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Viewpoints

A Fire!
About half a million years ago humans 

started using fire as a tool. To this day, we 

are the only animal that starts fires as means 

to an end. That end may be the basics of 

warmth, cooked food and light; or the more 

complex forestry outcomes of fuel manage-

ment, habitat renewal and fire suppression. 

However, tool or not, we still have a healthy 

respect for a fiery blaze. The forest fires of 

2003 reminded everyone in BC how powerful 

fire is and how hard it can be to control. 

So, what is fire’s role in our forests? In 

a province that is two thirds forested, this 

is always a topic of debate. In this issue, 

we bring you a variety of opinions and 

perspectives from people who work with 

fire and our forests on a daily basis. 

It’s important to know what your policy 

is so you can act on it when you need to. 

Robert Gray and Bruce Blackwell, RPF, 

RPBio, talk about defining and assessing 

a wildfire hazard. Robert Gray then goes 

on to discuss the state of prescribed fire in 

BC. Rick Kubian and Jed Cochrane address 

wildland fire management in BC’s national 

parks and Werner Kurz, PhD, explains how 

logging is not to blame for forest fires.  

Mountain pine beetle (MPB) continues 

to ravage BC forests leaving prime fuel in its 

wake. Chris Duffy, RFT, discusses fuel man-

agement, Brad Hawkes, PhD, and Nathalie 

Lavoie, PhD, look at changes in fire occur-

rence and behaviour caused by MPB and Lyle 

Gawalko, RFT, FIT, talks about maintaining 

ecological integrity in parks affected by MPB. 

Research and history are the backbone 

of any field. So, in this issue Lori Daniels, 

PhD, talks about using tree ring analysis to 

investigate the relationship between climate, 

fire, forest structure and forest management. 

Michael Feller, PhD,  discusses the existing 

gaps in fire science knowledge. Then, as 

a final flourish, John Parminter, MF, RPF, 

and Peter Murphy, PhD, RPF (Alberta) look 

back at the historical uses of fire in western 

Canada.  

P
ho

to
: R

ob
er

t 
 W

. G
ra

y 
 



10 BC FOREST PROFESSIONAL  |  JULY - AUGUST 2008

B 
Assessing Wildfire Hazard and Developing Hazard 
Reduction Prescriptions in the Wildland-Urban Interface 
BC communities were asked to develop 

Community Wildfire Protection Plans (CWPP) 

for areas of high fuel hazard within a two km 

radius of their communities following the 

provincial Firestorm Review Report (Filmon 

et al. 2004). Unfortunately, the methods of 

assessment do not always incorporate critical 

elements of local fire response capacity and 

capability, potential fire behavior, and an 

overall analysis of whether the community’s 

capacity and capability can address the fire 

behaviour potential. The majority of CWPP’s 

to date use a rating scheme with a cumulative 

score that may not have relevance to the avail-

able resources and the potential fire behavior. 

In 2004, the province conducted a coarse-

scale assessment of hazard conditions based 

on a number of variables including forest cov-

er, terrain and fire weather. This assessment 

was called the Provincial Strategic Threat 

Analysis (PSTA). Communities developing a 

CWPP were encouraged to assess the accuracy 

of the PSTA model in the field. However, it is 

widely acknowledged that the PSTA is inaccu-

rate at finer scales. This coarse scale analysis 

helps to prioritize planning and resource 

requirements but cannot be used as a stand-

alone tool for developing and implementing 

finer scale (stand level) CWPP’s without some 

detailed ground assessment and calibration. 

An integral component of a CWPP is the 

identification and treatment of high hazard 

stands. How we define a ‘wildfire hazard’ is 

critical, and in this current era of professional 

reliance there is a lack of clear, consistent 

direction from all levels of government. In 

the Wildfire Act Regulations, mention of a 

fire hazard assessment includes an assess-

ment of the fuel hazard and its associated 

risk of a fire starting or spreading (Wildfire 

Act Regulations Section 11.4.(a)). Assessing 

the risk of ignition and subsequent rate of 

spread are certainly important elements 

of fire risk and hazard. However, there are 

other elements of hazard associated with 

the type, potential intensity and effects of 

the fire that need to be considered when 

assessing and reducing wildfire hazard 

— especially in the wildland-urban interface. 

Definitions aside, reducing wildfire 

hazard is contingent on addressing three 

critical fire behaviour and effects objec-

tives through planning and operations: 

 • Reduction of active crown fire potential,

 • Reduction of surface fire intensity and 

spotting, and

 • Increased residual stand wildfire 

resilience (Graham et al. 2004, Agee and 

Skinner 2005) (Fig. 1). 

Each of these elements can be 

quantified pre- and post-treatment 

through inventory and analysis: 

 • Active crown fire potential through the 

use of a metric such as a Crowning Index 

(Fiedler et al. 2004), 

 • Surface fire intensity and spotting 

through modelling of surface fire 

behaviour, and

 • Residual stand resilience through first 

order fire effects modelling. 

There are a number of ways in which 

prescribing forest professionals can quantify 

hazard and develop silviculture prescriptions 

for addressing it. Whatever tools are being 

used, each needs to have the ability to: 

 • Incorporate actual field inventory of fuel 

strata data, 

 • Scale up to landscape fire and fuels 

management analysis, 

 • Link to economic analysis models to be 

used in treatment cost analysis, and 

 • Forecast or predict fuel succession 

dynamics. 

The use of actual field inventory derived 

fuel strata data provides a level of accuracy 

and precision that is crucial to fire behav-

iour, fire effects modelling and treatment 

economics. Fire behaviour prediction is 

not an exact science and still relies to a 

great deal on experience combined with 

a sound understanding of the science. 

Considering the values at risk in the wild-

land-urban interface, it is prudent to base de-

cisions on the best available data. Scaling up to 

the landscape level is critical from a strategic 

fire management perspective. Large interface 

areas present the challenge of where to con-

duct hazard mitigation activities (i.e., treat-

ments) first, how much to treat with limited 

funds and public acceptance and how inten-

sively to treat. Starting with an accurate stand-

level analysis allows managers to move to the 

landscape-level analysis and have confidence 

in the model outputs. Solid stand-level data 

also allows for an accurate assessment of the 

economic condition and potential of the stand. 

Treatment economics and recovery are 

critical during periods of limited govern-

ment funding, shortages in labour, and poor 

forest products markets. Modelling fuel 

succession dynamics – how will the fuel 

bed evolve over time – needs to be based on 

solid fuel bed inventory coupled with site 

ecology. Prescription developers, managers 

and the public need to recognize that fuel 

treatments require ongoing maintenance 

to maintain less hazardous conditions. 

Knowledge of fire behaviour, fire effects, 

and fuel management has been substantially 

reduced in BC over the past two decades due 

to a decline in using fire as a forest manage-

ment tool. Fuel management decisions are 

complex and require integrated knowledge 

in a number of disciplines including fire 

behaviour and ecology, silviculture, forest 

ecology and harvest planning. Sound fuel 

management planning requires a strong 

inter-disciplinary approach including 

expertise in recognizing fire behaviour 

potential and types of fuel treatments, while 

managing for future ecological structure 

and function. What we need in BC are more 

fire ecologists/behaviour specialists to work 

closely with silviculturists to develop these 

CWPP’s and operational fuel treatments.   

Robert W. Gray is a consultant fire ecologist 
with over 27 years experience in fire history 
and fire effects research, prescribed fire, fuel 
management, and wildfire suppression. His 
undergraduate degree is in Forest Resource 
Management from the University of Montana. 
He is currently completing a Master’s degree at 
the University of Victoria. 

Bruce Blackwell, RPF, RPBio, is a principal of 
B.A. Blackwell and Associates Ltd, in North 
Vancouver with over 20 years of forestry and 
environmental consulting experience related to 
forestry and land management. 
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Figure 1. A range of forest structure conditions and their related fire behavior conditions.

Viewpoints
By Robert W. Gray and 
Bruce A. Blackwell, RPF, RPBio

Wildland-urban interface prescribed fire at Kikomun Park.
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F

By Robert W. Gray

Following the extensive and highly  

destructive wildfires of 2003, public acceptance 

and advocacy for prescribed burning had 

seen a significant resurgence. The heyday of 

burning in BC pretty much came to a halt in the 

mid– 1980s due to public outcries over smoke, 

unacceptable fire effects and too many escapes. 

In order to capitalize on this new lease on life, 

the prescribed fire community must make a 

similar evolution in thinking and practice.

In past decades, prescribed fire goals 

were primarily associated with silviculture, 

wildlife habitat management, and hazard 

abatement. During this period, the standard 

burn plan was crafted on a single piece of 

paper. The future goals will be dominated 

by wildland-urban interface hazard reduc-

tion, ecological restoration and ecosystem 

management. With these goals come very 

complicated burning environments and 

complex burn objectives. 

If we are to maintain access to prescribed 

fire as a management tool, the prescribed 

fire community must become an advocate 

for professional practices, including an 

emphasis on safety and accountability and a 

greater organizational structure. As well, the 

government must recognize the ecological, 

social, and economic value of prescribed 

fire in the form of legislation. Currently, 

BC only has vague references to prescribed 

fire policy in the Forest and Range Practices 

Act and the Wildfire Act. What we need is 

something like the clear, easily interpreted 

Florida Statute Chapter 590 (see sidebar).

Explicit in Florida’s legislation is the 

term “certified” as it applies to prescribed 

fire practitioners. Currently in BC, those 

conducting prescribed burns have skills, 

training and experience that run the gamut 

from none to substantial–the latter group 

is rapidly retiring. However, the topic of 

prescribed fire certification is a mine field of 

politics, cost and risk. There is little appetite 

to certify anyone outside government, cur-

rent training is minimal and focused solely 

on burn bosses and risk taking, such as ignit-

ing larger units and implementing stand-

replacement prescriptions, is not rewarded.

In 2006, the Western Silviculture 

Contractor’s Association commissioned 

a report on wildland fire certification and 

qualification. The report was intended to help 

establish safe working standards for contractors 

involved in wildfire suppression and prescribed 

fire and was submitted to WorkSafeBC for adop-

tion. Recommendations in the report include:

 • Training and certification must be geared 

toward developing burn teams. Focusing 

solely on the burn boss is the equivalent of 

sending a general into battle with nothing 

but privates.

 • Training and certification needs to be 

extended to the forest industry, forestry 

and wildlife consultants and municipal fire 

departments.

 • Certification must be based on successful 

completion of academic training plus the 

demonstration of important skills.

 • Training for burn team members must 

include fire behaviour, fire ecology, 

leadership and organizational skills, 

situational awareness and large 

organization administration.

 • Physical fitness certification for all burn 

team members is required to maintain 

certification and position certification be 

based on currency.

 • Local burn teams, consisting of certified 

practitioners from multiple agencies and 

the private sector, are needed to help 

solve the looming capacity issue. Without 

certification, burn bosses have no way of 

knowing the skill level and experience of 

their team.

These changes in burn organization training 

and skills will go a long way toward increasing 

the professionalism of the practice. More de-

tailed burn plans, greater success at meeting 

objectives, increased risk-taking, lower overall 

risk to the province and public from escapes, 

and increased burned hectares should follow. 

With the significant fuels and wildfire hazards 

stemming from the mountain pine beetle 

epidemic, almost a century of successful 

fire exclusion in dry forest ecosystems, and 

global climate change, prescribed fire must 

remain a safe and effective tool in BC.  

Robert W. Gray is a consultant fire ecologist 
with over 27 years experience in fire history 
and fire effects research, prescribed fire, fuel 
management and wildfire suppression. His 
undergraduate degree is in Forest Resource 
Management from the University of Montana. 
He is currently completing a master’s degree at 
the University of Victoria.

Viewpoints

The Urgent Need to Legitimize, Professionalize and Organize Prescribed 
Fire in British Columbia (Before It’s Too Late)

Florida Statute Chapter 590

3) CERTIFIED PRESCRIBED BURNING; LEGISLATIVE 

FINDINGS AND PURPOSE.

(a)  The application of prescribed burning is a land 

management tool that benefits the safety of the public, 

the environment, and the economy of the state. The 

Legislature finds that: 

1.  Prescribed burning reduces vegetative fuels within 

wild land areas. Reduction of the fuel load reduces the 

risk and severity of wildfire, thereby reducing the threat 

of loss of life and property, particularly in urban areas. 

2.  Most of Florida’s natural communities require 

periodic fire for maintenance of their ecological 

integrity. Prescribed burning is essential to the 

perpetuation, restoration, and management of many 

plant and animal communities. Significant loss of the 

state’s biological diversity will occur if fire is excluded 

from fire-dependent systems. 

3.  Forestland and rangeland constitute significant 

economic, biological, and aesthetic resources 

of statewide importance. Prescribed burning on 

forestland prepares sites for reforestation, removes 

undesirable competing vegetation, expedites nutrient 

cycling, and controls or eliminates certain forest 

pathogens. On rangeland, prescribed burning improves 

the quality and quantity of herbaceous vegetation 

necessary for livestock production.

Halmore area after completion of prescribed burn.
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SStraddling the continental divide, the 

national parks of Banff, Jasper, Kootenay, 

Yoho and Waterton Lakes form the 

mountain block between BC and Alberta. 

These federally managed lands capture 

an array of ecosystems, the majority of 

which were historically disturbed by forest 

fires. Over time and space these fires had 

specific characteristics regarding the 

type, size, frequency, severity and season 

of past fires, defined as a fire regime. 

The parks’ fire risk is similar to neighbour-

ing lands but the parks’ land management 

differs in some key areas. Foremost, is Parks 

Canada’s mandate to maintain or restore 

ecological integrity in parks’ lands. Parks 

Canada's mandate reflects the need to manage 

fire and other disturbance factors to minimize 

negative impacts on neighbouring lands and 

ensure values-at-risk within National Parks, 

such as communities, highways and parks 

facilities, are protected. It can be argued that 

Parks Canada’s mandate and relative values-

at-risk allow fire managers more freedom to 

explore a broader range of fire management 

strategies and tactics than their neighbours.

Considering the fire regime at a landscape 

scale is one of the most important perspec-

tives gained by Parks Canada fire managers 

over the last decade. Using Kootenay National 

Park (KNP) as an example, we can see changes 

in historic fire regimes driven in part by 

changes in anthropogenic land use. These 

changes have resulted in corresponding shifts 

in vegetation structure and species composi-

tion. We also see changes in values-at-risk 

both inside and outside of the park driven 

by changing economic and social conditions. 

For example, KNP is immediately adjacent 

to the resort community of Radium and 

has an increasingly busy highway corridor 

passing through the valley floor. This milieu 

of values-at-risk, forest fuels and vegetations 

structures are all viewed through a fire 

management lens. All of these considerations 

have been built into a draft Fire Management 

Plan that attempts to provide a ten-year 

perspective on fire management activities.

National park fire management plans use a 

landscape perspective to address three major 

aspects of fire management: fire suppression, 

prescribed fire and fuel management. In 

national parks, all three often work together 

to achieve desired results. The Mitchell Ridge 

Prescribed Burn (PB) in KNP, which took place 

in June, is a good example of this. First, the 

Mitchell Ridge PB has been developed to create 

a strategic barrier to fire spread along the park 

boundary. As part of the PB implementation, a 

100 hectare area was mechanically thinned to 

minimize the risk from burning operations to 

provincial lands outside the boundary. Second, 

this same fire has clear ecological objectives 

based on research of historic fire regimes. It 

will restore fire as a disturbance process on this 

landscape. Finally, when the prescribed fire is 

completed, it will provide a key landscape scale 

anchor, or barrier to fire spread that will allow 

for a change in fire suppression strategy on new 

fire starts in areas within the park contained 

by the anchor. If the burn provides an adequate 

anchor, the fire management zoning of the 

area may be changed to allow for a wider 

range of fire management options. Ultimately 

this will lead to a landscape where fire is able 

to fulfill its historic role as a disturbance 

process with a minimum of interference.  

A final key element central to the success 

of fire management is the inclusion of broader 

perspectives such as the management of 

wildlife and aquatic species and vegetation 

dynamics into the planning stages. Prescribed 

burns are planned in consultation with 

Parks Canada specialists on issues such 

as species-at-risk to consider the needs of 

individuals and habitat. All prescribed burns 

are subject to review under the Canadian 

Environmental Assessment process, ensur-

ing that these considerations are met.

Central to the successful implementation of 

all fire management activities within Parks 

Canada is a strong understanding of fire 

behaviour and fire regimes. Over the past 

decade, fire management in Parks Canada, 

in association with our neighbours, has 

taken significant strides by recognizing 

the complexity of fire management. 

We have grown in strength as a land 

management agency as individuals utilize 

their understanding of fire in all three core 

aspects of our program: prescribed fire, fire 

suppression and fuel management.   

Rick Kubian has worked for Parks Canada in 
resource conservation since 1990. Currently, he 
is a type one incident commander and manager 
of an active prescribed fire program. Working 
towards a Master's degree at the University of 
Victoria, Rick is focussing on establishing a 
better understanding of mixed-severity fire in 
Kootenay National Park.

Jed Cochrane, MSc, has recently started working 
for Parks Canada as a fire management officer 
at the Western and Northern Service Centre. 
Prior to this, he completed a Master's degree in 
fire ecology at the University of British Colum-
bia, researching the historical characteristics 
of mixed-severity fire in southeastern BC. Jed 
has over 10 years of wildland fire experience in 
ecosystems across BC and Canada.

Perspective: 
Parks Canada Fire Management in the Rocky Mountains

Viewpoints
By Rick Kubian and Jed Cochrane, MSc

A helicopter performs aerial ignition on the Mitchell Ridge prescribed burn in the Kootenay National Park on May 31, 2008.
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R Recent media reports have suggested that 

logging is destabilizing the Canadian boreal 

forest and making it more susceptible to fire 

and insects, which could cause a catastrophic 

emission of greenhouse gases. The boreal 

forest is indeed under threat. Increased tem-

peratures and changes in precipitation are 

having impacts on the severity of forest fires 

and insect infestations. But these impacts 

are not the result of local logging activities.

 Natural disturbances dominate the 

carbon dynamics of the boreal forest. Fires in 

the boreal and taiga regions burn an average 

of 0.7% of the forested land per year. But only 

0.2% of the managed boreal forest is harvest-

ed each year. The notion that this harvesting 

will somehow result in the release of a major 

portion of the carbon stored in the rest of the 

boreal forest is not supported by science.

 About 85% of the area annually burned 

in Canada’s forests is the result of lightning 

strikes, and there is no scientific evidence that 

logging increases the area annually burned in 

the boreal forest. In fact, many insects prefer 

older stands that are less able to resist attack.

This is the case for the current mountain 

pine beetle infestation in British Columbia, 

where fire suppression and a lack of harvesting 

led to large areas of mature pine forests. With 

warmer winters, the beetle was able to survive 

and spread well beyond its historic range. 

Although this infestation will lead to signifi-

cant amounts of carbon release as trees de-

compose, salvage harvesting some of this wood 

to replace the harvest of live trees or using the 

material for bioenergy as a substitute for fossil 

fuel will reduce overall carbon emissions.

 Forests play two important roles in the 

global climate system: First, they remove 

carbon from the atmosphere and store it in 

trees, litter and soil carbon, and second, they 

provide timber, fibre and energy to meet 

human demands.  The UN’s International 

Panel on Climate Change concluded that 

“a sustainable forest management strategy 

aimed at maintaining or increasing forest 

carbon stocks, while  producing an annual 

sustained yield of timber, fibre or energy from 

the forest, will generate the largest sustained 

mitigation benefit.” If logging were to stop 

in Canada’s boreal forest, then society’s 

demands  would be met using materials with 

a higher carbon footprint than products 

from sustainably managed forests.

 Sustainable forest management seeks to 

find the balance between many competing 

interests. Under a changing climate, the com-

plexity of forest management has increased. 

We need to take into account not only the role 

of forests in storing carbon but also how they 

respond to a changing climate and how we 

need to manage them differently. There are no 

simple solutions. Addressing these issues will 

require ongoing rigorous scientific analyses, 

consultation with many stakeholders and 

actions that are guided by scientific facts.  

Werner Kurz, PhD, is a senior research scientist 
with Natural Resources Canada’s Canadian 
Forest Service, the lead scientist for Canada’s 
National Forest Carbon Monitoring, Account-
ing and Reporting System and a member of the 
Intergovernmental Panel on Climate Change.

Don’t Blame Logging for Fires

Viewpoints
By Werner Kurz, PhD
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Fuel Management 
and Mountain 
Pine Beetle

T 
There are many uncertainties and know- 

ledge gaps to address as stakeholders such 

as government, industry, local communi-

ties and First Nations move ahead in fuel 

management in MPB-affected areas. With 

the sense of urgency surrounding treat-

ment of these stands, forest professionals 

cannot wait for complex research projects 

to be completed. They must follow adaptive 

management principles to learn and adapt 

from active fuel management treatments. 

From a fire management perspective, 

one of the impacts of the outbreak was on 

fire suppression operations. Strategies and 

tactics were modified to reflect a changing fire 

behaviour regime and ensure firefighter safety. 

However, the impacts of the MPB within the 

realm of fire and fuel management reach 

further than just changes in potential fire be-

haviour in the wildland-urban interface (WUI) 

and public safety.  Other aspects such as 

protection of infrastructure, protection of in-

dustrial sites (e.g., mill yards), transportation 

corridors, or hydroelectricity and communica-

tions infrastructures also had to be consid-

ered. The Provincial Strategic Threat Analysis 

(PSTA) was one of the first tools we developed 

to identify areas of hazardous forest fuels. The 

analysis showed that approximately one-third 

of the entire area deemed a threat to commu-

nities, could potentially be affected by MPB.

Many of the stands stakeholders are 

working in pose interesting operational and 

economic challenges. In Interior dry-belt 

fir stands, for example, cost margins for 

operators can be very tight as they are often 

working within deteriorating, low-value 

stands where we want to remove some of the 

least valuable wood.  As these stands begin 

to decay and break down, workload increases 

with ever rising volumes of often non-mer-

chantable material needing to be processed 

to reduce fire hazard. Accelerated harvesting 

rates create increased post-harvesting debris 

and potentially elevated fire hazard to the 

WUI. As a consequence, 

funding models were 

modified to encourage 

local governments and 

First Nations to carry out 

priority treatment work 

in MPB stands. There 

remain some uncertain-

ties as to volumes we 

may be facing on the 

ground as stands break 

down, but estimates 

in some ponderosa 

pine/Douglas-fir stands 

reach 20 to 50 tonnes per hectare. 

In developing fuel management prescrip-

tions for MPB-affected stands, forest profes-

sionals must challenge themselves to look 

beyond standard harvesting prescriptions and 

consider the desired future state of an ecosys-

tem that incorporates public safety and long-

term site maintenance.  With heavily infested 

pure pine stands, options may be more limited 

than in mixed stands.  Prescriptions developed 

in the past few seasons have addressed objec-

tives like reduction of crown fire potential 

for public safety through tactics such as: 

 • Removal of dead and dying pine,

 • Disruption of vertical and horizontal 

continuity of fuels,

 • Reduction of heavy fuel concentrations,

 • Reduction of high density immature 

conifer patches,

 • Manual pruning and thinning,

 • Retention of deciduous trees,

 • Consideration of reduced stocking, and

 • Incorporation of mixed-wood and 

broadleaf species into stocking standards.

Over 100 First Nations communities are 

in the heart of the infestation area. These 

First Nations communities also face further 

hardships and complications such as remote 

location, reduced community capacity and 

jurisdictional complications. A multi-agency 

First Nations fuel management working 

group has been endeavouring to align First 

Nations and government fuel management 

plans, across jurisdictional boundaries.

MPB will continue to be a priority within 

the fuel management program for a number 

of years to come.  However, we must not lose 

sight of the non-MPB wildfire threats to com-

munities.  As we move into the future, some 

of the concepts that we need to focus on are: 

 • Strategic use of manual versus mechanical 

treatment,

 • Further development of best practices,

 • Linking harvest debris to bioenergy projects,

 • Documenting fire behaviour on treated sites,

 • Incorporating fire and fuel management 

into landscape level planning,

 • Using prescribed fire, and

 • Supporting research, continued education 

and awareness. 

We must continue to enhance partnerships 

and strategic alliances to adapt strategies 

to deal with fuel management challenges 

like MPB and ensure we share our 

expertise and lessons learned.  

Chris Duffy, RFT, has garnered 23 years of fire 
and fuel management experience living and 
working in communities around the province 
such as Golden, Kimberley, Revelstoke, Merritt, 
Prince George and Fort Nelson. Chris is currently 
superintendent, fuel management for MFR 
Protection Branch, Victoria.

Viewpoints
By Chris Duffy, RFT
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MPB-killed trees on a Prince George golf course.
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F F Fire behaviour is influenced by fuel, 

weather and topography. Modifications 

made to components of the fire environ-

ment by mountain pine beetle (MPB) have 

the potential to affect how a fire ignites, 

develops and spreads. The resulting fire 

behaviour is believed to vary with the 

proportion of dead trees in a stand and 

the time elapsed since the beetle attack.

Research on MPB-fire interaction is un-

derway but the ephemeral nature of the fuel 

complex and the challenges and limitations 

associated with field experiments, laboratory 

tests and retrospective studies make the 

process resource consuming. Projects include 

field studies looking at fire behaviour and fuel 

dynamics in affected stands, initiatives using 

historical data to look at ignition and burning 

probabilities for different stages of MPB- 

attack, as well as simulation and modelling 

projects to address questions about long-term 

changes in stand structure, fuel dynamics 

and landscape level susceptibility to fire.

Anecdotal observations of wildfires in 

British Columbia suggest that, under certain 

conditions, fire behaviour appears to be af-

fected by the changes to the fire environment 

brought about by beetle attack. For example, 

in some instances fire management personnel 

have noted a quick transition from surface 

to crown fires in the red needle stage forests, 

often without a significant intermittent crown 

fire period. This suggests a reduced transition 

phase for crown fire activity. Related to this, 

an increase in the sensitivity of fire behaviour 

to direct solar radiation, relative humidity and 

fine fuel moisture content has been noted. Red 

needles still present in the tree canopy have 

been documented as acting as both a source 

and receptor in the ember transport process.

The majority of the observations reported 

by fire management personnel have been 

made for red-attack stands. The operational 

and qualitative nature of these observations 

brings some challenges to identify with cer-

tainty the conditions under which similar fire 

behaviour can be expected and the relevant 

variables involved. Their value is nevertheless 

recognized and more people are trained each 

year to collect wildfire behaviour observa-

tions, in any fuel complex, to complement 

research data and provide operational insight.

While we wait for research results to guide 

our forest and fire management activities, 

operational observations and documentation 

can be used as a heads up—a way to focus our 

situational awareness on potentially impor-

tant factors. We may not know with certainty 

when and under what fire environment condi-

tions certain events may occur, but knowing 

that they have been observed assists in 

ensuring we watch for these factors and then 

respond with caution so that safety is not com-

promised. Incorporation of operational obser-

vations into fire research priority setting and 

studies is essential to ensure that fire science 

and research are well grounded and applicable 

to the needs of forest and fire managers.  

Nathalie Lavoie, PhD, is a fire science officer 
with the BC Ministry of Forests and Range Pro-
tection Program, in Victoria.

Brad Hawkes, PhD, is a fire research officer with 
Natural Resources Canada, Canadian Forest 
Service, Pacific Forestry Centre, in Victoria. 

 Action on the Interaction: 

Mountain Pine Beetle and Fire

Viewpoints
By Brad Hawkes, PhD and 

Nathalie Lavoie, PhD

Beetle and Fuel: A Fiery Interaction

Red Attack Stage – The structure and composition of the 

fuels in a stand generally remain unchanged immediately 

after MBP attack. As trees die, their needles gradually 

loose moisture, turn red and become fine elevated, dead 

fuel. This aerial fuel layer responds quickly to changes in 

atmospheric conditions and can have much lower moisture 

content than live needles. Foliar moisture content is a 

variable considered in assessing crown fire initiation and 

spread potential, where lower foliar moisture content 

increases the likelihood of crown fires. Changes in needle 

chemistry after tree mortality could potentially lower fire 

intensity but has not been fully investigated.  

As a consequence of insect attack and associated logging 

activity, the red stage may also be accompanied by 

hydrological changes in some areas. The height of the 

water table and its proximity to the surface can increase 

ground and surface fuel moisture content and therefore 

reduce ignition potential, rate of spread, and other 

characteristics of fires.

Grey Attack Stage – During the first two to three years 

after attack, the needles gradually fall to the forest floor. 

This decreases the aerial fine fuels and opens up the stand 

canopy which reduces the potential for crown fire activity. 

Other consequences of needle fall are changes to the 

understory composition and stand microclimate. Depending 

on the site, this can translate into drier or moister fuels due, 

on one side, to a greater exposure to solar radiation and 

wind and, on the other, to reduced interception. However, 

the emergence of new vegetation and release of understory 

trees may eventually temper these effects.

Snag Attrition Stage – Eventually the dead trees (or snags) 

left after the MPB attack fall down and become surface 

fuels. The increased load of dead and downed woody debris 

on the forest floor can increase surface fire intensity, the 

probability of crown involvement in remaining live trees, as 

well as fire severity and other fire effects.

The impact of the MPB on potential fire behaviour depends on 

several variables and changes over time. Other characteris-

tics not mentioned above, such as tree species composition 

and initial stand structure, can also influence the fire environ-

ment by altering the amplitude of the anticipated changes.

An experimental fire used to further research in MPB 
and fire behaviour that took place at the Carrott Lake 
research area south of Vanderhoof.
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Fire is an essential natural process in parks 

and other forest ecosystems managed for 

natural representation; however, fire must be 

carefully managed to mitigate its effects on 

both human and ecological values. As seen in 

2003, wildland-urban interface fires can cause 

huge economic losses and social disruption. 

High intensity fires can also damage ecosys-

tems and impair site recovery and ecosystem 

health for decades. The challenge for park 

managers is to allow for fire to take place but 

ensure that it is both socially and ecologically 

appropriate. 

In recognition that fire is inevitable in 

park forests, and that the fuels created by the 

mountain pine beetle (MPB) infestation and 

climate change impacts are added threats, BC 

Parks has undertaken an aggressive fuel and 

wildfire management program in provincial 

parks in the last five years. The first priority of 

the fuel and wildfire program is to reduce wild-

fire threats to human values, including park 

facilities and communities adjacent to parks. 

The second priority is to minimize the impacts 

of wildfires on ecological values in parks.

To reduce wildfire threats to human values, 

BC Parks has utilized a range of fire manage-

ment techniques, including: mechanical fuel 

removal in smaller urban interface parks; 

establishment of landscape-level fuel breaks 

in medium-sized urban interface parks; 

and prescribed burning to reduce fuels and 

establish landscape-level fuel breaks in large 

wilderness parks. A recently completed 250 

hectare landscape-level fuel break in Silver 

Star Provincial Park near Vernon is an example 

of mechanical establishment of a shaded fuel 

break to protect both park facilities and the 

adjacent Silver Star Ski Resort.  The objective 

of the fuel break was to reduce the threat of a 

crown fire by removing hazardous fuel loading 

created by MPB-killed pine while retaining a 

25% crown closure of mature Douglas-fir.  

To mitigate the damaging effects of high 

intensity wildfires on park ecosystems a range 

of management techniques can be used. In 

large wilderness parks, when a natural fire start 

takes place, if there are no human or ecological 

values at risk and fire intensity is acceptable, 

the fire may be monitored and only suppressed 

when required to keep it within a defined burn 

zone. In anticipation of future wildfires, stra-

tegically placed fuel breaks, established either 

mechanically or through prescribed burns, 

can further add to a fire-resilient landscape.

In the near future, it will also be important 

to proactively address high fuel loads through 

a targeted prescribed burn program to safely 

reduce future expected hazardous fuel levels 

before they become a safety or ecological 

liability. As MPB-killed trees begin to fall over, 

they will progressively add to the fuel loading.  

If the fuels can be burned off when only a small 

percentage of the stand has fallen over and 

ground fuels are at a relatively low volume, 

fuel reduction may be achieved without a high 

intensity fire. Conversely, in high fuel load 

conditions, it may be possible to burn under 

marginal burning indices, once again achieving 

fuel reduction without a high intensity fire. 

Some work has been done by the Ministry 

of Forests and Range Protection Branch to 

assess wildfire behaviour in MPB-killed 

stands and experiments have even been 

tried in the Northwest Territories on burning 

off tree crowns under winter conditions. 

These types of burning innovations are 

still under development and more work will 

need to be done to develop these trials into 

operational burning practices. The amount 

of area that can be effectively treated; 

however, will only be a small fraction of the 

total MPB affected area and treatments will 

need to be focused on establishing high 

priority fuel breaks or protecting sensitive 

ecosystems that could be damaged by high 

intensity fires.  In some cases, for example in 

mountain caribou habitat, fire exclusion may 

be required to maintain a specific habitat 

type to assist in wildlife recovery efforts.  

The post-infestation effects of the mountain 

pine beetle infestation will result in constant 

changes to park forests that will continue for 

decades as climate change, wildfire and suc-

cession combine to influence forest ecology. 

Through the coming decades, BC Parks will 

continue to utilize proactive forest manage-

ment methods to protect human values and 

use innovative fire management techniques 

to mitigate adverse ecological impacts 

when sensitive ecosystems are at risk.  

Lyle Gawalko, RFT, FIT, is currently employed 
as a forest ecosystem officer for BC Parks in the 
Ministry of Environment. Previously, he had 
worked in industry and the Ministry of Forests 
and Range as a forest technician. He earned a 
diploma of Forest Technology from BCIT in 1981 
and a degree of Natural Resource Conservation 
from the Faculty of Forestry at UBC in 1996.

Park Fire Management in Post-MPB Affected Ecosystems

Viewpoints
By Lyle Gawalko RFT, FIT

P
ho

to
: L

yl
e 

G
aw

al
ko

  

This shaded fuel break in Silver Star Provincial Park retains 25% crown closure of Douglas-fir.
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SShould low- and moderate-severity fires 

be brought back to the forests of the East 

Kootenay region? My research group and I 

have investigated the frequency of historic 

fires, the influence of climate on fire occur-

rence, and the impacts of historic fires on 

forest structure and dynamics in the dry 

forests of British Columbia. We have done 

so by developing multi-century tree-ring 

chronologies that are accurate to one year.

We have focused on mixed-conifer, old 

forests with complex size and age structures 

in the Cariboo and East Kootenay regions. 

Crossdating (see sidebar) of stem cross-sec-

tions from 403 fire-scarred trees and snags 

from 38 study sites yielded 894 fire-scar dates 

ranging from 1323 to 2003. The shortest fire 

record included five fires since 1828 and the 

longest record included 27 fires since 1323. 

Within sites, two to 138 years separated 

consecutive fire scars and median intervals 

between fires were 10 to 78 years. These fire-

scar records clearly indicate that frequent fires 

of low-to-moderate severity were common. 

We conclude that a mixed-severity regime, 

including low-, moderate- and high-severity 

fires, best describes the historic fire regimes 

of the Cariboo and East Kootenay regions.

The fire regime changed abruptly during 

the 20th century. The current fire-free interval, 

defined as time since the last fire, ranged 

from three to 147 years at individual sites. 

Current fire-free intervals were longer than 

the historical median fire intervals at 89% of 

our study sites and longer than the maximum 

interval at 63% of sites, meaning most current 

fire-free intervals exceed the historic range of 

variation. The low incidence of fires during the 

20th century is partly due to climate variation, 

but largely is explained by human impacts. 

We have determined that climate was a 

significant driver of historic fires. Analysis of 

the climate conditions show that historical 

fires burned during pronounced droughts 

and decades of warm and dry climate as-

sociated with changes in the circulation 

patterns in the Pacific and Atlantic Oceans. 

Fires were least likely to burn when the 

Pacific was cool and the Atlantic was warm. 

The latter conditions prevailed from about 

1946 to 1966 and were not conducive to fire. 

In contrast, climate conditions suitable 

for fires have dominated since the 1980s, 

particularly during El Niño events. Although 

these climate conditions explain the drought 

and fires of 2003, they do not explain the low 

occurrence of fire scars in the past 30 years.

The decrease in fire frequency and increase 

in return intervals during the 20th century 

were largely caused by human actions. Fire 

frequency began to decrease in the late 1800s 

due to cessation of burning by First Nations 

and changes in land use by European set-

tlers following the Gold Rush. Using modern 

technology in the past 60 years, we have 

restricted the size of many fires and effec-

tively eliminated wildfires of low-to-moderate 

severity, as indicated by the fire-scar record. 

Low-to-moderate severity fires normally 

reduce fuel accumulations and contribute to 

structural complexity of forests. In contrast, 

attempts to suppress fires have been least 

effective during extreme weather conditions 

so that large wildfires are often severe, stand-

replacing fires. Therefore, the cumulative 

effects of modern fire suppression are reduced 

low-to-moderate severity fires, increased fuel 

accumulations, and increased risk of high-

severity fires which reduce structural diversity 

of forests at stand-to-landscape scales.

Many of the structural characteristics 

unique to old, complex forests in the Cariboo 

and East Kootenay regions result from 

relatively frequent, low-to-moderate sever-

ity fires. Historical fires resulted in uneven 

age-structures, low density of veteran trees 

and Douglas-fir, western larch and ponderosa 

pine with up to eight fire scars per tree. At 

most study sites, discrete cohorts of trees 

were established following the last fire in the 

late 1800s or early 1900s. These trees form 

dense understory strata that have persisted 

during the current fire-free interval. Our 

on-going research explores coarse woody 

debris dynamics and habitat diversity 

under the influence of fire suppression.

Our crossdated, high-resolution fire scar 

records have important implications for natu-

ral disturbance-based management which 

aims to retain historical forest structures 

and processes. Managers must recognize the 

inherent variability in historic fire regimes 

and its effects on stand structure. Specifically, 

silvicultural systems must maintain a variety 

of forest structures and a range of tree ages in 

managed stands. Similarly, low-to-moderate 

severity fires should be returned to landscape 

either as prescribed fires or by actively manag-

ing natural fires to maintain the low-to-mod-

erate severity component of the fire regime.  

Lori Daniels, PhD, RPBio, is a biogeographer and 
ecologist who studies the impacts of natural dis-
turbance, climate and humans on forest dynam-
ics. Her research uses tree-rings to reconstruct 
forest histories in western Canada and the Andes. 

For more information visit www.geog.ubc.ca/~daniels

Viewpoints
By Lori D. Daniels, PhD, RPBio

Crossdating
Crossdating is the fundamental principle of 

dendrochronology that ensures precision and 

accuracy when determining the calendar year of 

a tree ring. It is the process of matching patterns 

in ring widths among several tree-ring series to 

determine the exact year in which each ring was 

formed. The process of crossdating detects false and 

missing rings. False rings are bands of latewood cells 

that form when tree growth slows prior to the end 

of the growing season. Missing rings result when no 

ring is formed during the growing season or when a 

ring is formed around only part of tree circumference. 

Missing rings are common where resources are 

limiting and/or following disturbances such as fire. 

When properly applied, crossdating reduces errors in 

tree ages, ensures accuracy when dating fire scars, 

and can be used to determine the outer-ring date or 

year of death of snags and logs. 

Tree Rings and Fire Regimes
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IIn Canada, fire science is a relatively 

small but diffuse field that overlaps many 

others. In recent years, fire science research 

funding, particularly outside the Canadian 

Forest Service (CFS), has often depended on 

the political forestry issue of the moment, be 

it the mountain pine beetle, climate change, 

backlog reforestation or other non-fire issues. 

Consequently, progress in our fire science 

knowledge has tended to be piecemeal and 

scattered. Forest fire science can be broken into 

four major fields: fire behaviour, fire regimes, 

the ecological effects of fire and the effects of 

forest management activities on fire. Major 

knowledge gaps within these fields that are rel-

evant to fire management in BC are as follows.

Fire Behaviour
Fire behaviour prediction in Canada relies on 

the Fire Behaviour Prediction System of the 

CFS, which recognizes only 16 fuel types and 

does not include most mature or older forests 

in the Coastal Western Hemlock, Interior Cedar 

Hemlock, and Engelmann Spruce Subalpine 

Fir biogeoclimatic zones, or slash in partially 

cut or thinned forests. Consequently, our abil-

ity to predict the behaviour of wildfires or 

prescribed burns in these fuel types is limited. 

Fire Regimes
Knowledge of historical fire regimes is 

fundamental to management of protected 

areas and of biodiversity. Relatively few fire 

history studies have been conducted in BC 

and most have been in drier forests. While 

stand age class distributions have been 

used to infer fire history of wetter forests, 

shortcomings in the methodology used 

have recently been pointed out, rendering 

the results of older studies questionable. 

A bigger problem occurs in forests with 

mixed severity fire regimes, where low 

severity understory burns are interspersed 

with high severity stand-replacing fires. 

Such forests are common in BC and a key 

issue is the proportion of the historical 

landscape occupied by stands of different 

age and density. Recently the US concept of 

Fire Regime Condition Class (FRCC), which 

indicates how far the current fire return 

interval of a stand deviates from the histori-

cal average value, has been applied to BC 

forests. The usefulness of applying FRCC to 

forests with mixed severity fire regimes is 

currently unsubstantiated. The average fire 

return interval is considered less ecologically 

important than the extremes. Although a 

stand may be experiencing a longer fire return 

interval than the historical average, these 

longer intervals probably occurred histori-

cally as well. A comparison of the current to 

the historical distribution of FRCCs across 

a landscape is ecologically meaningful, 

but this comparison has not been done. 

Finally, it is also presumed that effective 

fire suppression in recent decades has lead to 

a fuel buildup in our forests. This is unlikely 

in forests with long historical fire return 

intervals, is uncertain in forests with mixed 

severity fire regimes and is also currently 

unquantified in most BC forests. Restoration 

of fire, while undoubtedly justified in some 

instances, currently lacks a scientifically 

quantified rationale in most forests.

Ecological Effects of Fire
Although many ecological effects are well 

known, we currently do not know how to pre-

scribe a fire that will have predictable ecologi-

cal effects. Prescribed fire predictions should 

take into account the sensitivity of a site to fire 

and, in forests, the degree of tree mortality 

desired. There are currently no BC guidelines 

for either. We can partly use western US guide-

lines for the latter, but these are not linked 

to the Canadian Fire Weather Index or Fire 

Behaviour Prediction systems. Consequently, 

our ability to develop prescriptions for 

prescribed burns that have desired impacts 

on the site and on standing trees is limited. 

Effects of Forest Management Activities
While many of these effects are known, 

others await scientific discovery. For 

example, the separation of fire suppression 

from forest management, which occurred 

in the 1990s in BC, was contrary to sound 

fire management which requires close 

integration of fire and forest management 

to ensure each of the two types of manage-

ment activities consider their impacts on 

the other. The effects of this separation on 

fire hazard and fire risk can be questioned 

and were in ABCFP’s 2005 position paper 

on forest fires in BC. It has not been scien-

tifically substantiated that the separation 

has lead to better fire management. 

On the question of fire hazard, different 

communities in BC have developed, or are 

developing, interface fire management 

plans. These plans tend to use different 

criteria to rate fire hazard. Williams Lake’s 

plan, for example, uses surface and crown 

fuels, whereas the plan for Revelstoke 

includes forest floor depth as well. There 

has been no scientific comparison of the 

different sets of criteria used to deter-

mine which is the most appropriate. 

Closer co-ordination and communica-

tion between fire managers, both interface 

and wildland, fire management consultants, 

and fire researchers, within and outside the 

Canadian Forest Service, should help to more 

rapidly reduce the existing major knowledge 

gaps. Reactivation of BC’s regional fire manage-

ment/protection committees and research 

sponsorship by the Canadian Committee on 

Forest Fire Management, both of which used to 

contribute to forest fire research in BC, would 

also be beneficial.  

Michael Feller, PhD, is an associate professor in 
the UBC Forest Sciences Department, where he 
has been conducting fire ecology research and 
teaching forest fire science and management 
since 1983.

The State of Forest Fire Science  
  and Major Knowledge Gaps 
   Relevant to Forest Fire Management in BC

Viewpoints
By Michael Feller, PhD
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FForests and grasslands were home to 

aboriginal peoples who learned to live on 

the land, drawing from it food, shelter, cloth-

ing, transportation and spiritual support. 

Fire was an essential element that made 

survival possible, not only for warmth and 

cooking, but also for creating and maintain-

ing a variety of environments. As noted fire 

historian Stephen Pyne asked rhetorically: 

“Why would they not exploit fully the most 

indispensable element of their toolkit?”1

Fire was used to manage food and me-

dicinal plants, habitat for desirable wildlife 

and domestic range, and to reduce fuel 

loadings around habitations. Burning was 

done at specific times of the year and required 

knowledge of fire behaviour and vegetation 

response. At least 12 fruiting shrubs and six 

plants with edible roots were encouraged by 

traditional burning practices in BC. The major 

target plants were berry producers such as 

Vaccinium and Rubus species, nodding wild 

onion, several lilies, salal and soopolallie.

Specific patches were treated with fire on 

perhaps a four- or five-year cycle. Such rota-

tional burning kept a landscape area in con-

stant production. The favoured locations for 

fire use might be close to a village or seasonal 

camp, or far enough away to require a special 

trip to harvest the current year’s crop and 

carry out a burn. A prominent example is the 

blue camas, whose bulbs provided a source of 

carbohydrates for aboriginal peoples of south-

ern Vancouver Island. Growing in meadows 

and Garry oak woodlands, camas was har-

vested in late spring and early summer and the 

area burned later in the summer or early fall.

Aboriginal peoples travelled east through 

the Rocky Mountains, with some tribes 

moving seasonally to hunt and fish, others to 

trade. Fire was used in three major ways on 

the eastern side. On the prairies, as Colonel 

Sam Steele (later of Fort Steele fame) noted: 

“Indians ...wilfully set the prairies on fire (in 

the autumn) so that the bison would come to 

their part of the country to get the rich green 

grass which would follow in the spring.”2

In the montane valleys, fire was used to 

keep travel routes free of fallen timber and 

brush, while encouraging grasses for horses 

plus aspen and willow for bison, elk and deer. 

In northern boreal forests, spring burning 

kept meadows open. In fur trapping areas, the 

fires of spring encouraged aspen and willow 

to support beaver and moose populations. 

Aboriginal peoples were adept at burning 

and created and maintained mosaics of 

communities of preferred plant species. 

While burning by native peoples was 

constant and local, the impact of non-natives’ 

use of fire was more abrupt and widespread. 

Beginning with settlement in the later 1800s, 

exploration, industrial activity and land 

clearing resulted in many serious wildfires. 

In response, the Bush Fire Act was passed 

by the Legislative Assembly of BC in 1874, 

authorizing fines or imprisonment if someone 

allowed fire to escape and damage private or 

Crown land. However, as the first fire wardens 

and fire-fighting crews were not hired until 

1905 the law was of limited use. The major 

changes came in 1912 when the Forest Act 

established the BC Forest Service, increasing 

fire prevention and suppression activities, and 

H.R. MacMillan, a staunch advocate of forest 

protection, became the first chief forester. In 

what is now Alberta the first fire legislation 

was passed in 1832 but, as in BC, nothing 

effective happened until after passage of 

the Dominion’s Forest Reserves Act of 1906.

In the early 1900s most wildfires resulted 

from campfires, railways and land clearing. 

Two national concerns were the preven-

tion of wildfires on harvested areas and 

reduction of fires caused by locomotives. 

Controlled burning was used by settlers to 

clear forest land for agricultural develop-

ment as well as by industry to dispose of 

slash on logging operations, all with the 

encouragement of BC government agencies.

But fire control remained paramount for 

over a century and aboriginal burning all but 

ceased. Slash disposal burning evolved into 

prescribed burning for site preparation and 

burning for wildlife habitat enhancement has 

continued in some regions for decades. The 

concept of fire use in ecosystem management 

and for fuel treatments in the wildland-urban 

interface has been reassessed recently and 

we now see prescribed fire applied for a 

wider range of specific objectives. Fire has 

been reintroduced in BC and Alberta to 

support contemporary land management 

objectives such as ecosystem restoration in 

the dry Interior forests, fuel reduction and 

resource management in protected areas.

Different cultures have had different 

attitudes towards and uses for fire. The more 

we learn about it, the greater our respect for 

fire and the need to live with it wisely.  

John Parminter is an ecologist with the Research 
Branch of the BC Forest Service. He graduated 
from UBC with BSF and MF degrees. He has 
been a director of the Forest History Association 
of BC since 1984 and authored or co-authored 
several forest history publications.

Peter Murphy is a professor emeritus in forestry 
at the University of Alberta, former chair of 
forest science and associate dean for forestry. He 
earned a PhD at the University of British Colum-
bia in 1985. A founding member of the Forest 
History Association of Alberta, he has authored 
several forest history publications. 

1. Pyne, S.J. 1997. Vestal fire: an environmental history, told 
through fire, of Europe and Europe’’ encounter with the 
world. University of Washington Press, Seattle. p. 29

2. Steele, S.B. 1915. Forty years in Canada. Russell Lang & 
Co., Winnipeg. p. 69

Historical and Cultural Uses of Fire in Western Canada

Viewpoints
By John Parminter, MF, RPF and  

Peter Murphy, PhD, RPF (Alberta)
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