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Context and Terminology
Before I get started, let me suggest that context and ter-

minology are fundamentally important in the large fire 
discussion. Many will see large fires as bad; others not so. 
Whatever our leanings, judgments surrounding wildland 
fire are based on a number of perspectives: social, political, 
economic and ecological, as the theme of this conference re-
flects. It goes without saying that these effects will take on 
different meanings as we move across wildland-urban inter-
face values, the general forest zone, large natural areas, and 
wilderness. Effects also often change over time.

Some forests are adapted to high-intensity, stand re-
placement fires; others are not. The fire regime concept 
offers a useful contextual gauge that helps in determining 
fire’s short- and long-term ecological effects by framing the 
characteristic frequency, intensity, scale and seasonality of 
historic fire rhythms with respect to forest type. Departures 
from characteristic fire behavior to uncharacteristic fire 
behavior offers a basis for determining the ecological impli-
cations involved (Hardy, 2005).

Value laden terms such as “disastrous” or “catastrophic” 
are more suited to describe social, political and economic 
impacts. These words are defined by Federal Emergency 
Management Agency (FEMA) with reference to the Stafford 
Act (FEMA Definitions, 10/27/2008). Wildfire disasters 
cause “substantial damage or injury to civilian property or 
people.” A catastrophe is a “disaster so overwhelming that 
a large segment of society is affected and extraordinary 
resources and skills are required to cope, some from other 
areas of the country or from other nations.” Let me note that 
this may be a good place to thank our friends from Canada, 
Mexico, Australia, New Zealand, and the other countries that 
have helped us deal with wildfire disasters over the years.
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IN REMEMBRANCE

This paper is dedicated to the memory of Dr. Robert Edward Martin (1931-2013).
Fire Science Professor, Mentor and Friend.

This paper draws attention to the unplanned, unwanted 
wildfires occurring in the densified dry forest types of the 
Interior West (e.g., ponderosa pine and associated species)1. 
Their impacts are measured against the sum of suppression 
costs, private property losses and environmental damages. 
Sometimes, human fatalities are included. These altered 
forests are often where the social, political, economic and 
ecological measures of significant adverse impact all con-
verge. Although this paper draws conclusions that may have 
similarities or parallels in other forests, we would be mis-
taken to apply them universally. Each fire regime has its own 
ecologies, its own measures of impact and presents its own 
management challenges.

Introduction
In an era when preparedness budgets have never been 

higher, when cooperation between partners has never been 
better, when predictive models have never been more sophis-
ticated, and when technological support has never been more 
available…we are suffering from the worst wildfires since 
America organized to eliminate the large fire problem at the 
turn of the last century (Figure 1).

High-cost, high-loss wildfires—at unprecedented 
scales—are becoming the new normal, particularly in the 
West. The emergence of these recurring, record-setting in-
cidents signals a new reality that challenges us to re-think 
protection strategies.

Federal, state and local governments are struggling to 
meet their mandates for protection, ensure the safety of 
their firefighters, and control fire suppression costs. Within 
the U.S. Forest Service, in the early 1990s, Fire & Aviation 

1 Although a 2009 Federal Fire Policy change allows managers to use 
wildfires to achieve resource objectives, as of this writing, the 
term “wildfire” is defined by the National Wildfire Coordinating 
Group (NWCG) as “an unplanned, unwanted wildland fire where the 
objective is to put it out (NWCG, 7/2012”). In this paper, where the 
word “wildfire” is used, the meaning reflects the NWCG definition.
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Management activities represented about 8% of the total 
agency budget. Today, it is nearing 50% and still growing. In 
this same period, there has been a four-fold increase in fire-
fighting preparedness budgets in the Forest Service. Recent 
projections indicate that the federal government will spend 
upwards of $1.8 billion in firefighting this year. In a zero-sum 
budget environment, fire-fighting costs have been eating into 
other programs, including those that might further reduce 
the fuels that might mitigate these large fires.

Catastrophic wildfires fall under the emergency exemp-
tions in policy. In regulation, they are accepted as an accident 
of nature or excused as an act of God. However, more lately, 
the public seems in a less forgiving mood when it comes 
to the management of wildfires. There has been a growing 
tendency to find fault, point out an operational failure, and 
assign blame. In the aftermath of a wildfire disaster, there 
is a predictable wave of investigations, Town Hall meet-
ings, Blue Ribbon Panels, Governor’s Commissions, and 
Congressional hearings. Most call for a faster, more deter-
mined initial attack response, larger firefighting capacity or 
a better fire policy. However, the problem persists.

Perhaps because our after-action assessments are con-
fined to firefighting response or the incident’s management 
between time of detection and time of containment, we tend 
to focus too narrowly on operational performance and over-
look that these extraordinary wildfires usually trace to a 
long-developing, but unrecognized land management prob-
lem. The large fire phenomenon is often less about how we 
fight fire than how we attend to fire-dependent forests.

Although some might dismiss this as “eco-babble,” we 
cannot bemoan the costs, losses and damages that follow 
in the aftermath of catastrophic wildfire, and at the same 
time, remain unknowing or indifferent to fundamental dis-
turbance processes and successional dynamics that define 
fire-dependent ecosystems. We cannot overlook how fuel ac-
cumulations and the densification of these forests predispose 
them to disaster.

In the West, we use the term “between a rock and a hard 
place” to describe a vexing, most difficult dilemma. These 
problems are not ones where a political solution reaches for 
an altogether good outcome; there is none. Lacking public 
and political will to act, these problems remain under the 
domain of the managers and on-the-ground responders to, 
somehow, deal with in the absence of a realistic plan. Fire 
managers and firefighters are between a rock and a hard 
place because they are unable to control the worst wildfires, 
but neither can they work at large-enough scales to mitigate 
the hazards that predispose them.

•	 The consequences of the few wildfires that escape initial 
and extended initial attack have become enormous. A re-
markable success rate may be masking a deeper problem 
that strikes to the heart of protection aims. Fair or not, 
firefighting forces are not judged by how many wildfires 
they put out; they are judged by how they perform at the 
highest level of threat2, when the protection of lives, prop-
erty and natural resources matters the most.

•	 Expectations for protecting houses at the wildland-
urban interface is growing, while the willingness to 

	
  
Figure 1—Reported wildfire acres burned on state and federally protected lands in the eleven states in the western United 

States (1916-2013)
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accept thinning, prescribed burning and government- 
recommended fire-safe building codes on private lands is 
often unwelcome. Fire danger warnings are often ignored 
until there is smoke in the air.

•	 Despite knowing the value of fuel reduction treatments 
in mitigating wildfire risks, active management is often 
met with a series of discouraging and near-insurmount-
able obstacles. High costs, long planning horizons, and 
a number of regulatory requirements impede hazard 
reduction work at effective scales. “No-action” has be-
come the default alternative, compounding the problem 
over time.

•	 Finally, although we maintain that firefighter safety 
comes first in policy, in practice pressures to get the 
job done and take risks are intensifying, especially at 
the wildland-urban interface. Lacking clear limits in an 
increasingly unforgiving environment, we are left won-
dering where the boundaries are, in terms of acceptable 
loss. Whether measured in lives lost, homes lost, pub-
lic values lost, or money expended, we wonder what 
threshold must be crossed before we pause and insist on 
change.

So, at an impasse between a suppression strategy that 
comes up short under extreme burning conditions and a 
mitigation strategy that is largely hamstrung, firefighters 
soldier on, getting more deeply invested in pushing an un-
tenable position.

How do we break this impasse? How do we get out from 
between this “rock and a hard place”? Why do we need to 
re-think wildfire protection strategies and consider chang-
ing course?

Objectives
Increasing drought, deteriorated forest conditions, and 

expanding development at the wildland-urban interface 
have combined to change the calculus of wildland fire pro-
tection. An over-reliance on suppression-centric protection 
strategies, where increasing wildfire threats are met with 
greater firefighting force, are failing to work under extreme 
burning conditions. The onset of mega-fires and forecasts 
for deeper, more prolonged droughts are clear indication 
for a new, more comprehensive wildfire protection strategy.

This paper maintains that safer, more cost-efficient, and 
more sustainable fire protection strategies will need to look 
beyond operational and fire policy “fixes” and address the 

causal and contributory factors involved. The paper calls 
for a more comprehensive wildfire protection strategy; one 
where the idea of protection is expanded to include the 
land management policies, land-use behaviors and regula-
tory requirements that influence and govern the condition 
and vulnerability of the Interior West’s fire disturbance 
regimes.

In the spirit of this conference’s call for exploring so-
lutions, this paper will propose some thoughts on a set of 
management actions going forward.

Background
Large wildfires are relatively rare (only about 1 or 2% of 

all starts), but they account for about 95% of the total burned 
acres and roughly 85% of all suppression costs (Hyde and 
Williams 2007; Figure 2). Over the past several years, there 
has been a growing number of nationally significant wild-
fires in this country. At least 7 of the 11 Western states have 
suffered their worst wildfires on record; some more than 
once. So-called “mega-fires” (Omi 2005; Williams 2007; 
Williams and Hyde 2009) may be extraordinary for their 
size, the magnitude of response, and their cost, but they are 
better defined by the deep and long-lasting social, economic, 
and environmental consequences involved. They commonly 
evoke a governor’s disaster declaration to support the emer-
gency. Politically, their repercussions reach the highest 
levels of government. Lives are often lost. Hundreds, some-
times thousands of houses are destroyed, local economies 
are disrupted and community infrastructure is often left in 
shambles. People don’t easily “move on” from these cata-
strophic fires.

Throughout the 1950s, 1960s and 1970s, however, large 
wildfires were unusual. In fact, under the old reporting sys-
tem, the “G” size class was the largest, describing those 
incidents of 5,000 acres or greater. Throughout the West 
in this three-decade period, relatively few “G” fires were 
reported. Today, a 5,000 acre fire may not make the Daily 
Situation Report because it is not big enough. In Arizona—
up until the beginning of the 21st century—the largest forest 
fire reported in state history was the tragic Dude Fire in 1990, 
at 28,000 acres. In 2002, the Rodeo-Chediski Fire burned 
a shocking 468,000 acres. A short nine years later, it was 
eclipsed by the Bear-Wallow Fire (469,000 acres in Arizona 
and 538,000 acres in Arizona and New Mexico combined). 
In the past twenty years, one expert estimates that nearly 
20 percent of Arizona’s forests have burned over, resulting 
in near-complete mortality (Swetnam, 2012). Alarmingly, 
these enormous wildfires are often occurring in altered 
forests that have higher fuel loads and are more dense and 
more vulnerable than they were before the turn of the last 
century. In these forests, changed conditions have resulted 
in changed fire behavior. Historic low-severity, stand-main-
tenance burning has given way to severe stand replacement 
burning. These changes have occurred throughout much of 
the Interior West’s ponderosa pine forests.

2 The highest level of threat describes those conditions where the 
exposure to risk and likelihood of loss is high or near-certain. It is 
where extreme fire behavior challenges all efforts at control. Fireline 
intensities preclude direct attack by any means. Long-range spotting 
often inhibits indirect attack. The combined effects of drought, 
hot, dry and windy weather, along with dried-out, desiccated fuels 
ranging, uninterrupted, across whole landscapes result in rates of 
spread that far out-pace ground and aerial fireline production rates. 
The level of threat is often exacerbated by a serious draw-down 
of firefighting assets, due to demand from other, simultaneously 
occurring wildfires and the emergence of new starts.

Williams	 Between a Rock and a Hard Place:...
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Some years ago, we examined recent worst-on record 
wildfires to see if we could identify any common character-
istics (Williams and Hyde 2009). Here are a few:

•	 Most large fires were in the Interior West. Nearly half 
were person-caused. Of these, most were the result of 
carelessness, but some were intentional.

•	 Although many mega-fires burned through a variety of 
forest types, much of the total burned acreage was in for-
ests once dominated by ponderosa pine and associated 
dry-site species (Figure 3)

Most forests had undergone significant changes in spe-
cies composition, stand structure, stand density, and fuel 

accumulation. These once-open forests, with about 50 
large trees per acre are now commonly choked with 500 
to 1,000 or more smaller trees per acre. Over-accumulated 
biomass, dried out in the presence of drought, has resulted 
in severe fire behavior in these altered forests. These wild-
fires did not “just happen,” as an accident might; they have 
been incubating for over a century. The effects of fire exclu-
sion, over-grazing, high-grade logging, and, more recently, 
preservation or “hands-off” forest management approaches 
have manifest themselves in forest conditions that fuel se-
vere wildfires(Figures 4 and 5). Ironically, many of today’s 
worst wildfires are occurring in forests that were among the 
most benign in terms of potential fire behavior 100-years 
ago.

•	 The once-open forests, commonly at valley-bottoms, 
historically afforded something of a “buffer” between 
the stand-replacement fire regimes in forests higher in 
elevation and removed from the settlements below. That 
“buffer,” now, is all but gone. At the wildland-urban in-
terface, this shift from open, low fuel- load conditions to 
dense, high fuel-load conditions has important implica-
tions for protection. Much of the West’s wildland-urban 
interface is concentrated in these forests.

•	 All incidents occurred under extreme burning condi-
tions. Energy Release Components (ERC: a measure of 
drought) were above the 100th percentile during the life of 
most of these fires.

•	 These record-setting wildfires exceeded all efforts at con-
trol until they burned to a break in fuel or there was relief 
in weather. Perimeter growth remained far greater than 
fireline production rates (both ground and air) until se-
vere fire behavior abated.

•	 Wildland urban interface values were common on these 
incidents and almost always given the highest priority for 
protection. “Point protection” strategies usually resulted 
in greater perimeter growth elsewhere, often onto public 
lands perceived to be of lower value. It was not clear that 
the cumulative impacts to watersheds, wildlife habitat, 
old growth, endangered species, viewsheds, air quality 

	
  

Figure 2—Approximate distribution of acres 
burned and suppression costs between 
initial and extended attack wildfires and 
large or mega-fires, by percentage.

	
  Figure 3. Recent highest cost, loss and/or damage forest fires in relation 
to native ponderosa pine distribution (2000-2013).
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for a variety of resource needs (e.g., watershed, wildlife 
habitat, roadless, recreation, etc.). These undisturbed con-
ditions, on these dry sites, were characterized by dense 
stands with high volumes of biomass and heavy fuel 
loadings. Under extreme fire weather conditions, these 
conditions contributed to severe fire behavior.

•	 Notably, within the perimeter of many of these inci-
dents, there were relatively small areas that were treated 
and prior understory thinning and/or prescribed under-
burning had been accomplished. In these treated areas, 
fire-intensity was much lower. Consequently, mortality 
and damage was also much lower (Figure 6).

	
  
	
  
	
  

	
  	
  
	
  

	
  
Figure 4—Representative stand conditions, burning characteristics 

and aftermath of a historic fire-maintained ponderosa pine 
forest.

and other public values were being adequately weighted 
in making tactical decisions or establishing protection 
priorities.

•	 The land and resource management plans where these fires 
occurred called for maintaining undisturbed conditions 

	
  
	
  

	
  
	
  

	
  
	
  
	
  Figure 5—Representative stand conditions, burning characteristics 

and aftermath of a modern undisturbed ponderosa pine forest.
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Discussion
Policy objectives are important benchmarks that are used 

to evaluate performance. When objectives are no longer at-
tainable, there is strong indication that our approach needs 
to change.

The wildfire protection objective has long been to:

“Protect people and property and—without compromise 
to firefighter safety—minimize natural resource losses and 
environmental damage at the least suppression cost,”

As the number of disaster wildfires has increased, most 
observers would have to acknowledge that our current pro-
tection strategy has run up against clear limits under extreme 
burning conditions. The worst wildfires defeat virtually ev-
ery component of the protection objective (lives, property, 
natural resources and cost). When it gets hot, dry, and windy, 
and there is too much fuel and too much biomass, accumu-
lated over too many years, recent disaster wildfires have 
become too much to control.

It was many years ago that pioneer fire ecologist Dr. 
Harold Biswell described the move from fire control to fire 
management as more balanced. If memory serves, he de-
scribed fire management as one-third suppression, one-third 
fuels reduction and one-third prevention. We’ve been slow to 
achieve that balance. In fact, most post-disaster recommen-
dations and actions have us “retreating” to more suppression 
(Zimmerman 2014).

In the aftermath of a disaster, there are often public and 
political calls for a faster response and a more determined ef-
fort...next time. Many argue that we need to “double down” 
on suppression, invest more in preparedness and fight fire 
more aggressively. Some argue that we need to return to the 
“10 a.m. Policy,” whereby all new starts are to be controlled 
by 10 a.m. the following day at less than 10 acres. A few sug-
gest that we need to go “all-in” with suppression and move 
away from a natural resource orientation to a Federal Fire 
Service.

Other themes are sometimes surfaced, as potential solu-
tions to the large wildfire problem:

Protect Houses and Let More Fires Burn Into the Wild-
lands. Some say we should fireproff homesites, emphasize 
FIREWISE planning and take other precautions around 
high values, letting fires run their course and burn more 
freely in the general forest zone where values-at-risk are 
perceived as lower.

Large Wildfires Are Going to Happen…Some argue that 
large wildfires are going to happen and that not all is bad 
about it. Given that we cannot prevent them all and that 
restoration work is too expensive or too contentious, they 
say, “why not let nature take its course and let fire play its 
role, in order to clean out over-accumulated fuels?”

Accelerate Fuel Reduction Work...No one promises that 
reducing fuels will prevent wildfires, but the severity of 
those wildfires should be lessened, particularly in the 
short-interval fire-dependent ecosystems. Many experts 
contend that fuel reduction works at reducing wildfire im-
pacts, but most also agree that we don’t do enough of it.

Among the Western forests, perhaps none has the sci-
ence supporting fuel reduction and fire-use more than the 
ponderosa pine type. Long before we began managing these 
forests, Native Americans routinely underburned them for 
food, forage and access (Barrett and Arno 1982; Barrett and 
others 2005). Early in the twentieth century, Aldo Leopold 
observed the importance of frequent, low-intensity burning 
in maintaining these forests (Leopold 1924). Other scientists, 
over the decades, have supported the benefits of fuel reduc-
tion and low-intensity fire-use in ponderosa pine (Weaver 
1943; Sweeney and Biswell 1961; Biswell and others 1973; 
Hall 1976; Gruell and others 1982; Agee 1993; Arno and 
Allison-Bunnell 2002; Keeley and others 2009).

Our own firefighters emphasize the importance of fuel 
reduction. In 1996, following the disastrous Storm King 
Mountain Fire, a landmark national survey found that an as-
tounding 83% of firefighters ranked fuel build-ups as among 
the most important factors affecting their safety (Tri-Data, 
1996).

In 1999, at the behest of Congress, the Government 
Accounting Office (GAO) issued a report in response to a 
series of disaster fires (GAO 1999). The report found,

“The most extensive and serious problem related to the 
health of national forests in the Interior West is the over-
accumulation of vegetation, which has caused an increasing 
number of large, intense, uncontrollable and catastrophi-
cally destructive wildfires.”

The report estimated that some 39 million acres were at 
highest risk. It identified much of the highest risk in altered 
ponderosa pine forests. It cannot be overlooked that these 
forests are often at the interface and typically closest to peo-
ple and communities.

The Forest Service answered the report the next year and 
described what it would take to address the Interior West’s 
wildfire problem (USDA Forest Service 2000). “Protecting 
People and Sustaining Resources in Fire-Adapted Ecosystems: 

	
  

Figure 6—Comparison in post-fire mortality between treated areas (in 
green) and un-treated areas (in black). From: Tyee Fire, Wenatchee 
National Forest (1994).
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A Cohesive Strategy” called for a ten-fold increase in fuel re-
duction treatments in the Interior West, eventually reaching 
3 million acres per year. It prioritized ponderosa pine and as-
sociated dry forest types in the highest hazard condition for 
treatment. The strategy anticipated a 15-year treatment time 
frame to begin realizing a reduction in wildfire costs, losses 
and damages. It estimated that fuel treatment costs would 
eventually reach $600 million per year.

In the early 1990s, the Forest Service fuels budget in-
creased from $12 million to $50 million, nationwide. At the 
time when the Cohesive Strategy was submitted, the Forest 
Service was treating about 300,000 acres per year in all fire 
regimes throughout the West.

Perhaps the most important features of the 2000 Cohesive 
Strategy was that it was the first agency report scaled to the 
size of the problem and that it established a priority for treat-
ment. But, its ambitions were thought too costly. Its goals 
were not fully implemented. However, it did establish the 
need for far greater levels of fuel reduction work. It became 
the basis for a significant jump in fuels funding through the 
National Fire Plan (2002) and the Healthy Forest Restoration 
Act (2004)—from $50 million per year to $350 million per 
year. Yet, there has not been a corresponding increase in 
treated acres on high-priority sites. The agency treats little 
more today than it did before the budget took a seven-fold 
increase (Peterson 2011). Higher treatment costs near the 
wildland-urban interface, restrictive regulatory constraints, 
a general lack of consensus among stakeholders, and higher 
pool and overhead costs seem to be implicated in this in-
ability to increase treatments commensurate with increased 
funding levels.

There are isolated areas where progress is being made, but 
they remain the exception rather than the rule. Demonstration 
areas near Sisters in Oregon, Flagstaff in Arizona, the White 
River-Apache Indian Reservation in the Mogollon Rim coun-
try of New Mexico, the east slope of the Sierras and, here, 
near Missoula—among others—are places where people are 
supporting more mitigation work. Other long-standing fire-
use programs in Yosemite National Park and several large 
wilderness areas (Gila, Selway-Bitterroot, Frank Church, and 
Bob Marshall Wilderness Areas) also offer examples where 
fire risks have declined as new starts are limited in growth 
potential by the size, distribution and arrangement of earlier 
fires (Teske and others 2012). Today, many of these places 
may be among the safest, most resilient and least costly-to-
protect landscapes in the Interior West. Despite the historical 
Native American use of fire in these forests, the early obser-
vations of Leopold, a 50-year history of supporting research 
from fire ecologists and fire scientists, testimony from our 
own firefighters, GAO reports and agency responses, evi-
dence from demonstration areas and observations from 
treated areas within mega-fire perimeters, we continue to fa-
vor suppression and remain unable to make much progress 
with fuel reduction, prescribed burning and restoration.

Formidable obstacles preclude getting more done, but 
these barriers, left unchallenged, will perpetuate the large 
fire problem.

Thoughts on a Way Forward
This paper argues that the Interior West’s wildfire prob-

lem is rooted in the vulnerable condition of its dry forests. 
In the ponderosa pine type, especially, high fuel loadings, 
over-accumulated biomass, and dense, multi-storied cano-
pies have developed over a period of many decades. More 
recently, a “hands-off” approach to forest management con-
tinues to exacerbate the densification of these forests. The 
condition of these forests is enabled by a regulatory frame-
work that punishes mitigation treatments, while giving a 
“pass” to the consequences associated with “no-action.” The 
problem is further abetted by an incomplete and inconsistent 
accounting of total wildfire-related costs, losses and dam-
ages that mask the true impacts, making hazard mitigation 
appear un-economical. In some cases, more fuels “pile-on” 
as a result of incompatible forest plan objectives and ill- 
fitting land-use expectations.

There are five areas that I believe need attention if we are 
to get out from between this “rock and this hard place.” They 
might be the elements of a next generation wildfire protec-
tion strategy.

Analysis at the program level

Program level analysis evaluates long-term trends against 
policy objectives. It aims to establish a basis for direction. It 
can reflect the need to change direction. It is used to develop 
budgets, staffing, priorities, and overarching strategies. Its 
usefulness depends on reliable data and a willingness to 
dispassionately assess the facts surrounding a program’s 
implementation.

Last August, the GAO issued a fire-related report that ex-
pressed concern over:

“…a firefighting culture that values experience and history 
over data and scientific analysis (GAO, 2013).”

Federal wildland firefighters can be proud of their “can-
do” attitude and their traditions, but GAO has a point. In 
many areas, we have done a good job with project-level or 
implementation analysis, but many of the larger program-
level or strategic questions are left unanswered. Many of us 
are familiar with the National Fire Management Analysis 
System (NFMAS), Aerial Delivered Firefighter Studies, 
Aerial Platform Studies, engine studies, firefighter quali-
fication studies, mobilization reports, and a host of other 
analyses to determine the mix, positioning, and numbers of 
“the most efficient level” of firefighting assets.

We do very well at achieving protection objectives almost 
all of the time, but—given the enormity of consequences 
involved when severe wildfires occur—we have to ask if 
we might be fine-tuning the tactical applications of a fun-
damentally flawed strategy; a strategy that relies almost 
entirely on the ability to put fires out and carries with it the 
implicit assumption that we can put all fires out. If a sup-
pression-centric strategy has clear limits of effectiveness at 
the highest level of threat, and these fires account for almost 
all of the total costs, losses, and damages, we have to ask if 
this strategy can continue to achieve protection objectives. 
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We also have to ask if a suppression-centric strategy can be 
sustained, as forest and climate conditions worsen.

What other wildfire protection strategies might be more 
effective under these conditions? What would a rigorous 
analysis show, if we evaluated the short- and long-term 
social, economic, and ecological costs, risks, and benefits 
among alternative protection strategies? How does sup-
pression compare with other alternatives if we continue to 
emphasize it in the future? What are the eventual risks to 
public values like water, wildlife, air quality and other val-
ues if we choose to protect private property and houses over 
public lands? What does it mean if we accept that large fires 
are inevitable and “let nature take its course?” What are the 
pros and cons if we accelerate fuels reduction work to more 
meaningful scales? And, of the alternatives we might decide 
upon, which one (or combinations of several) best meets our 
wildfire protection objective? Over the long-term, which is 
economically feasible and ecologically appropriate?

This need for program-level or strategic analysis is not 
confined to firefighting. In land management policies and 
plans managers are required to evaluate proposed actions 
at the project-level, but, at the program-level, wildfire risks 
are seldom identified, much less accurately assessed among 
broad forest plan alternatives.

If the need arises to reduce wildfire threats somewhere, 
we will enlist a number of interdisciplinary specialists and 
pull together an Environmental Assessment (EA) to navigate 
the selective logging, thinning and prescribed burning im-
pacts that are likely to affect the project area. Before it is 
completed, we will have probably spent most of the project’s 
allocation. The project plan will probably take a couple of 
years to complete and gain internal approval. Chances are 
better than even that the project will get appealed or scaled-
down. It may stall altogether for the weight of its costs and 
constraints.

On the other hand, in the absence of action, a much larger 
wildfire threat may continue to incubate. When the eventual 
serious wildfire happens, many will be surprised or, even, 
outraged. This wildfire may grow to many times the size of 
our proposed project, cost many times more than our project, 
and result in many times greater impacts than our project. 
Before the smoke clears, intense scrutiny will be brought to 
bear in how the incident was managed. Operational perfor-
mance will be reviewed and, maybe, investigated. It may be 
litigated. An Incident Commander may get sued.

For all of the scrutiny that will be brought to bear after a 
high-consequence wildfire, little attention will be directed 
to the causal and contributory factors that predisposed the 
disaster in the first place. There are no regulatory require-
ments to evaluate the factors that predispose wildfires. In 
fact, wildfires are exempt from the kind of analysis that is 
required for the proposed actions that would prevent them.

When it comes to the best way to protect against high-
consequence wildfires, whether it’s Biswell’s balanced 
1/3-1/3-1/3 formula or one or more of the protection options 
we outline above, evidence- and science-based analysis 
helps us find, or at least document, the optimal, most sustain-
able alternative and avoid settling on the most expedient, but 

socially, economically and ecologically wrong solution over 
the long-term. Credible analysis helps us understand what 
problems our “solutions” may bring over time. Analysis 
done right helps us avoid un-intended consequences.

The regulatory exemption for wildfires

In the past few years, some have urged re-visiting the 
environmental laws that govern the management of federal 
lands (Bosworth 2006; Thomas 2011; and Engel 2013). They 
argue that, altogether, these laws have become a hodgepodge 
of single-focus requirements that work at cross-purposes 
with one another and overlook larger ecosystem needs.

Many of these laws were enacted in a cooler, wetter cli-
mate cycle of the 1930s to 1970s, before the onset of extended 
drought conditions that we experience today. Prior to the 
1970s, we did not see the kind of fire behavior at the scales 
that we see today. The science of fire ecology was in its infan-
cy and not many plans addressed the disturbance dynamics 
of fire. With the exception of the 1964 Wilderness Act, most 
legislation was silent on fire’s ecological role. Although the 
current regulatory framework, such as that employed by the 
Environmental Protection Agency, tends to accept wildfire 
impacts as unavoidable, it holds prescribed fire, hazard miti-
gation and fire-use proposals to a different, more stringent 
standard. Smoke from a prescribed fire is subject to EPA’s air 
quality standards, while smoke from a wildfire is considered 
“natural” and, in regulation, exempt from the standards. In 
the laws’ interpretation, active management decisions are 
subject to regulatory controls that wildfires are not. In the 
laws’ application, using fire must “compete” against possible 
short-term impacts to a wide range of values. This disparity 
or bias begs attention in fire-dependent ecosystems.

In practice, environmental regulations typically subject 
proposed actions to series of requirements and a long, costly 
planning process, but the wildfire outcome, in the absence of 
treatment, gets a “pass” in the language of the law. Wildfire 
impacts are considered an act of God or an accident of na-
ture. Their impacts fall under emergency exemptions; they 
don’t count against air quality, greenhouse gas emissions, 
endangered species habitat, watershed integrity or other 
objectives. In practice, there is no consequence for “no ac-
tion.” The West’s large fire problem in dry forests is being 
abetted by a regulatory framework that makes the high- 
severity wildfire outcome all but certain. This bias in the law 
is almost certainly perpetuating the large fire problem in the 
West’s dry, fire-dependent ecosystems.

Are safer, more cost-effective wildfire protection strat-
egies unattainable in fire-prone ecosystems because the 
selective logging, under story thinning and prescribed burn-
ing projects might be perceived as too contentious, too costly 
or too risky? What are the tradeoffs? Are healthy, resilient 
and diverse fire-adapted ecosystems realistic if the treat-
ments that get them there are constrained by a regulatory 
bent for stasis?

Dismissing wildfires as acts of God or accidents of na-
ture does not hold when we consider the effects of 100 years 
of human-induced changes, especially in the West’s interior 
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dry forests. These changes have predisposed these forests to 
severe burning and large fire potential. Removing the wild-
fire exemption in altered dry forests strikes the perception 
that “no action” equates to no consequence. In fire-prone 
ecosystems, it forces the realization that significant social, 
economic and ecological effects can and do result from “no 
action.”

Full accounting for total wildfire impacts

Over the years, Agency Administrators, Comptrollers 
and Budget Examiners have been critical of federal spend-
ing on wildfires. Some believe that there is a lot of waste in 
firefighting: the Fire Services spend money recklessly and 
Incident Management Teams spend so much money simply 
because they can.

We are between a rock and a hard place because many 
of the highest cost wildfires involve threats to high values 
(e.g., houses and private property). Any opportunity to rein 
in spending on these kinds of wildfires is invariably met 
with public and political demands to do and spend more, 
regardless of effectiveness. It doesn’t matter that fuel accu-
mulations went un-addressed for years before the incident. 
It is never a good time to broker savings in the middle of an 
emergency.

A full accounting of wildfire costs includes much more 
than the suppression component. Private property and in-
frastructure losses, natural resource damages, burned area 
emergency re-habilitation costs, human health impacts, post-
fire impacts (e.g., mudslides and flooding), and costs related 
to settling lawsuits are all a part of large fires’ true costs. 
Some high-consequence wildfires have control costs that 
represent less than 15% of the true, total costs. For example, 
the Rodeo-Chediski Fire cost $46 million to suppress, but 
another $308 million to cover losses and damages. It is not 
unusual for property losses and natural resource damages 
to exceed three-quarters of total wildfire costs (Western 
Forestry Leadership Coalition, 2010).

The costs of reacting to an emergency, rather than pro-
actively preventing a disaster are where the real savings lay. 
The costs of “no action” are enormous and getting bigger.

When Administration Budget Examiners and 
Congressional Appropriators realize the full costs of these 
wildfires, they might better support fuel reduction strategies 
that, before, were dismissed as too costly.

Linking land management  
direction to wildfire risks

Modern large wildfires are often blamed on yesterday’s 
land management practices (e.g., a century of fire exclusion, 
high-grade logging and over-grazing). But, the mega-fire 
assessment revealed a number of examples where many of 
today’s land management plans call for maintaining dense, 
late-successional conditions un-interrupted over broad land-
scapes for a number of resource aims (watershed protection, 
endangered species habitat, roadless natural areas, and 
others).

Figure 7—Wildfire perimeters from 2002 and 2003 overlayed onto 
Northern Spotted Owl habitat areas, Sisters Ranger District, 
Deschutes National Forest.

An effective wildfire protection strategy must look be-
yond the management of fire; it must more broadly focus, 
also, on the management of fire-dependent ecosystems. 
This paper calls for a more comprehensive wildfire protec-
tion strategy that takes into account how land management 
policies, plans, and practices influence wildfire outcomes. 
Specifically, it calls for better aligning land management 
approaches with the ecological dynamics of fire-dependent 
forests as an important means of reducing wildfire impacts 
and protecting key values.

Perhaps after decades of over-exploitation, our notions of 
protection became aligned with an emphasis on preserva-
tion, “hands-off,” and maintaining undisturbed conditions. 
In fire-dependent forests, this is proving a costly and unsus-
tainable approach. In fact, we may actually be imperiling 
the very values we hope to sustain by insisting that altered 
fire-dependent forests can be held in stasis by relying on sup-
pression (Figure 7).

A policy requirement that connects the long-term risks 
of land management decisions to likely wildfire outcomes 
needs to be put in place in the post-fire review process. This 
linkage is seen as critical so there will be a more defensi-
ble basis to revise land management plan objectives as the 
means to reduce wildfire impacts. Until we better align land 
management plans with the dynamics of dry, fire-dependent 
ecosystems, we run the risk of “piling on” more fuel and 
adding more complexity onto an already-dangerous situa-
tion (Williams 2012).

Address agency firefighting’s limitations

There is another issue that waits on wildland fire managers 
and firefighters: the need to acknowledge the limits of sup-
pression. Safety concerns, funding issues, and the ability of 
local, state, tribal, and federal agencies to continue building 
ever-bigger firefighting capacity have reached critical limits 
with the onset of the large fire problem. There remains an im-
portant place for firefighting, but it is time to make clear the 
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need to confront the high-hazard forest conditions that predis-
pose or set the stage for many of these disastrous wildfires. 
The structural fire services did something similar nearly a 
century ago, when they turned to managing for safer, more 
fire-resistant conditions in our cities instead of only building 
bigger fire departments.

As long as public and political perceptions hold that big-
ger and better firefighting assets can solve the large wildfire 
problem, real solutions will remain elusive. We are sometimes 
seduced into thinking that more and larger assets will solve 
the large wildfire problem. However, when bigger budgets, 
bigger aircraft, bigger engines and bigger organizations don’t 
live up to our promises (real or implied) public and political 
scrutiny will turn to focus on failures in operational perfor-
mance. As you are perhaps already seeing, fire managers 
and, even, firefighters will increasingly find themselves being 
blamed or sued for wildfire outcomes.

Conclusions
We are between a rock and a hard place because, in the 

West’s interior ponderosa pine forests, the idea that we can 
somehow keep these forests as they are, suspended in stasis, is 
incompatible with the disturbance dynamics that define these 
ecosystems. Unless we reconcile this belief, we will not only 
see more costly, more dangerous wildfires, we will also run 
the risk of imperiling the very values that we hope to preserve.

Caught between a suppression-centric strategy that does 
not work at the highest level of threat and a regulatory process 
for fuel reduction that too often defaults to inaction, wildfire 
protection for people and natural resource has arrived at a 
dangerous and costly impasse. We do not want to linger here 
long.

Experienced firefighters know that to ignore troubling in-
dicators and “push” an untenable position invites disaster. The 
costs, losses and damages that are trending upwards with a 
growing number of large, uncontrollable wildfires are a pow-
erful indicator that we need to adapt. This paper argues that 
we need to comprehensively deal with the barriers that enable 
and abet these severe, high-cost wildfires. The onset of these 
fires challenges us to expand our focus from tactical, techni-
cal and operational to more long-term social, economic and 
ecological.

Of all the natural disasters that Americans deal with, high-
consequence wildfires that burn in altered dry forests of the 
Interior West may be among the least natural. Contrary to 
widespread belief and the prevailing language of the law, this 
“natural disaster” is rooted in the way we use, manage, attend 
to, and protect fire-dependent ecosystems. Unlike most other 
natural disasters, this one has solutions.

At this conference, the International Association of 
Wildland Fire and the Association for Fire Ecology are 
confronting this important problem at a pivotal time. Your 
standing gives you an opportunity to bring land managers, 
policy-makers, and law-makers to confront the large wildfire 
problem. In large measure, it is a problem that only they can 
solve.

‘We have been the architects of our own danger.”
-Mayor Jorge Castro, following Valparaiso,  

Chile, fire disaster
13 April, 2014
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