-rises that fall in the City’s West, North and East ends are not as covered. This can 

result in longer wait times for Fire Services when firefighters have to travel vertically on 

in addition to travelling through the increasingly congested street network.  

Finally, a series of case studies provided further insight into how other cities have 

managed their own vertical growth and fire service provision. Some have created a 

denser fire station distribution while others work with a larger firefighter force. 

Importantly, all have strong communication ties with other divisions within their City 

such as Planning and Building to incorporate Fire Services in every aspect of the City’s 

growth as evident through their inclusion in major fire documents. These case studies 

provided considerations that Fire Services and the City of Toronto may want to consider 

as growth continues in the city.  

It is obvious from this research that there is an impact to service delivery that can be 

traced back to how the city landscape has changed to embrace the vertical growth that 

has become prevalent. The research also reveals that continued densification must be 

paired with strong considerations for how any new growth will be serviced that takes 

into account the changes that have resulted from the growth. As the City of Toronto 

continues to change, it is important that those shaping the city understand how these 

changes negatively impact certain services and what can be done to mitigate it.  
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There are many things that Urban Planners can incorporate into their everyday practice 

to consider Fire Services regardless of the city they work in: 

 Treat Fire Services as an essential infrastructure during the planning and 

development approval process to ensure the system is not strained; 

 Ensure inclusion of Fire Services in in long range planning documents to ensure 

that their voice is heard and that they can proactively address challenges; 

 Create an Interdivisional Team to ensure that large projects are discussed and 

planned for in a holistic fashion that takes into account all community needs; 

 Ensure the city’s development amendment process considers Fire Services 

again when changes are made to a development plan; 

 Finally, the incorporation of a Fire Lens into your everyday work will ensure that 

the service is given thought even if they are not directly involved at the time. 

The impact that vertical growth has, and will have on the emergency services of a city is 

still a relatively new topic and there are many areas where further research could be 

completed. Examining how this impact is spread geographically around the city at a 

closer scale, potentially just in the downtown, or the City’s new growth areas would 

provide a better understanding of how the vertical element differs from general growth in 

the city. Additionally, to corroborate this research further and make it applicable to all 

emergency services, analysis into the impacts for Paramedic Services and Police may 

provide further insight to ensure solutions are inclusive of all emergency services.  

Finding ways to address these issues will not just benefit Fire Services. If a 105-foot 

aerial apparatus can move through the city with more ease, than a 22-foot ambulance 

can navigate the streets as well. Additionally, other essential services in the city also 

face some of the issues that Fire Services do, like garbage trucks as they are similarly 

cumbersome to maneuver. If the barriers impacting Fire Services are mitigated, it will 

benefit other City Divisions, helping Toronto function more efficiently and effectively.  
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Appendix B: GIS Data Preparation Description 
 
To properly analyze the data, it needed to be prepared and cleaned to remove errors 

and ensure that program processes could be completed. This included creating the 

correct linkages and joins so that the data was usable, and errors were removed. The 

following section explains the steps necessary to complete this based on the dataset in 

question. The only data layer that did not require any changes prior to use was the fire 

station location point file obtained from City of Toronto Open Data.  

Common data changes 

Prior to adding any data to the map, it was examined to ensure that it contained the 

correct attributes for the intended analysis. This was then recorded to ensure that if 

needed, the respective attributes could be found. For instance, Elevation_Z from the 3D 

massing dataset provided the elevation of all buildings this meant that the other 

elevation attributes in the table could be ignored because they provided information that 

was not required for this analysis.  

Additionally, all data was transformed into a common Geographic Coordinate System; 

World Geodetic System 1984 (WGS_1984). This is a standard system for globally 

positioning data. It was essential to ensure that all the inputted data was in the same 

coordinate system so that the data was accurately located in the base map and in 

relation to other layers on the map.  

Layer specific edits 

Population Density 

To create the Population Density layer two pieces of data were required. First was a 

table from Statistics Canada that contained all the dissemination areas in Toronto with 

the population density (population per square km) from the 2016 census. The second 

piece of data was a digital boundary map from the 2016 census at the dissemination 

area level. This base map provided a basic layer for all data to be placed upon and 

created a recognizable area for map presentation. The population density data set was 

joined to the base map using their common attribute: the dissemination area 

identification code. Once joined, the layer symbology had to be manipulated to display 

the population density in a gradated colour scheme. The divisions for different levels of 

population density were chosen based on the natural breaks in the data. 

Existing high-rise buildings 

The original file, a 3D massing of all buildings in Toronto was available through City of 

Toronto Open Data. The file originally placed all buildings in Toronto as a polygon so 

that they could be used to create 3D models of the city. The first step in sorting this data 

was to isolate the buildings that were at the desired height. This entailed sorting the 

data by Elevation_Z which was the identified as the building height and selecting all that 

were more than 30 metres tall. These features were then isolated and saved as a 
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separate layer labeled Building_Heights. This created a new layer in the map that only 

had polygons more than 30 metres tall.  

The next step to clean this data was to turn the polygons into point files. The display of 

the original file as polygons was not visually appealing and limited their visibility when 

the map was shown to its full extent. Therefore, the data features were transformed into 

points. To do this, a data management process was required whereby the centroid of 

each polygon was identified by running a geometry program. This identified the centre 

of the polygon using X and Y coordinates in the WGS_1984 coordinate system. Once 

the points were displayed, they were saved as a separate layer called 

Building_height_points. This is the final point file that was used for analysis.  

Proposed developments 

The creation of the proposed development points involved several steps. This is the 

only file that required manual data entry. The origin of the data was from Skyscraper 

Source Media (2017). This website consists of a database of all high-rise buildings (over 

35 metres) in the City of Toronto. The high-rise buildings are divided into existing, 

proposed, cancelled, and under construction. For this process of this research the 

proposed developments were chosen as they represented the potential growth for 

Toronto in the next ten years.  

The first step in this data preparation was to identify how the data would be linked to 

existing layers. The original intention was to properly geocode the data using an 

address locator. However, the road map that was initially found was missing key 

attributes that would allow an accurate address locator to be created. Therefore, a table 

of addresses was created to connect to a large address point file created by the City of 

Toronto Open Data department. This point file contained over 50,000 unique addresses. 

The proposed high-rise developments table consisted of columns outlining the address, 

city, province and elevation in metres for each proposed building. In total, 422 points 

were documented in this table. Most of these developments were identified with an 

address in the Skyscraper Source Media (2017) database, however some were only 

identified using intersections, or the name of the development. To gather the addresses 

of these developments, the researcher searched the development online to find the 

website and from there an address for the development. If this did not return any results 

a visual comparison using Google Earth and the placement of the development based 

on the Skyscraper Source Media map was done. Google Earth street view returned an 

address based on the point that could be used as either the exact or a close 

approximation for the address.  

Once the table was complete an initial examination was done to ensure that there were 

no errors (misspelt addresses or duplicates). The table was then added to the map 

feature and joined to the address locator based on the common attribute; the combined 

address. They were joined such that only the matching features were kept. On the initial 

join, 244 of the 422 addresses were matched. The researcher went between the two 

tables to identify which ones were not found in the book and identified a series of errors 
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that were made including combining some street name (Lakeshore vs. Lake shore) and 

misspelling suffixes. When these fixes were made, the program was run again and 

more joins were made. There were some addresses that could not be found in the map 

address locator database at all. In these instances, the address locator database was 

examined for the closest address to the development and if it was within ten addresses, 

it was used instead to represent the location. This was a knowing error taken because 

the data would never be displayed at a level that anything other than the general area 

and therefore as long as it was within the same block it was deemed acceptable. When 

the editing corrections were made the table was rejoined to the file and 262 unique 

addresses were identified (149 duplicates from subdivision of lots). In all, there were 

only ten developments that were not able to be geolocated based on an absence of 

adequate alternatives. Once the joins were finalized, the data was exported as its own 

point layer, proposed_development to be visualized in the final series of maps. 

Service Network 

To run an analysis program of the service area of the fire stations in Toronto, a network 

through which the program could be run was required. These service areas are created 

by telling the program what point the service starts from and then how far you want the 

service to run. This can be done in time or in distance. To create the network, a route 

dataset was needed. This file contained attributes that identified not only the road 

names, but also the length of the segment, how long it takes to move along the 

segment, and the hierarchy of roads and elevation which is important for the program to 

understand so that it doesn’t let the fictitious car turn off a bridge onto the road below. 

This data file came from CanMap Route Logistics. To create a network, a geodatabase 

was created which stores several feature datasets including the roads, base map, fire 

station locations, proposed developments and existing high-rises. Then a network 

analysis was added to the geodatabase that was based upon the road layer. This 

network sets up future analysis by specifying what types of procedures it can run. For 

this research, distance and driving time were the two procedures the network was set 

up for. These were specified with attributes from the roads layer that had the road 

length and travel time allowing services areas to be created.  
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Appendix C: Program Operations in ArcMap  
 

(1) Select by Features: Building Heights 

1. Add 3D massing 

2. Open attribute table 

3. Select by attribute 

a. Elevation_z >=30 

4. Create new feature class 

a. Right click layer in Table of contents 

b. Selection 

i. Create layer from selected features 

ii. Name: Buildings 

5. In newly created layer 

a. Right click > data> export data> add new layer to map 

i. Name: Building_heights 

6. Delete original file (3D massing) and first layer created 

(2) Converting polygons to points: Building heights 

1. Open attribute table of building_heights polygon file. 

2. In toolbox 

a. Data management tools> features> add geometry attributes 

3. In dialog box 

a. Input feature= polygon layer 

b. Properties= centroid_inside 

4. This creates two new fields in the attribute table (Inside_X and Inside_Y) 

5. Height light these columns 

6. In attribute table >table options> Export> centroidpointstable 

7. Open new table 

8. Right click layer> display XY data 

9. Dialog box> x field= inside_X, y field= Inside_Y 

10. This adds centroid points to all polygons 

11. Go to layer 

12. Right click > data> export> centroid_of_all_polygons 

13. Delete table based and keep centroid of all polygons point layer 

14. Turn off building_heights 

15. Rename point layer (Centroid_of_all_polygons) as: Building_height_points 

(3) Creating a network 

1. Open catalog 

2. Copy default.gdb into your saving folder 

3. Right click new .gdb> new> feature dataset 

a. Name= network analysis 

4. Right click on new data set 

a. Import> feature class_single 
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b. Put all necessary layers (roads, fire stations, building heights, population 

density base map) 

5. Right click dataset> new> network dataset 

a. Select Roads layer (next) 

b. Yes (next) 

c. Default (next) 

d. Don’t put data for elevation (next) 

e. Add what we will be looking for 

i. Distance: cost> metres> double 

ii. Driving time: cost> minute> double 

f. Evaluators 

i. Driving time: type> field, value> TRVLTIM_E (from road layer table) 

ii. Distance: Type> field, value> RDLEN_M_E 

6. Travel mode 

a. Driving> automobile 

b. Impedance: length 

c. Time: driving time 

d. Distance: length (m) 

7. Driving direction: Yes 

a. Length= distance 

b. Time attribute= drive time 

8. Finish 

9. This should create two files in the geodatabase under network_analysis dataset 

a. Network_dataset 

b. Network_analysis_ND_junctions 

(4) Creating a Service Area 

1. With the network data set created, right click toolbar and turn on Network 

Analyst. 

2. Click New Service Area 

a. A bar on the left will open with a series of classes that will all be listed as 

zero.  

b. Click facilities and load locations to add the fire station locations 

c. No other specifications 

i. These will be the points from which the service area is created.  

3. Right click service area: Properties 

a. Polygon generation-> overlap type: disks 

b. Analysis settings: 

i.  impedance: minutes (time) 

ii. Default break (what is being calculated): 4 minutes or two minutes 

iii. Direction: away from facility 

iv.  Apply-Okay 

4. Network Analysis toolbar- Solve  

5. Service areas (buffers) appear around all specified facilities 
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Appendix D: Case Study Preliminary Analysis Table 
City Population 

size 
 Size of 
city (km2) 

Population 
Density per 
km2 

Number of 
skyscrapers 
(Emporis 
2017a) 

Position on 
top 100 list 
of 
skyscrapers 
(Emporis 
2017a) 

Number of 
high-rise 
buildings 
(over 20 m) 

Number of 
fire 
fighters 

Number of 
fire stations 

Average 
respons
e time 

Toronto 2,731,571 
(Statistics 
Canada, 
2017c) 

630 
(Statistics 
Canada, 
2017c) 

4,334.4 
(Statistics 
Canada, 
2017c) 

260  9  2,587 
(Emporis, 
2017c) 

2693 (TFS, 
2018b) 

83 (TFS, 
2018a) 

7:03 
(TFS, 
2018a) 

New York 
City 

8,537,673 
(United 
States 
Census, 
2016) 

789 
(United 
States 
Census, 
2016) 

7,047 (United 
States 
Census, 2016) 

739 2 6,345 
(Emporis, 
2017d) 

10,182 
(FDNY, 
2012) 

218 (FDNY, 
2012) 

4:53 
(FDNYC, 
2012) 

Hong 
Kong 

7,336,585 
(Governme
nt of Hong 
Kong, 
2017) 

1,104 
(Shelton, 
Karakiewic
z and 
Kvan 
2011) 

6,645 (Hong 
Kong, 2017) 

1301 1 7, 044 
(Emporis, 
2017e) 

9561 
(HKFSD, 
2003b) 

81 (HKFSD, 
2003a) 

6:00 
(ideal) 
(HKFSD,
2003b) 

Vancouver
, Canada 

631,486 
(Statistics 
Canada, 
2017b) 

115 
(Statistics 
Canada 
2017b) 

5,492.6 
(Crawford-
Hampel, 2017) 

56 64 694 
(Emporis, 
2017f) 

800 
(VF&RS, 
2017) 

22 (VF&RS, 
2017) 

7:00 
(O’Conn
or, 2012) 

Tokyo, 
Japan 

9, 273,000 
(Tokyo 
Metro, 
2015) 

2,188 
(Tokyo 
Metro, 
2015) 

6,158 (Tokyo 
Metro, 2015) 

490 3 2,858 
(Emporis, 
2017g)  

18000 
(Tokyo Fire 
Services, 
2017) 

206 (Tokyo 
Fire Services 
2017) 

unknown 

London 
England 

8,800,000 
(Trust for 
London, 
2017) 

1,572 
(Trust for 
London, 
2017) 

5,597 (Trust 
for London, 
2017) 

63 59 2,395 
(Emporis, 
2017h) 

5096 (LFB, 
2017) 

102 (LFB, 
2017) 

7:40 
(LFB 
2017) 
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