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1.0 Community Wildfire Protection Planning  Background  

1.1 Communication and Education  

One of the key elements to developing FireSmart (Partners in Protection 2002) communities and 

neighbourhoods is cultivating an understanding of fire risk in the wildland urban interface. An 

effective communication st rategy should target elected officials (regional and local 

governments), structural and wildland fire personnel, appropriate District of Sook departments 

(planning, bylaw, and environment), the public and the private sector. The principles of 

effective communication include:  

¶ Developing clear and explicit objectives, or working toward clear understanding;  

¶ Involving all parties that have an interest in a transparent process; 

¶ Identifying and addressing specific interests of different groups;  

¶ Coordinating with a broad range of organizations and groups; 

¶ Not minimizing or exaggerating the level of risk;  

¶ Only making commitments that you can keep;  

¶ Planning carefully and evaluating your effort; and  

¶ Listening to the concerns of your target audience. 

To effectively minimize fire risk in the interface zone requires the coordination and cooperation 

of many levels of government including the Ministry of Forests Lands and Natural Resource 

Operations (MFLNRO) , the CRD, District of Sooke, local government departments, and other 

government agencies. However, if prevention programs are to be effective, fire risk reduction 

within interface areas of the study area must engage the local residents. This requires a 

commitment to well -planned education and communicat ion programs that are dedicated to 

interface fire risk reduction.  

There is generally a lack of understanding about interface fire and the simple steps that can be 

taken to minimize risk in communities. Typically, there is either apathy and/or an aversion to 

dealing with many of the issues highlighted in CWPPs. Public perception of fire risk is often 

underdeveloped due to public confidence and reliance on local and provincial fire rescue 

services. Two useful websites that provide links to wildfire education resources and basic fire 

information include San Diego Wildfires Education Project website 1 and the Office of the Fire 

                                                      

 

1 http://interwork.sdsu.edu/fire/index.htm  
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Commissioner website 2. Figure 1 shows a screen capture from the District of North 

5ÈÕÊÖÜÝÌÙɀÚɯ×ÜÉÓÐÊɯwildfire education website as an example of a clear, navigable and 

informative public communication method.  

 

Figure 1. Example of municipal website providing fire education information 

(http://www.dnv.org/article.asp?a=3814&c=44 ). 

1.1.1 Target Audiences  

Historically, there has been limited understanding of wildland urban interface fire risks within 

many communities of British Columbia. However, the lessons learned from the 2003, 2009 and 

                                                      

 

2 http://www.pssg.gov.bc.ca/firecom/  

http://www.pssg.gov.bc.ca/firecom/
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2010 fire season have significantly increased local fire rescue service awareness and local, 

regional, and provincial organizations have upgraded fire suppression understanding and 

capability. Despite this, there is limited understanding among key community stakeholders and 

decision makers. Education and communication programs must target the broad spectrum of 

stakeholder groups within communities. The target audience should include, but not be limited 

to, the following groups:  

¶ Homeowners within areas that could be impacted by interface fire;  

¶ Local businesses; 

¶ District of Sooke council and staff; 

¶ CRD directors and staff; 

¶ Local utilities; and  

¶ Media. 

1.1.2 Pilot Projects  

Pilot projects that demonstrate and communicate the principles of FireSmart and its application 

to Community Wildfire Protection should be consid ered. The focus of these pilot projects 

should be to demonstrate appropriate building materials and construction techniques in 

combination with the FireSmart principles of vegetation management, and to showcase effective 

fuel management techniques. Several homes and businesses could be identified by the District 

of Sooke to serve a communication and education function that would allow residents to see the 

proper implementation of FireSmart principles. The fuel treatment pilot should focus on 

hazardous fuel types identified in the CWPP.  

These pilot projects are considered a high priority for the urban interface to provide information 

on different fire hazard reduction techniques and demonstrate appropriate fire risk reduction 

methods to the community includi ng District of Sooke staff, community leaders and the public. 

These demonstration areas will also provide sites for improved public understanding of the 

methods to mitigate fire risk that can be applied on individual properties.  

1.1.3 Website  

Websites are considered one of the best and most cost effective methods of communication 

available. Fire related information such as fire danger and fire restrictions, as well as fire risk 

assessment information should be included on any fire protection website. Pictures and text 

that outline demonstration/pilot projects can also be effective in demonstrating progress and 

success of fire risk reduction activities. During fire season it is particularly important that 

wildfire safety related information be posted so that it is easily accessible to the general public. 
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1.1.4 Media Contacts, Use and Coordination  

Media contact plays an essential role in improving public awareness about fire risk in the 

community. Interest in wildfire protection can be cultivated and encouraged to improve the 

transfer of information to the public by more frequent media contact.  

Key issues in dealing with the media include:  

¶ Assignment of a media spokesperson for the District of Sooke; 

¶ Providing regular information updates during the fire season regarding 

conditions and hazards; and 

¶ Providing news releases regarding the interface issues and risks facing the 

community.  

1.1.5 Other Methods  

Educational information and communication tools need to be stakeholder specific. To establish 

effective communication within target groups, spokespersons who can best establish 

communication ties and provide the educational information required should be selected. The 

following subsections outline potential communication methods for specific stakeholder 

groups. 

1.1.5.1 Homeowners 

¶ Conduct surveys and consult the public to ascertain current attitudes.  

¶ Designate spokespersons to communicate to this group and establish a rapport. 

¶ Establish community information meetings conducted by spokespersons.  

¶ Mail out informational material.  

¶ Provide Fir eSmart hazard assessment forms and information. 

¶ Provide signage at trailheads and other prominent locations.  

1.1.5.2 Government Ministries, District of Sooke Officials, Disaster Planning 
Services, Utilities 

¶ Develop material specific to the educational needs of the officials. 

¶ Present councils with information and encourage cooperative projects between 

municipalities.  

¶ Establish memoranda of understanding between agencies. 
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¶ Appoint a spokesperson to communicate to the groups and help foster inter -

agency communication. 

¶ Raise awareness of officials as to the views of the public regarding interface 

risks in their community.  

1.1.6 General Messages 

Education and communication messages should be simple yet comprehensive. The level of 

complexity and detail of the message should be specific to the target audience. A complex, 

wordy message with overly technical jargon will be less effective than a simple, straightforward 

message. A basic level of background information is required to enable a solid understanding of 

fire risk issues. Generally, messages should have at least the following three components: 

1. Background Information  

¶ Outline general issues facing interface communities. 

¶ Communicate specific conditions in the community that cause concern. 

¶ Provide examples of potential wildfire b ehavior in the community.  

¶ Provide examples of how wildfire has affected other communities . 

¶ Explain the effects that a wildfire could have upon the community.  

¶ Convey FireSmart principles.  

2. Current Implementation and Future Interface Planning  

¶ Provide information on the current planning situation.  

¶ Explain who is involved in interface planning.  

¶ Explain the objectives of interface wildfire planning.  

¶ Explain the limitation of firefighting crews and equipment in case of a wildfire.  

¶ Outline the emergency procedure during a wildfire.  

3. Responsibilities and Actions 

¶ Outline the responsibilities of each group in reducing wildfire hazards.  

¶ Explain the actions that each group may take to meet these responsibilities. 

1.2 Structure Protection  

1.2.1 FireSmart  

Another important co nsideration in protecting the wildland urban interface zone from fire is 

ensuring that homes can withstand an interface fire event. Often, it is a burning ember traveling 

some distance (spotting) and landing on vulnerable housing materials, rather than dir ect 

fire/flame (vegetation to house) contact, that ignites a structure. Alternatively, the convective or 

radiant heating produced by one structure may ignite an adjacent structure if it is within close 

proximity. Structure protection is focused on ensuring  that building materials and construction 

standards are appropriate to protect individual homes from interface fire. Materials and 

construction standards used in roofing, exterior siding, window and door glazing, eaves, vents, 
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openings, balconies, decks and porches are primary considerations in developing FireSmart 

neighbourhoods. Housing built using appropriate construction techniques and materials is less 

likely to be impacted by interface fires.  

While many communities established to date in BC were built  without significant consideration 

with regard to interface fire, there are still ways to reduce home vulnerability. Changes to 

roofing materials, siding, and decking can ultimately be achieved through long -term changes in 

bylaws and building codes.  

The FireSmart approach has been adopted by a wide range of governments and is a recognized 

template for reducing and managing fire risk in the wildland urban interface. The most 

important components of the FireSmart approach are the adoption of the hazard assessment 

systems for wildfire, site and structure hazard assessment, and the proposed solutions and 

mitigation outlined for vegetation management, structure protection, and infrastructure. Where 

fire risk is unacceptable, the FireSmart standard should, at a minimum, be applied to new 

subdivision developments and, wherever possible, the standard should be integrated into 

changes to, and new construction within, existing subdivisions and built up areas.  

1.2.1.1 Roofing Material 

Roofing material is one of the most importaÕÛɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÐÕÍÓÜÌÕÊÐÕÎɯÈɯÏÖÔÌɀÚɯÝÜÓÕÌÙÈÉÐÓÐÛàɯ

to fire. Roofing materials that can be ignited by burning embers increase the probability of fire 

related damage to a home during an interface fire event. 

In many communities there is no fire vulnerabil ity standard for roofing material. Homes are 

often constructed with unrated materials that are considered a major hazard during a large fire 

event. In addition to the vulnerability of roofing materials, adjacent vegetation may be in 

contact with roofs, or roof surfaces may be covered with litter fall and leaves from adjacent 

trees. This increases the hazard by increasing the ignitable surfaces and potentially enabling 

direct flame contact between vegetation and structures.  

1.2.1.2 Building Exterior - Siding Material 

Building exteriors constructed of wood are considered the second highest contributor to 

structural hazard after roofing material. Wood siding within the interface zone is vulnerable to 

direct flame or may ignite when sufficiently heated by nearby burnin g fuels. Winds caused by 

convection will transport burning embers, which may lodge against siding materials. Siding 

materials, such as wood shingles, boards, or vinyl are susceptible to fire. Brick, stucco, or heavy 

timber materials offer much better resis tance to fire.  
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1.2.1.3 Balconies and Decking 

Open balconies and decks increase fire vulnerability through their ability to trap rising heat, by 

permitting the entry of sparks and embers, and by enabling fire access to these areas. Closing 

these structures off limits ember access to these areas and reduces fire vulnerability. 

1.2.1.4 Combustible Materials 

Combustible materials stored within 10 m of residences are also considered a significant issue. 

Woodpiles or other flammable materials adjacent to the home provide fuel a nd ignitable 

surfaces for embers. Locating these fuels away from structures helps to reduce structural fire 

hazards.  

1.2.2 Planning and Bylaws  

There are two types of wildfire safety regulations most commonly u sed by local governments: 

Type 1 regulations that restrict the use of fire; and, Type 2 regulations that restrict building 

materials, require setbacks or restrict zoning. While most municipalities have bylaws for Type 1 

regulations, Type 2 regulations are not as common. However, these regulations are an 

important contributor to wildfire risk reduction. Several Type 2 policy options are generally 

available to local governments. These primarily include:  

¶ Voluntary fire risk reduction for landowners (building materials and 

landscaping) 

¶ Bylaws for building materials and subdivision design  

¶ Covenants requiring setbacks and vegetation spacing 

¶ Site assessments that determine the imposition of fire protection taxes 

¶ Education 

¶ Zoning in fire prone areas 

¶ Treatments on private and public land (com mercial thinning, non -commercial 

mechanical thinning, clear-cut commercial harvesting or prescribed burning)  

 

There are two prominent issues that may be corrected through the bylaw process. Unrated 

roofing materials contribute significantly to fire risk. I n the short term, a resolution to this issue 

is difficult given the significant cost to homeowners. However, over the long -term, altering 

building codes or bylaws to encourage a change in roofing materials when roof replacement of 

individual residences is required is generally a viable option.  

The second prominent issue relates to the creation of large setbacks between buildings and the 

forest. Where forest trees encroach onto balconies and building faces, the potential for structure 

ignition is greater and  may result in more houses being engaged by fire, thereby reducing 

firefighter ability to successfully extinguish both wildland and structural fires throughout a 

community. These two suggestions represent only a fraction of the changes that can be 
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considered and more can be identified on a community specific basis by completing a thorough 

review of current bylaws as they relate to fire risk.  

Local governments have an important role in managing community fire hazard and risk. 

Through the Local Government Act , Development Permit Areas authorize local governments to 

regulate development in sensitive or hazardous areas where special conditions exist.  

For example, Development Permit Areas can be designated for such purposes as: 

¶ Protection of the natural environm ent; 

¶ Protection from hazardous conditions;  

¶ Protection of provincial or municipal heritage sites;  

¶ Revitalization of designated commercial areas; or 

¶ Regulation of form and character of commercial, industrial and multi -family 

residential development.  

As a land use planning tool, the establishment of Development Permit Areas for interface fire 

hazards could protect new developments from wildfire in the urban interface. For the purpose 

of fire hazard and risk reduction a development permit may:  

¶ Include specific requirements related to building character, landscaping, 

setbacks, form and finish; and 

¶ Establish restrictions on type and placement of trees and other vegetation in 

proximity to the development.  

1.2.3 Sprinklers  

As part of the Firestorm 2003 Provincial Review, the provincial government responded to the 

interface fire issue by purchasing mobile sprinkler kits that can be deployed during interface 

fires. Given the value of the interface in many communities, it is appropriate to consider 

employing a sprinkler syste m in these areas. Training may be required to ensure appropriate 

deployment and use during an interface fire emergency.  

1.2.4 Joint Municipality  Cooperation  

Interagency cooperation on issues related to resource capacity, training, mutual aid, and 

equipment shari ng is common practice in BC. An expanded role for this relationship could 

include developing community based communication and education tools for use at a regional 

scale. Currently, many municipalities are developing in house standards and materials to 

improve public awareness. A more unified approach could improve efficiency, create consistent 

messages, and more broadly inform the public of interface fire issues and risk.  
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1.2.5 Structured FireSmart Assessments of High Risk Areas  

The WRMS provides a tool to identify specific areas of high risk within municipalities. The 

WRMS provides a sound scientific framework on which to complete more detailed local 

neighbourhood risk assessments. 

1.3 Emergency Response 

The availability and timing of emergency response personn el often dictates whether interface 

fire protection is successful. Well-planned strategies to deal with different and difficult interface 

fire scenarios are part of a comprehensive approach to addressing interface fire risk. In 

communities where the risk i s considered low, emergency response alone may be considered an 

adequate management response to protect the community. As risk increases so too should the 

level of emergency response. Emergency response alone may not be an adequate management 

strategy to develop depending on the level of risk.  

Unlike static emergencies (e.g. landslides), fires are dynamic and situations can change 

dramatically over short periods of time, potentially overwhelming resources. Therefore, it is 

important to consider a wide range  of issues including, but not limited to, evacuation strategies, 

access for emergency vehicles and equipment, management of utility hazards associated with 

hydroelectric and gas infrastructure, and the reliability and availability of key fire fighting 

infr astructure during a fire event.  

1.3.1 Access and Evacuation 

Portions of the Fire Protection Areas within the District of Sooke are isolated with only limited  

egress routes to and from the community. Most of these communities are  surrounded by forest 

making evacuation and access for emergency responders critical factors to plan in the event of a 

wildfire.  

Evacuation of residents and access for emergency personnel is an important consideration in 

any community. It is particularly important in neighbourhoods with l imited access and with 

forest fuels in close proximity to homes. While access is generally good in the community, there 

are many homes with no setback from the forest interface in the District of Sooke and defence of 

these homes during a large interface fire will be difficult. Given that a forest fire is a dynamic 

event, evacuation planning is considered of critical importance. Fire Departments must be 

prepared for evacuation of the sick, disabled, and the elderly when dealing with a wildland fire 

emergency. Evacuation can be further complicated by smoke and poor visibility, creating the 

necessity for traffic control. Where this is likely to be the case, establishing secondary or 

alternate evacuation routes is essential. 

In addition to the evacuation of resi dents, safety of fire fighting personnel is a major 

consideration. Where access in one-way in and out, there is the potential for resources to be 
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isolated or cut off. Defence of neighbourhoods with poor access is secondary to safety 

considerations.  

1.3.2 Fire Response 

Fire suppression efforts in municipalities are constrained by the ability of firefighters to 

successfully defend residences with: 

¶ Contiguous fuels between the forest and adjacent homes;  

¶ Steep slopes of greater than 35%; and  

¶ Human caused fuel accumulations and fuel tanks adjacent to homes.  

Close proximity of fuels to homes and vulnerable roofing material are the two most significant 

factors that reduce the ability of firefighters to defend residences. During ember showers, 

multiple fires can ignit e on vulnerable roofs within the wildland urban interface. Fuel 

continuity can provide a pathway for fire between the forest and homes. A lack of fuel breaks 

between houses and forest is likely to increase suppression resource requirements. While there 

wil l always be a limited ability to protect homes from extreme fire behaviour, or to modify fuels 

and topography, communities do have control over issues such as defensible space and home 

construction materials, and can make changes to reduce community vulnerability to fire.  

Residences and businesses on steep slopes are vulnerable to increased fire behaviour potential 

and should be the immediate focus of initial attack if there is a fire start within these areas. 

Flame length and rate of spread will increase on these slopes, resulting in suppression difficulty 

and increased safety issues for both wildland and structural firefighters.  

Another significant issue that could affect emergency response is the impact of smoke on critical 

infrastructure such as fire departments and hospitals. Heavy smoke from a large fire could force 

evacuation of these facilities depending on their location.  

In the event of forest fire, municipalities rely heavily on the MFLNRO  to action fires in the 

forests within the community. During  periods of high fire load throughout the province, 

resources of the MFLNRO  can be stretched thin. Often high fire activity is concentrated in the 

interior of the province and availability of aircraft and equipment can be limited on the coast. In 

steep heavily forested terrain, the most effective method of fire control is generally air tanker 

action or bucketing with water from a helicopter. Therefore, under extreme fire conditions it 

may be appropriate for some municipalities to retain a contract helicopte r on standby. This may 

ÚÜÉÚÛÈÕÛÐÈÓÓàɯÐÔ×ÙÖÝÌɯÛÏÌɯÊÖÔÔÜÕÐÛàɀÚɯ×ÙÖÉÈÉÐÓÐÛàɯÖÍɯÊÖÕÛÈÐÕÐÕÎɯÈɯÍÐÙÌɯËÜÙÐÕÎɯÛÏÌɯÔÖÚÛɯÚÌÝÌÙÌɯ

part of the fire season, and may provide the MFLNRO  with the time necessary to mobilize 

equipment and resources from other parts of the province. 
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1.3.3 Water Supply  

In an emergency response scenario, it is critical that a sufficient water supply be available. The 

Fire Underwriters Survey summarizes their recommendations regarding water works systems 

fire protection requirements, in 1999 Water Supply for Public Fire Protection, which can be 

accessed online at http://www.scm -rms.ca/TechnicalResourceLibrary_e.asp. Some key points 

from this document include the need for:  

¶ Duplication of s ystem parts in case of breakdowns during an emergency; 

¶ Adequate water storage facilities; 

¶ Well distributed hydrants, including hydrants at the ends of dead -end streets; and 

¶ Piping that is correctly installed and in good condition.  

Water works planning should always take worst -case-scenarios into consideration. The water 

system should be able to serve more than one major fire simultaneously, especially in larger 

urban centers. 

1.3.4 Training Needs  

The events of the 2003, 2009 and 2010 fire season increased municipal awareness with regard to 

necessary training and equipment improvements. The division between local fire 

departments/rescue services and the MFLNRO  Protection Branch has narrowed through 

improved training and communication. Training is fundamental to  managing interface fire risk. 

Crossover abilities between provincial wildland fire and municipal structural fire personnel will 

enhance and improve the collective agency response to wildland urban interface fire. Therefore, 

all management strategies designed to protect the wildland urban interface should be 

supported by an adequate level of training to ensure emergency response addresses both 

wildland and structural fire.  

All municipal firefighters should be trained in the S -100 Basic Wildland Fire Fighting course on 

a yearly basis. This is carried out by instructors endorsed by the B.C. Forest Service.  

In general, it is recommended that: 

¶ The S-100 course instruction be continued on an annual basis; 

¶ A review of the S-215 course instruction be given on a yearly basis; 

¶ The S-215 course instruction be given to new career staff and Paid On-Call 

officers on an ongoing basis; and 

¶ Incident Command System training be given to all career and Paid On-Call 

officers. 

http://www.scm-rms.ca/TechnicalResourceLibrary_e.asp
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Although not a true course, it is also recommended that municipal fire departments meet with 

the B.C. Forest Service prior to the fire season to review the Incident Command System 

structure in the event of a major wildland fire. This is based on the suggested training from 

above. 

1.4 Fuel Management 

Fuel management and fuel break design in the WUI around District of Sooke ÞÐÓÓɯÕÖÛɯɁÍÐÙÌ-

×ÙÖÖÍɂɯÛÏÌɯÍÖÙÌÚÛȭɯ(ÕÚÛÌÈËȮɯÛÏÌɯÐÕÛÌÕÛɯÐÚɯÛÖɯÙÌËÜÊÌɯÍÐÙÌɯÚÌÝÌÙÐÛàɯÚÜÊÏɯÛÏÈÛɯÞÐÓËÍÐÙÌɯÉÌÊÖÔÌÚɯ

acceptable and loss of values is minimized (Reinhardt et al, 2008). Fuel management is 

considered a key element of the FireSmart approach. Given public concerns, fuel management 

is often difficult to implement and must be carefully rationalized in an open and transparent 

process. Fuel management should be strategically focused on minimizin g impact to ecological 

values while maximizing value to the community. Fuel management must be evaluated against 

the other elements outlined above to determine its priority . Its effectiveness depends on the 

longevity of t reatment, cost, and the resultant effect on fire behaviour.  

1.4.1 Principles of Fuel Management  

1.4.1.1 Definition 

Fuel management is the planned manipulation and/or reduction of living and dead forest fuels 

for land management objectives (e.g., hazard reduction). It can be achieved by a number of 

methods including:   

¶ Prescribed fire; 

¶ Mechanical means; and 

¶ Biological means. 

1.4.1.2 Purpose 

The goal is to proactively lessen the potential fire behaviour, thereby increasing the probability 

of minimizing fire severity and loss of values.  
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Fire triangle 

Fire is a chemical reaction that requires three main ingredients:  

¶ Fuel (carbon); 

¶ Oxygen; and 

¶ Heat. 

These three ingredients make up the fire triangle. If any one is 

not present, a fire will not burn.  

Fuel is generally available in ample quantities in the forest. Fuel must contain carbon. It comes 

from living or dead plant materials (organic matter). Trees and branches lying on the ground 

are a major source of fuel in a forest. Such fuel can accumulate gradually as trees in the stand 

die. Fuel can also build up in large amounts after catastrophic events, such as insect infestations 

or disease.  

Oxygen  is present in the air. As oxygen is used up by fire, it is replenished quickly by wind.  

Heat is needed to start and maintain a fire. Heat can be supplied by nature through lightning. 

People also supply a heat source through misuse of matches, campfires, trash fires, and 

cigarettes. Once a fire has started, it provides its own heat source as it spreads.  

1.4.1.3 Forest Fuels 

The amount of fuel availab le to burn on any site is a function of biomass production and 

decomposition. Many of the forest ecosystems within British Columbia have the potential to 

produce large amounts of vegetation biomass. Variation in the amount of biomass produced is 

typically a function of site productivity and climate. The disposition or removal of vegetation 

biomass is a function of decomposition. Decomposition is regulated by temperature and 

moisture. In wet maritime coastal climates the rates of decomposition are relatively  high when 

compared with drier cooler continental climates of the interior. Rates of decomposition can be 

accelerated naturally by fire and/or anthropogenically by humans.  

A hazardous fuel type can be defined by high surface fuel loadings;  high proportions  of fine 

fuels (<1 cm) relative to larger size classes, high fuel continuity between the ground surface and 

overstory tree canopies, and high stand densities. A fuel complex is defined by any combination 

of these attributes at the stand level and may include groupings of stands.  

1.4.1.4 Surface Fuels 

Surface fuels consist of forest floor, understory vegetation (grasses, herbs and shrubs, and small 

trees), and coarse woody debris that are in contact with the forest floor (Figure 2). Forest fuel 
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loading is a function of natural disturbance, tree mortality and/or human related disturbance. 

For example, slash that is left on site following logging can increase the surface fuel load . 

Surface fuels typically include all combustible material lying on or immediately above the 

ground. Often roots and organic soils have the potential to be consumed by fire and are 

included in the surface fuel category. 

Surface fuels that are less than 12 cm in diameter contribute to surface fire spread; these fuels 

often dry quickly and  are ignited more easily than larger diameter fuels. Therefore, this 

category of fuel is the most important when considering a fuel reduction treatment. Larger 

surface fuels greater than 12 cm are important in the contribution to sustained burning 

conditio ns, but are often not as contiguous and are less flammable because of delayed drying 

and high moisture content, when compared with smaller size classes. In some cases where these 

lager size classes form a contiguous surface layer, such as following a windthrow event or 

wildfire, they can contribute an enormous amount of fuel, which will increase fire severity and 

potential for fire damage.  

 

Figure 2. High surface fuel loading under a forest canopy  

1.4.1.5 Aerial Fuels 

Aerial fuels include  all dead and living material that is not in direct contact with the forest floor 

surface. The fire potential of these fuels is dependent on type, size, moisture content, and 

overall vertical continuity. Dead branches and bark on trees and snags (dead standing trees) are 

important aerial fuel. Concentrations of dead branches and foliage increase the aerial fuel bulk 

density and enable fire to move from tree to tree. The exception is for deciduous trees where the 

live leaves will not normally carry fire. Num erous species of moss, lichens, and plants hanging 

on trees are light and flashy aerial fuels. All of the fuels above the ground surface and below the 

upper forest canopy are described as ladder fuels. 
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Two measures that describe crown fire potential of aerial fuels are the height to live crown and 

crown closure (Figure 3 and Figure 4). The height to live crown describes fuel continuity 

between the ground surface and lower limit of the upper tree canopy. Crown closure describes 

the inter-tree crown continuity and reflects how easily fire can be propagated from tree to tree. 

In additi on to crown closure, tree density is an important measure of the distribution of aerial 

fuels and has significant influence on the overall crown and surface fire conditions ( Figure 5). 

Higher stand density is associated with lower inter tree spacing, which increases overall crown 

continuity. While high density stands may increase the potential for fire spread in the upper 

canopy, a combination of high crown closure and  high stand density usually results in a 

reduction in light levels associated with these stand types. Reduced light levels accelerate self-

tree pruning, inhibit the growth of lower branches, and decrease the cover and biomass of 

understory vegetation.  

 

Figure 3. Comparisons showing stand level differences in the height to live crown.  

 

Figure 4. Comparisons showing stand level differences in crown closure.  
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Figure 5. Comparisons showing stand level differences in density and mortality.  

Thinning is a preferred approach to fuels treatment ( Figure 6) and offers several advantages 

compared to other methods: 

¶ Thinning provides the most control over stand level attributes such as species 

composition, vertical structure, tree density, and spatial pattern, as well as the 

retention of snags and coarse woody debris for maintenance of wildlif e habitat 

and biodiversity.  

¶ Unlike prescribed fire treatments, thinning is comparatively low risk, is not 

constrained to short weather windows, and can be implemented at any time.  

¶ Thinning may provide marketable materials that can be utilized by the local 

economy. 

¶ Thinning can be carried out using sensitive methods that limit soil disturbance, 

minimize damage to leave trees, and provide benefits to other values such as 

wildlife.  

The following summarizes the guiding principles that should be applied in devel oping thinning 

prescriptions:  

¶ Protect public safety and property both within and adjacent to the urban 

interface. 

¶ Reduce the risk of human caused fires in the immediate vicinity of the urban 

interface. 

¶ Reduce the continuity of overstory fuel loads and rela ted high crown fire risk.  
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¶ Maintain the diversity of wildlife habitat through the removal of dense 

understory western hemlock, western red cedar, amabilis fir, Douglas fir and 

other minor tree species. 

¶ Minimize negative impacts on aesthetic values, soil, non-targeted vegetation, 

water and air quality, and wildlife.  

The main wildfire objective of thinning is  to shift stands from having a high crown fire potential 

to having a low surface fire potential.  In general, the goals of thinning are to: 

¶ Reduce stem density below a critical threshold to minimize the potential for 

crown fire spread. Target crown closure is less than 50%; 

¶ Prune to increase the height to live crown to a minimum of 2.5 meters or 30% of 

the live crown (the lesser of the two) to reduce the potential of surface fire 

spreading into tree crowns; and 

¶ Remove slash created by spacing and pruning to maintain surface fuel loadings 

below 5 kg/m 2. 

 

Figure 6. Schematic showing the principles of thinning to reduce s tand level hazard.  
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1.4.2 Fuel Type Descriptions  

Fuel Type Descriptions 

The following is a general description of the dominant fuel types within the study area. 

C2 fuel type  

Structure Classification Pole sapling  

Dominant Tree Species 

 

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga 
heterophylla (western hemlock)  

Tree Species Type > 80% Coniferous 

Understory Vegetation Low (< 50% cover) 

Age 30 ï 40 yrs 

Height 10 ï 25 m 

Stand Density >1200  

Crown Closure 80 ï 100 % 

Height to Live Crown Average 2 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty High; however, with a high potential for extreme fire behaviour and active 
crown fire. 

 

 

Figure 7. Example of a densely stocked, pole -sapling C2 fuel type. 
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C3 fuel type  

Structure Classification Late pole sapling to late young forest 

Dominant Tree Species 

 

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga 
heterophylla (western hemlock) 

Tree Species Type > 80% Coniferous 

Understory Vegetation Low (< 50% cover) 

Age 40 ï 80 yrs 

Height 20 ï 35 m 

Stand Density 700 ï 1,200 stems/ha 

Crown Closure 40 ï 100 % 

Height to Live Crown Average 8 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty Moderate; however, if fire is wind driven then there is a high potential for 
extreme fire behaviour and active crown fire. 

  

 

Figure 8. Example of evenly stocked, moderate density second growth stand ɬ classified as a C3 fuel 

type. 
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 C4 fuel type 

Structure Classification Pole sapling 

Dominant Tree Species Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga 
heterophylla (western hemlock) 

Tree Species Type > 80% Coniferous 

Understory Vegetation Low (< 25% cover) 

Age 20 ï 40 yrs 

Height 10 ï 25 m 

Stand Density 700 ï 2000 stems/ha 

Crown Closure 40 ï 80 % 

Height to Live Crown Average 4 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty Moderate to high; however, if fire is wind driven then there is a high potential 
for extreme fire behaviour and active crown fire. 

  

 

Figure 9. Example of a moderate to high -density second growth stand of red cedar and Douglas -fir 

classified as a C4 fuel type.  
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C5 fuel type  

Structure Classification Mature and old forest 

Dominant Tree Species 

 

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga 
heterophylla (western hemlock) 

Tree Species Type > 80% Coniferous 

Understory Vegetation Moderate (> 40% cover) 

Average Age > 80 yrs 

Average Height 30 ï 40 m 

Stand Density 700 ï 900 stems/ha 

Crown Closure 40 ï 100 % 

Height to Live Crown Average 18 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty Low; however, if fire is wind driven then there is a moderate potential for 
active crown fire. 

 

 

Figure 10. Example of mature forest of Douglas fir and western red cedar ɬ classified as a C5 fuel type  
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C7 fuel type 

Structure Classification Young forest to mature forest  

Dominant Tree Species Pinus contorta (lodgepole pine), Pseudotsuga menziesii (Douglas-fir), Thuja 
plicata (western redcedar), Tsuga heterophylla (western hemlock) 

Tree Species Type > 80% Coniferous 

Understory Vegetation Variable depending on site quality and moisture availability 

Average Age 20 ï 80 yrs 

Average Height 10 ï 30 m 

Stand Density Variable, typically less than 500 stems/ha 

Crown Closure 20 ï 40% 

Height to Live Crown Average 4 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty Low; however, if fire is wind driven then there is a moderate potential for 
active crown fire. 

 

Figure 11. Example of an open Douglas -fir and Arbutus forest ɬ classified as a C7 fuel type.  
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D1 fuel type 

Structure Classification Pole sapling to mature forest 

Dominant Tree Species 

 

Populus trichocarpa (cottonwood), Acer macrophyllum (bigleaf maple), Alnus 
rubra (red alder) 

Tree Species Type > 80% Deciduous 

Understory Vegetation High (> 90% cover) 

Average Age > 20 yrs 

Average Height >10 m 

Stand Density 600 ï 2,000 stems/ha 

Crown Closure 20 ï 100 % 

Height to Live Crown < 10 m 

Surface Fuel Loading < 3 kg/m
2
 

Burn Difficulty Low 

 

 

Figure 12. Moist rich site dominated by red alder ɬ classified as a D1 fuel type.  
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M2 fuel type 

Structure Classification Pole sapling, young forest, mature and old forest 

Dominant Tree Species 

 

Pseudotsuga menziesii (Douglas-fir), Thuja Plicata (western redcedar), Tsuga 
heterophylla (western hemlock), Populus trichocarpa (cottonwood), Acer 
macrophyllum (bigleaf maple), Alnus rubra (red alder) 

Tree Species Types Coniferous 20-80% / Deciduous  

Understory Vegetation variable 

Average Age > 20 yrs  

Average Height > 10 m 

Stand Density 600-1500 stems/ha 

Crown Closure 40 ï 100 % 

Height to Live Crown 6 m 

Surface Fuel Loading < 5 kg/m
2
 

Burn Difficulty Moderate; however, if fire is wind driven then there is a high potential for 
extreme fire behaviour and active crown fire. 

 

 

Figure 13. Mixed fir/cedar/sword fern site with a deciduous component of red alder and big leaf maple 

ɬ classified as an M2 fuel type.  
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O1-long grass fuel type 

Structure Classification Shrub/Herb 

Dominant Tree Species None 

Tree Species Type  

Understory Vegetation High (> 90% cover) 

Average Age <20 yrs 

Average Height <3 m 

Stand Density <50 stems/ha 

Crown Closure <20% 

Height to Live Crown   

Surface Fuel Loading < 3 kg/m
2
 

Burn Difficulty Low 

 

Figure 14. Volatile shrub dominated fuel type ɬ classified as O1-long grass. 
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M2r fuel type 

Structure Classification Coniferous Regeneration 

Dominant Tree Species Variable 

Tree Species Type >80% coniferous 

Understory Vegetation Moderate (> 70% cover) 

Average Age < 20 yrs 

Average Height < 1-10 m 

Stand Density < 1000 stems/ha 

Crown Closure < 30% 

Height to Live Crown  <1m 

Surface Fuel Loading < 3 kg/m
2
 

Burn Difficulty Moderate 

 
 

 

Figure 15. Low (Moderate) volatility coniferous regeneration  dominated fuel type ɬ classified as M2r . 

 

 








