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Abstrac t 

This project aimed to produce the first map of the Canadian wildland-urban interface (WUI). We also 

extended the interface concept beyond the traditional “urban” structures of the wildland-urban interface to 

include industrial structures (e.g. oil and gas structures) or infrastructure values (e.g. roads, powerlines, 

railways); producing two additional national maps to reflect the interface areas of these potentially 

vulnerable industrial structures (i.e. the wildland-industrial interface) or infrastructure values (i.e. the 

wildland-infrastructure interface) with wildland fuels. The interface maps provide a baseline for future 

work but also have a variety of practical applications such as fire management planning and decision 

support, insurance, municipal planning, and fire mitigation.  
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Recent Canadian wildfire disasters such 

as Slave Lake (2011) and Fort McMurray 

(2016) are examples of the destructive 

power of wildfires to human structures. 

Fires that have the potential to cause this 

kind of destruction are referred to as 

“interface” fires (Figure 1).  

The wildland-urban interface (WUI) is 

where homes or other human structures 

meet with or intermingle amongst burnable 

wildland fuels. Canadian fire management 

agencies actively mitigate and suppress fire 

in these interface areas in order to protect 

human life and structural values.  

 
Figure 1 - Destruction of homes in Slave Lake, Alberta, Canada 

in 2011 due to an interface fire (photo credit: Mike 

Flannigan/University of Alberta). 

For effective fire management in the interface, we need information on what areas are at risk. 

In Canada, a national examination of risk was not available and represented a large gap in wildfire 

research. The WUI has been mapped and studied in other areas of the world, with many studies 

additionally quantifying interface fire risk (e.g. Radeloff et al. 2005; Theobald and Romme 2007; 

Vadrevu et al. 2010; Haas et al. 2013; Chuvieco et al. 2014; Thomas and Butry 2014; Fox et al. 2015; 

Radeloff et al. 2018). However, in Canada there is very limited information on this topic despite the 

potential for destructive impacts of wildfire on human structures.  

The objective of this project is to map the interface areas of Canada that are at risk to wildland fires. 

There are two main components to this project: 1) mapping interface areas and 2) quantitatively 

assessing the amount of fire risk in those interface areas.  

Part one of this project is complete (Johnston and Flannigan 2018); it resulted in the production of 
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 the first national map of the interface in Canada. This map includes the more traditional interface 

of wildland fuels with homes, commercial buildings, and public structures, forming the wildland-urban 

interface (WUI). We also extended the interface concept to industrial (e.g. oil and gas or mining 

structures) and infrastructure (e.g. roads, railways, powerlines) areas to provide a more comprehensive 

view of potential impacts to buildings and essential infrastructure.  

 

 

There are a wide variety of ways of defining and mapping interface areas (see Mell et al. 2010; Platt 

2010). This study selected a fuels-focused definition of the interface areas, using a buffer around each 

potentially vulnerable feature. A brief summary of the methods used to map the interface will be 

covered here, but for full methods see Johnston and Flannigan (2018).  

Mapping the interface areas required data on both structures/infrastructure and on wildland fuels 

(Fig. 2a). Structure/infrastructure locations were taken from the CanVec+ (Natural Resources Canada 

2015a) dataset, and each potentially vulnerable feature was included in calculations of the wildland-

urban interface, wildland-industrial interface, or infrastructure interface, depending on if they were 

primarily urban/community features, industrial features, or infrastructure.  

Relevant fuels data was extracted from the Land Cover circa 2000 (Natural Resources Canada 

2015b) dataset. The fuels were then classified according to their relative fire hazard they may impart 

to structures (similar to the methods of Theobald and Romme (2007)). A “high hazard” fuel would be 

something like a continuous conifer forest, which can have potentially extreme fire behaviour and 

could impart extreme fire risk to nearby structures. A “low hazard” fuel would be something like a 

sparsely vegetated shrubland, which has low potential for fire spread and would impart a much lower 

risk to nearby structures.  

To produce the actual interface areas, a buffer of vegetated areas was calculated around each 

potentially vulnerable structure. The size and shape of the buffer was dictated by the type and 

arrangement of surrounding fuels. A large buffer (and therefore a large interface area) would be 

produced with higher hazard fuels, and smaller buffers (small interface areas) where there is less fuel 

or lower hazard fuels. The maximum distance the buffer could extend was limited to 2400 m. Non-

fuel areas were removed from the buffered areas, resulting in the final interface areas (Fig. 2b). 

 
Figure 2 - Example maps showing a) the data inputs: the fuels (greens, browns) and values (black), and also water is 

shown in blue, and then image b) shows the wildland-urban interface (magenta), wildland-industrial interface (cyan), 

and infrastructure interface (navy). 

 

 

Nationally, these interface maps (Figure 3) show that Canada has 32.3 million ha of WUI (3.8% of 

total national land area), 10.5 million ha of wildland-industrial interface (1.2%), and 109.8 million ha 

of infrastructure interface (13.0%). This is a widespread issue affecting large areas of Canada.  
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Figure 3 - Canadian national interface maps, with a) showing all three interface “types” together, b) showing the 

wildland-urban interface (WUI), c) showing the wildland-industrial interface (WII), and d) showing the 

infrastructure interface. 

Overall, 60% of all cities, towns, settlements, and reservations across Canada were found to have a 

significant amount of WUI (defined as those with more than 500 ha of WUI within a 5 km radius). 

There have been many recent fires near or within the interface areas; 40% of recent fires would be 

considered an “interface fire”. For more information on the production and initial analysis of these 

maps, see Johnston and Flannigan (2018). 

 

 

Maps of the interface may imply that there is a fire risk, but a map of the interface alone is not a 

proxy for risk. Mapping the interface is the first step in assessing interface fire risk and provides the 

locations of where fire risk to interface areas may be possible (i.e. where wildland fuels and human 

structures intermix or meet). A multitude of additional factors need to be considered to fully quantify 

risk. Fire risk is inconsistently defined in wildfire literature, but the traditional natural hazards risk 

definition assesses fire risk as the conditional probability of an event occurring multiplied by the 

expected consequence when the event occurs (Finney 2005; Hardy 2005; Thompson et al. 2011; Haas 

et al. 2013; Miller and Ager 2013; Chuvieco et al. 2014). We can further refine the definition of fire 

risk to the function of likelihood, intensity, and effects (e.g. Thompson and Calkin 2011; Miller and 

Ager 2013). Assessment of these three risk components can use variety of potential approaches and 
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quickly develops into a complex paradigm with many elements, as visualized in the word cloud in 

Figure 4.  

 

Figure 4 - Word cloud of terms related to fire risk. 

The results of this project will be used for the second component of this project, i.e. quantifying fire 

risk within interface areas. In addition, we will investigate fire activity within these interface areas to 

characterize fire intensity, seasonality, and ignition sources. Additionally, these maps will be used to 

detect recent growth patterns in the interface and to model future interface areas.  

The interface maps are available for practical applications, and if used for the correct application 

and at the correct spatial scale, can be useful for a variety of applications, for example: fire insurance, 

municipal planning, fire suppression, values protection, fuel management, and forestry. 
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