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ABSTRACT 

Ecosystem management is positioned as the modern paradigm of resource 

management. Fire management activities within the natural resource management 

agencies, under the adoption of an ecosystem management approach, supports an 

increased focus upon prescribed and manager-ignited fire programs. A review of past 

national fire policies and the effects they have had upon ecosystem conditions today 

further supports the role for prescribed fire. Under an ecosystem management approach, 

resource managers need to consider the effects of fire management activities over longer 

temporal and broader spatial scales. Examining the ecological, social, political, and 

economic aspects surrounding fire management activities on these scales will help ensure 

healthier ecosystems in perpetuity. Although the suppression of wildfires will remain a 

necessary component to fire management activities today, there needs to be an increased 

effort to reintroduce fire into ecosystems and to recognize fire as a natural component 

vital to maintaining ecosystem health. 
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INTRODUCTION 

"[A] prescribed fire, whether manager- or lightning-ignited, is considered 
a wildland fire burning under predetermined conditions to achieve 
preplanned land or resource management objectives." 

-Wakimoto (1989: 37) 

Prescribed fire has been recognized, in varying degrees, as an essential component 

for the management of forests since the mid-1900s, but the integration of its use into 

national fire policies has been highly debated. For example, the "prescribed natural fire" 

policies of land management agencies and the recognition of the natural role of fire in 

the ecological health of a forest ecosystem have been subject to a number of social and 

political constraints in recent years. The beneficial role that fire plays has been 

supported through scientific research, and is evident in the failure of past suppression 

policies and the resultant decline in ecosystem health. The costs of these past fire 

policies can be seen in the ecological, social, political, and economical dimensions that 

surround resource management. One tool to combat these costs, as well as providing a 

means of ensuring sustainable forests and restored ecosystem health, is through the 

continued utilization of prescribed natural fire programs and an increased use of 

manager-ignited prescribed fire. 

Past management philosophies of the agencies responsible for natural resource 

stewardship have varied from exploitation to conservation. Along the way, concepts such 

as multiple-use and sustained yield emerged as primary objectives for the management 

of the nation's natural resources. However, today a paradigm shift is occurring in which 
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the management of natural resources is taking a more holistic approach; this shift in 

thinking has become known as ecosystem management. Ecosystem management is 

positioned as a modern management philosophy; it is concerned with the management of 

lands under the ecological, social, political, and economic constraints which surround the 

nation's resources in order to achieve long-term resource sustainability. In understanding 

that the best regulation of forest health may result from combining natural processes with 

human management, ecosystem management recognizes the natural role of fire as a tool 

for the management of forested ecosystems. 

Two components of ecosystem management which particularly need to be explored 

when developing any prescribed fire program are the temporal and spatial scales 

associated with the ecosystem. Under an ecosystem management approach, land 

management is no longer primarily defined by social or political boundaries. Although 

these boundaries may have been consistent with values and/or beliefs in the past, they 

were often determined with little regard for the ecological and vegetative components of 

the relevant ecosystem. Ecosystems, generally, will encompass a greater area than has 

traditionally been recognized and involve a greater number of landowners (Moote et al., 

1994). Under an ecosystem management approach, managers must address a wider 

range of issues in developing prescribed fire programs. 

Throughout history, fire policies have reflected the social and political sentiments 

held toward management of public lands. While these management philosophies 

produced short-term results consistent with societal expectations, they often failed to 
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address long-term consequences of management actions. Fire suppression policies of the 

past have led to forests characterized by a build-up in fuels, inci^ased disease and insect 

outbreaks, a loss of native vegetation, and decreases in biodiversity (United States Forest 

Service, 1993; National Commission on Wildfire Disasters, 1994). These factors have 

combined to result in a decline in ecosystem health. 

In the past, integration of prescribed fire programs to achieve resource 

management objectives neglected to address the various dimensions and issues involved 

in fire management. However, many of these issues became prominent in the 

Yellowstone fires of 1988. Following these fires, the media, public, and politicians alike 

blamed the prescribed natural fire or "let-burn" (as dubbed by the media) policies of the 

National Park Service for the apparent devastation that resulted (Beebe and Omi, 1993; 

Elfring, 1989). In response, an Interagency Fire Management Policy Review Team was 

created as a joint venture between the Department of Agriculture and the Department of 

the Interior. The purpose of the team was to review "...the current national park and 

wilderness fire management policies and action plans of all agencies within both 

departments and [recommend] changes needed to address the problems experienced 

during the 1988 fire season" (Fire Management Policy Review Team, 1988: 3). While 

evidence supports the ecological benefits that fire plays in the maintenance of ecosystems, 

the Yellowstone fires, and more recently the interface fires of the 1990s, have 

demonstrated the need for prescribed fire justification in the social, political, and 

economic aspects of forest management (Manfredo et al., 1990). 
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Although the direction for national fire policies has, for the most part, been 

dictated by agency personnel, it nonetheless has been subject to outside influences. 

Combined, the jurisdiction given to agencies in setting wildfire policies and the 

social/political influences guiding resource management have had profound effects within 

natural resource management agencies. For agencies such as the USDA Forest Service, 

wildfire and the policies created to address its fire concerns have had a beneficial effect 

on the role and status of the agency itself. As Stephen Pyne (1982: 294) states: 

"Like so many human enterprises, forest management began with fire 
management. In the United States it was fire that had helped to create 
professional forestry and had directed the paths of cooperative forestry. Fire 
control advertised and dramatized forest conservation—and the Forest Service role-
-as no other public message could have done." 

While fire policies of the past haven't always adequately considered the ecological 

aspects of ecosystems, they have provided managers with some of the best management 

examples of the criteria required under an ecosystem management philosophy. Not only 

have fire policies shifted in response to the desires and perceptions of society but, in 

addition, many resource agencies have adopted mutual assistance agreements for 

firefighting efforts. In this regard, fire policies reflect two aspects of ecosystem 

management. As resource management enters a new era, prescribed fire policies can 

play a role in defining the direction required by managers to achieve the results outlined 

under an ecosystem management approach. 

Managers, policy makers, and the public need to understand the role of fire and 

its influence in the maintenance of ecosystem health. With increased support and 
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understanding, managers can use prescribed fire as a tool for ecosystem management. 

The two components previously mentioned, temporal and spatial scales, represent areas 

requiring further study and investigation for the adoption of any prescribed fire program 

under an ecosystem management approach. As Salwasser and Pfister (1993: 151) state, 

"[e]cosystem management emphasizes the integration of ecological, social, and economic 

factors at different temporal and spatial scales to maintain a diversity of life forms, 

ecological processes, and human cultures." In addition to restoring ecosystem health and 

other ecologically important processes, managers can arrive at socially, politically, and 

economically desirable results by integrating prescribed fire at the longer temporal and 

broader spatial scales called for under an ecosystem management approach. 

The purpose of this thesis is to examine the role of prescribed fire under an 

ecosystem management approach. The first chapter discusses the philosophy of 

ecosystem management, five principles guiding its direction, and how ecosystem 

management differs from past management philosophies. Its implications for fire policies 

within the federal agencies and changes that will be required under an ecosystem 

management approach to effectively implement such policies in the future are also 

considered. The second chapter discusses the evolution of national fire policies of the 

major U.S. natural resource agencies responsible for fire control and use, namely the 

USDA Forest Service and the USDI National Park Service. The social and political 

forces guiding fire policies and the implications of past fire policies will be illustrated 

with a discussion of the changes required to address challenges in the future. The 
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remaining chapters illustrate why fire managers must address the temporal and spatial 

scales within natural resource management policies and what effects these scales have had 

on past and current fire policies. The third chapter discusses the ecological 

characteristics of an ecosystem showing how past fire policies have failed to recognize 

the ecological role of fire and how prescribed fire is a management tool which can be 

utilized to remedy failures of past policies across longer temporal and broader spatial 

scales. Similarly, the fourth chapter discusses temporal and spatial scale aspects of the 

social, political, and economic characteristics which surround fire policies. Arguments 

illustrating how prescribed fire can be used to satisfy the various pressures exerted upon 

fire management policies are presented as well as a discussion of how fire policies of the 

past are not consistent with the social, political, and economic climate which surround 

today's ecosystems. 

The material presented in this thesis takes a qualitative theoretical approach, 

tracing the history of fire policies and how prescribed fire is a management tool 

consistent with the goals of ecosystem management under today's forest conditions. It 

is based on a literature review that crosses: landscape ecology, fire ecology, fire 

management, conservation biology, forestry, ecosystem management, adaptive 

management/sustainable forestry, and the social sciences. This thesis compares and 

contrasts fire policies within the Unite States, identifying where past policies have failed 

and how the integration of prescribed fire into future policies will act as a tool to correct 

past failures while ensuring sustainable forests and the return of ecosystem health. 
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ECOSYSTEM MANAGEMENT 

A paradigm change within natural resource management is occurring in which 

natural resource agencies are being asked to view land management differently. A 

paradigm can be defined as a framework of understanding that is accepted by an entire 

professional community (Kuhn, 1970). Paradigm shifts occur in response to the changing 

social, economic, and political environments surrounding management issues (Brown and 

Harris, 1992). A current shift in thinking by resource managers is identified as 

ecosystem management. It represents a philosophy in which managers are asked to take 

a holistic view in managing resources to allow long-term sustainability rather than 

focusing on specific resource outputs. As ecosystem management policies are 

implemented, prescribed fire is seen as a tool to address the pressures of maintaining 

sustainable forests under the various constraints guiding management actions. This 

chapter focuses on ecosystem management, the principles guiding its implementation, and 

how it differs from past natural resource management paradigms. 

Ecosystem management, as defined by Moote et al. (1994: 1), "...is a 

management philosophy which focuses on desired states, rather than system outputs, and 

which recognizes the need to protect or restore ecological components, functions, and 

structures in order to sustain resources in perpetuity." Viewing systems in a holistic 

manner means incorporating the ecological, social, political, and economic characteristics 

of an ecosystem when determining management actions or setting policy (Bureau of Land 

Management, 1993: 43208). "Ecosystem management at the landscape scale is gradually 
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replacing sustained yield as the fundamental concept underlying the practice of forestry 

in the United States" (Sample, 1992: 334). 

As implemented, multiple use-sustained yield (MUSY), the traditional paradigm 

of natural resource management, failed to recognize all aspects of an ecosystem. 

Although MUSY, as a management philosophy, strived to broaden traditional forestry 

beyond the focus of a single commodity, it failed to overcome the "timber primacy" that 

dominated natural resource management in the past (Bengston, 1993; Gliick, 1987). 

Management actions therefore tended to focus on sustained yield which "...has meant an 

emphasis on maximizing production of a single resource or use, such as timber, 

livestock, game species, or aesthetics" (Cortner and Moote, 1994: 168). Management 

implications from focusing on one output, whether it was timber, recreation, or wildlife, 

meant attention focused on small scale management units and limited time scales. By 

neglecting the long-term costs of management actions, the concept of sustained yield 

worked when the production of commodities and satisfying economic criteria were the 

primary focus. For example, timber extraction would provide economic benefits for 

timber companies, local mills, and the surrounding communities; however, the broader 

scale cost implications of sediment loads in down-stream watersheds, the loss of wildlife 

habitat due to fragmentation, or the elevated fire hazard created from slash and other 

timber by-products weren't sufficiently factored into the equation. 

As a result, management actions and policies for natural resources often addressed 

one component of an ecosystem while neglecting other dimensions of the system. One 
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area of policy in which this can be illustrated is with national wildfire policies. Fire 

plays an important role in the maintenance of ecosystem health. With wildfire, the lack 

of foresight in fire suppression activities has greatly altered ecosystem functions and 

composition. By focusing on the timber production of forests and "protecting" the 

resources from fire, MUSY, as implemented, changed the function of ecosystems. 

Today, managers are faced with an increasingly complex set of parameters in 

determining policies. While ecosystem management strives to consider all ecological 

components and their interactions in management decisions, it also recognizes that 

humans are part of the ecosystem (Moote et al., 1994). As such, managers must balance 

the needs of society with ecological requirements in an effort to maintain ecosystem 

health. Prescribed fire is a tool which can be utilized by managers to restore ecosystem 

health under changing social and ecological conditions. 

A literature review by Moote et al. (1994) revealed five recurrent principles of 

ecosystem management (Table 1). The remainder of this chapter discusses each 

principle, its implications for resource management, and what it will mean for wildfire 

policies in the future. Attention is focused on how managers must address each principle 

in order to fully integrate prescribed fire as a management tool under an ecosystem 

management paradigm. 

Principle One: Socially Defined Goals and Objectives 
The first principle states that ecosystem management is a socially defined process; 

one in which the desired future conditions and the means employed to achieve them are 



TABLE 1: Principles of Ecosystem Management 

Socially Defined Goals and Objectives 
Desired future conditions and the means by which we choose to achieve 
these conditions are social values. Therefore ecosystem management, like 
all forms of management, is a socially defined process. There is 
nevertheless a recognized need for human society to adapt its activities to 
protect crucial ecological processes. 

Integrated. Holistic Science 
Ecosystem management uses a holistic approach, rather than focusing on 
specific system outputs. It attempts to conserve biodiversity from the genetic 
to the community level. Ecosystem management focuses on the dynamic 
interrelations of systems components—including social, political, economic, 
biological, and physical features. 

Broad Spatial and Temporal Scales 
Specific scales of management will be determined individually for each 
system, based on societal values and goals. In general, however, ecosystem 
management requires management on larger spatial and longer temporal time 
scales than has been the norm in resource management. 

Collaborative Decision Building 
Successful planning for ecosystem management must be sensitive to the 
different mandates, objectives, and constituencies of agencies and 
landowners. Therefore, there is a need for cooperative, integrated data 
collection and planning, characterized by open communication among 
scientists, resource management agencies, and private interests. 

Adaptable Institutions 
Organizations, laws, policies, and management practices need to be flexible, 
in order that they may adapt to changes in social values, environmental 
conditions, political pressures, available data, and knowledge. Adaptable 
institutions treat management as a learning process in which decisions are 
continuously revisited and revised. 

~ Reproduced from Moote et al., 1994 
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determined by societal values (Moote et al., 1994). Throughout natural resource 

management history, social values and natural resource policies, correspondingly, have 

continuously changed and evolved. Most recently, the dominant theme within resource 

management has been characterized by MUSY. With the emergence of the environmen

tal movement in the 1970s, Americans began to place increased value on the non

commodity aspects of forests; a change from an anthropocentric to a more biocentric 

viewpoint dominated throughout society (Cubbage et al., 1993). For resource managers, 

this meant that in addition to timber, aesthetic values, recreation, and wildlife were to 

be managed and sustained for the enjoyment of the public (Bengston, 1993). In many 

cases, however, MUSY has not resulted in ecosystem conditions consistent with societal 

expectations. The controversy over the management of the nation's resources has grown 

in recent years due to the inadequate response of resource management policies to 

changing social needs and desires. Ecosystem management recognizes the need for 

socially defined goals and objectives to provide resource management policies which are 

responsive to societal expectations. 

Managing the ecological characteristics of an ecosystem without recognizing the 

human influences or requirements of the system will fail in the holistic approach called 

for with ecosystem management. While recognizing that forests must continue to provide 

commodity and amenity goods for society, ecosystem management also acknowledges 

that humans may need to adapt their activities to protect ecological processes (Moote et 

al., 1994). "The implications are that in moving away from a narrow, anthropocentric, 
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utilitarian ('resourcist') stance toward a more biocentric view of the world, management 

of ourselves takes precedence over the manipulation of nature" (Francis, 1993: 328). 

National fire policies have revolved around the public's perceptions and attitudes 

toward wildfire. As the next chapter will show, social movements such as utilitarianism, 

preservationism, and conservationism have played important roles in the formulation of 

national fire policies. The various social, political, and economic factors surrounding 

fire policies have resulted in many shifts in the management actions of federal agencies; 

most of which have not been responsive to the ecological conditions of ecosystems. 

Principle Two: Integrated. Holistic Science 
In an effort to sustain all values of a forest, managers are recognizing that they 

can no longer use forest policies that, in many cases, focus on one element of an 

ecosystem. Management actions of the past have failed to recognize all the components 

that play a role in maintaining ecosystem health. Ecosystem health is based on a holistic 

management perspective in which the relationships of all components of an ecosystem 

and their influences on one another are recognized and managed in an effort to maintain 

sustainability in the long-run (Moote et al., 1994). 

Ecosystem management differs from MUSY in that it recognizes and strives to 

incorporate all components essential to the function and maintenance of an ecosystem. 

Although MUSY called for the expansion of management directions to go beyond the 

production of commodity goods, it still failed to recognize all the components that 

contribute to ecosystem health. For example, while MUSY recognized forest uses/values 
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such as wildlife, recreation, and aesthetics-fire suppression policies continued to 

dominate as a management tool to protect different forest values from destruction. 

Although fire was recognized as a component of ecosystems, it was a distorted view in 

which fire was primarily seen as an enemy to be eradicated rather than a natural process 

to be sustained. 

In failing to recognize the natural role of fire, resource management agencies have 

engaged in an active fire suppression campaign. Ecosystem management, following a 

holistic approach, not only recognizes the role of fire, but calls for the integration of fire 

into ecosystems as part of the natural disturbance regimes which help shape and sustain 

ecosystem health. "The policy [ecosystem management] is designed to sustain and 

restore natural processes, including vital ecological linkages and natural disturbance 

regimes" (Keiter, 1993: 1). 

Principle Three: Broad Spatial and Temporal Scales 
The concept of spatial and temporal scales under an ecosystem management 

approach recognizes that ecosystem borders cross ecological, political, generational, and 

ownership boundaries (Moote et al., 1994). 

"The intentional emphasis here is on both spatial and temporal change on the 
forest landscape due to varying processes and patterns. Processes appear linear 
and states appear constant only over a limited spatial and temporal field. We 
must emphasize the placing of forest landscape objectives in a larger context in 
both space and time" (Mladenoff and Pastor, 1993: 158). 

Ecosystem management, compared to past management philosophies, requires 

management on longer time scales and broader spatial scales. "...[E]cosystem 
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management requires that natural resource policies be framed at the appropriate spatial 

and temporal scale to meet human needs without impairing the ecological integrity of 

underlying systems and processes" (Keiter, 1993: 3). Understanding multiple 

ownerships, landowners needs from an ecosystem, and their influences upon the system 

are essential to perpetuating ecosystem health in the long-run. 

Management policies, such as sustained yield, tend to lack the long-term 

commitment required under an ecosystem management approach. The protection of 

timber resources and the preservation of aesthetic qualities have been the focus of short-

term management actions. Long-term implications of management actions have largely 

been ignored resulting in the change in forest composition and a decline in ecosystem 

health. Ecosystem management "...emphasizes the need for long-term objectives of 

maintaining dynamic processes that change over larger spatial and temporal scales and 

not creating unstable, local forest states" (Mladenoff and Pastor, 1993: 173). Ecosystems 

are not static, thus management prescriptions must evolve over time to correspond to 

changing ecosystem conditions and functions (United States Forest Service, 1993). 

Ecosystem management recognizes that ecosystem functions do not stop at 

property lines; they may incorporate a multitude of landowners each with his/her own 

management objectives. "[A]n ecosystem approach will require...a broader concept of 

the management unit itself-landscape-scale areas defined along ecological boundaries 

and, in most cases, encompassing a host of both public and private forest lands" (Aplet 

et al., 1993: 6). Ecosystem management "...requires that over longer time frames these 
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boundaries should be considered fluid and that management techniques should be 

aggregated over larger areas to maintain landscape-scale patterns and processes" 

(Mladenoff and Pastor, 1993: 170). 

In an effort to restore ecosystem health and sustainability of the nation's forests 

for the future, managers must further integrate manager-ignited fire into fire management 

policies. Prescribed fire policies, and their implications for the spatial and temporal 

scales called for under an ecosystem management approach will be discussed in detail in 

the last two chapters. 

Principle Four: Collaborative Decision Building 
As mentioned earlier, ecosystem management will involve a greater number of 

landowners and agencies; each steward of the land will have his or her own approach and 

management objectives for the resources. Managers must be able to bridge the gap 

across boundaries and integrate the various management objectives that comprise an 

ecosystem. As Sample (1992: 338) states, "[a]s we evolve toward an ecosystem 

approach to forest management on land units defined along ecological boundaries, a far 

higher level of coordination, cooperation, and collaboration among adjacent public and 

private landowners will be needed." 

The integration of management policies among various landowners and agencies 

will not be easy. As Cortner et al. (1994: 21) note: 

"An ecosystem is often a patchwork quilt of federal, state, tribal, corporate, 
municipal, [and] private [lands] and...is divided among a myriad of agencies. 
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These overlapping and sometimes competing jurisdictions may be a barrier to 
efforts to adopt ecosystem management." 

The problems that might accompany management actions across ecosystem boundaries 

may increase as additional landowners are identified as affected interests. "The scientific 

complexity of ecosystems is rivaled by the legal complexities involved in breaching 

jurisdictional boundaries and overcoming often-outdated laws to facilitate management 

at an appropriate scale" (Keiter, 1993: 1). Managers need to establish new relationships 

among the multitude of landowners that may comprise an ecosystem. By working with 

all interested parties, managers can avoid legal and political conflicts that may result with 

the use of prescribed fire. Recognizing laws and regulations that need to be updated as 

well as involving all landowners affected by management decisions are important criteria 

for the successful implementation of prescribed fire, or any other natural resource 

management programs. 

Principle Five: Adaptable Institutions 
Understanding that ecosystems are dynamic systems in which change is a primary 

characteristic is essential to the successful management and restoration of ecosystem 

health. Laws today, however, apply rigid standards in which managers are to follow a 

"prescription" for the management of landscapes. As resource management moves across 

ownership boundaries, managers will need to tailor prescribed fire programs to site 

specific conditions. Flexible institutions and management actions which learn from past 



23 

results and are responsive to ecosystem requirements need to replace outdated and 

unresponsive legislative requirements. 

Past management philosophies also fell prey to the idea that ecosystems had 

reached a climax condition in which one management prescription would maintain forest 

conditions. As Aplet et al. (1993: 309) noted: 

"We now recognize that ecosystems at all scales do not and cannot remain static. 
This has forced upon us a new paradigm of forest management. We can no 
longer attempt to manage for the optimal state of the forest. We must see the 
forest for the dynamic, constantly changing entity that it is. Rather than battle 
against change, we now know we must work with it." 

For fire management activities, recognizing the dynamic nature of ecosystems requires 

a reevaluation of the theoretical principles underlying existing policies and institutions. 

A wealth of information has existed for years on how fire affects different species 

throughout an ecosystem. Integrating this knowledge with a recognition of the fire 

regime in which the species composition is comprised, will enable managers to identify 

the scale, intensity, and interval of fire required to maintain sustainability and ecosystem 

health. As Mutch (1994: 32) notes: 

"An understanding of fire's history, regimes, and effects is absolutely essential for 
today's resource managers. And this knowledge must be applied on a landscape 
scale to restore the health of forests that are both fire-adapted and fire-dependent." 

Without understanding which species within an ecosystem are fire-dependent or fire-

adapted, managers will fail in their management attempts to sustain resources in 

perpetuity. Resource agencies must maintain flexibility in their fire management 

activities to respond to the needs of the ecosystem. Adapting fire policies to the 
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ecological requirements of an ecosystem needs to replace rigid and often outdated fire 

management policies. 

Summary 
Ecosystem management presents resource managers, specifically fire managers, 

with many challenges. Identifying and understanding all components and how they 

interact with one another is essential for the goal of restored ecosystem health. These 

components, involve the ecological, social, political, and economic characteristics of an 

ecosystem. While management policies of the past identified the various components of 

an ecosystem, they did not sufficiently account for the relationships and processes that 

existed among them. Wildfire policies are one area in which the failure of past policies 

can be identified. 

Fire has always existed within ecosystems and played an important role in the 

maintenance and perpetuation of ecosystem health. Suppressing fire and minimizing the 

role it played in sustaining forest ecosystems has altered ecosystem functions and 

components today. Ecosystem management recognizes the important role that fire has 

and can play in ecosystem functions. Integrating the natural role of fire back into an 

ecosystem would advance the holistic approach called for with ecosystem management. 

Prescribed fire, whether through a continued tolerance and use of natural fire areas and 

programs, or through an increased use of manager-ignited fire, represents a management 

tool consistent with the goals of ecosystem management. 
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The following chapter discusses the evolution of fire policies throughout the 

United States with an emphasis on the Forest Service and the National Park Service. 

Although the five principles guiding ecosystem management represent a new approach 

to policy making and implementation, they have not been totally excluded in resource 

management policies of the past. There are examples of elements of the different 

principles which are being practiced today, however, they have yet to be woven into a 

coherent resource philosophy. Fire policies of the past have made some advances that 

contribute to the further development of ecosystem management and that are consistent 

with this evolving paradigm. For future fire policies, it will be important to 

acknowledge the past influences and successes of fire policies in this respect. 
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HISTORY OF NATIONAL FIRE POLICY 

Wildfires, and the policies created to manage them, have been subject to many 

constraints and arguments since before the inception of the Forest Service-the 

management agency first charged with the protection of forests from fires and other 

destructive agents. Although the Forest Service (FS), and later the National Park Service 

(NPS), created policies to address problems posed by wildfire that were responsive to the 

social/political constraints at the time, more often than not, they were short-term 

solutions that neglected the long-term ecological impacts to the ecosystem. The changing 

nature of wildfires, as well as changes in the philosophies guiding resource management, 

have left fire managers today with a new set of questions. In creating fire policies, 

managers must not only address the commodity value of ecosystem products, but they 

must also consider the aesthetic values, the interactions of ecological components, a 

complex and often conflicting list of legal constraints, and the increasing problems posed 

by the wildland/urban interface. 

Three time periods can be identified in which changes in fire policies have 

occurred. In addition, a future and fourth time period can be recognized in which 

managers must once again change the focus of fire policies to reflect the policy direction 

and societal views held toward natural resources. These periods, shown in TABLE 2, 

represent: 1) perceptions guiding fire policies; 2) the over-all philosophy guiding natural 

resource policies; and 3) the corresponding fire policies for the resource management 

agencies. 
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TABLE 2: Fire History Time Periods 

Time Period Fire Perception 
Management 
Philosophy Fire Policy 

pre-1880s fire as a tool exploitation -none-

1880s-1970 
fire as 

the enemy 
utilitarian/ 

conservation fire suppression 

1970-present fire as a natural process preservation fire management 

Into the 
Future 

fire as a tool and 
a natural process 

ecosystem 
management 

fire management with a 
focus on prescribed fire 

This chapter discusses the evolution of fire policies, the social and political factors 

guiding changes in policies, the implications of past policies on today's forests, and the 

future direction needed by fire managers under an ecosystem approach. 

Pre-1880s 
The use of prescribed fire in the United States played a role in shaping and 

altering natural landscapes throughout the nation prior to the implementation of any 

formal resource management agency or policy. Prior to European settlement, Native 

Americans used fire as a tool for a variety of reasons. As Covington et al. (1994: 22) 

note: 

"In addition to incidental burning, there is ample evidence that fires were 
intentionally set [by Native Americans] for a variety of reasons, including 
increasing desired plant species, improving desired wildlife habitat, driving game 
animals, and clearing transportation routes, among others." 
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In addition, Pyne (1982) states that Native Americans used fire as a weapon in warfare. 

Broadcast burns (those applied to large landscapes) by Native Americans throughout 

North America were noted by a number of early explorers and European settlers. 

Similarly, when Europeans began to colonize this country, they brought with them 

agricultural practices in which burning and cutting of forest landscapes were necessary 

to clear land for crop production (Pyne, 1982); fire was again seen as a tool. Moreover, 

the perception of vastness and unlimited resources held by the early settlers (Nash, 

1990), contributed to the mentality of burning large tracts of land for human purposes. 

Converting large tracts of forested landscapes to agricultural lands was seen as a 

necessary process to ensure survival. 

Resource management policies of this time were non-existent and represented an 

era characterized by resource exploitation. Government programs which gave lands away 

at a fraction of their price in an effort to "homestead" the West were often manipulated 

and abused by timber companies. 

"Logging...gave way to intensified and often abusive "cut and run" practices, 
where slash-covered logged lands were simply abandoned to avoid taxes...The 
piles of slash...left behind after logging spawned an epidemic of forest fires 
through the late nineteenth and early twentieth centuries that had a profound and 
lasting effect on many of the forests that developed on these lands. These fires 
tended to be far more intense and correspondingly more destructive than the 
intermittent fires that had occurred previously" (Alverson et al., 1994: 15). 

The exploitative nature throughout this era led to landscape scale degradation of the 

nation's resources and contributed to the large and deadly fires throughout the late 1800s 
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and early 1900s. Starting in the late 1800s the social perception of fire changed and the 

need for some form of wildfire policy arose. 

In 1871, the citizens of Peshtigo, Wisconsin witnessed a wildfire in which 

approximately 1.2 million acres were lost and over 1500 people perished (Pyne, 1982). 

(Overshadowing the destruction in Peshtigo, however, was an entirely different type of 

fire occurring at the same time; this fire became known as the Great Chicago Fire.) 

Although the Peshtigo fire may have been the most deadly at the time, many other fires 

throughout North America burned in the late 1800s and early 1900s in which millions 

of acres of timber resources were lost and hundreds of people died. Although wildfire 

was seen as a tool for much of the forested and rural areas during this time, many 

communities had already recognized the threat of wildfire in the more urban landscapes. 

The large and destructive fires of the late 1800s and early 1900s reinforced the fear of 

fire and changed the widely held perceptions people felt for fire, particularly wildfire. 

Fire became to be perceived as the enemy, rather than as a tool. 

1880s-1970s 
In response to societal perceptions of wildfire, natural resource agencies entered 

into an era in which fire suppression was viewed as the answer to the wildfire question. 

McKetta (1994: 138) noted that: 

"Early forest management was custodial, primarily fire protection. Fire exclusion 
and suppression transcended wilderness and National Park lands. The value of 
forests for timber, scenery, watershed protection, wildlife habitat, and forage for 
domestic animals encouraged aggressive fire suppression policies, especially after 
the large fires of the 1900s." 
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Due to changing social values and an increased fear over the threat from wildfire, fire 

control became paramount to the operation of federal agencies responsible for the 

management of natural resources and became synonymous with the idea of forestry in 

the eyes of Americans (Baggett, 1993). 

The assignment of the U.S. Army to protect the natural resources of Yellowstone 

and Yosemite National Parks, which were created in 1872 and 1890 respectively, from 

fire and trespassers began before the creation of the FS (van Wagtendonk, 1991). In 

fact, the Organic Act, which authorized the Secretary of the Interior to set aside lands 

as forest reserves throughout the country and which later became the mission for the yet 

to be created FS, wasn't passed until 1897. The Organic Act had three purposes: "(1) 

to "preserve and protect the forest within the reservation"; (2) "for the purpose of 

securing favorable conditions of waterflow"; and (3) "to furnish a continuous supply of 

timber for the use and necessities of the people of the United States"" (as quoted in Dana 

and Fairfax, 1980: 62). When the nation's forest reserves were transferred from the 

Department of the Interior to the Division of Forestry in the Department of Agriculture 

by the Transfer Act of 1905, a new era was born for the management and protection of 

natural resources. Because the reserves contained valuable timber and other forest 

commodities, the need for some form of national fire policy arose to preserve those lands 

that had been set aside as national forests and were now under the control and protection 

of federal agencies. 
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The FS, under the guidance of its mission stated in the Organic Act and by its first 

chief, Gifford Pinchot, began to follow a utilitarian philosophy in which the management 

of the nation's forests would be guided by the production and protection of commodity 

outputs, namely timber. In a letter from Secretary of Agriculture Wilson to Pinchot, the 

principles for the management of the forest reserves were defined. The letter stated: 

"In the administration of the forest reserves it must be clearly borne in mind that 
all land is to be devoted to its most productive use for the permanent good of the 
whole people...All the resources of the reserves are for use...and the policy of 
this department for their protection and use will invariably be guided by this fact" 
(as quoted in Dana and Fairfax, 1980: 82). 

The need for the protection of the forest reserves, later renamed national forests, 

included protection from trespassing, illegal mining, timber production, and wildfire. 

Protection from these threats was thought to be an essential component if the nation's 

forest reserves, as proclaimed by Pinchot, were to provide "the greatest good for the 

greatest number for the longest time" (as quoted in Dana and Fairfax, 1980: 1). 

Although the threat of wildfire had always existed in forest ecosystems, it wasn't 

until Pinchot's proclamation for the wise-use of resources that the need for fire protection 

and a national fire policy arose. In 1908, Congress established a firefighting fund with 

the passage of the Forest Fire Emergency Fund Act (Pyne, 1982). The fund allowed for 

deficit spending, when needed, within the FS in the event of forest fire emergencies. 

The first test of this fund occurred following the fires of 1910 when the FS incurred a 

bill of over one million dollars in its firefighting efforts (Pyne, 1982). The fires of 1910 

were especially devastating in losses to both life and natural resources; for example, the 
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Cloquet fire in Minnesota killed 551 people (Pyne, 1982). Despite the fact that the 

nation's forests were under the control of a federal agency, the 1910 fires, combined with 

an increased social and political intolerance to the wildfire threat, highlighted and 

promoted the need for fire protection and a strengthened wildfire suppression agency. 

The next piece of legislation which supported the need for fire protection was the 

1911 Weeks Act which allowed the FS to purchase lands outside the public domain to 

protect headwaters of navigable streams and rivers and to enter into cooperative 

agreements with states for fire protection. This Act had important implications for 

resource agencies since it began long and beneficial relationships among agencies in their 

wildfire activities. 

Ashley Schiff (1962) commented, however, that not everyone concerned with the 

management of natural resources believed fire protection was the answer to productive 

and profitable forests in the early 1900s. Longleaf pine, a species which was nearly 

harvested into extinction, was the primary commercial timber species for the southeast. 

While the majority of scientists and resource managers throughout the United States 

considered fire exclusion a paramount duty to protect timber resources, scientists in the 

southeast learned in the early 1900s that by excluding fire, longleaf pine stands declined 

in health, became susceptible to brown spot disease, were replaced with less 

merchantable timber species, and led to the loss of a sustainable supply of timber (Schiff, 

1962). Although the evolution of fire protection and fire policy throughout the country 

in the early part of this century focused on fire suppression, southeastern fire specialists 
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argued that fire played a vital role in the maintenance and reproduction of longleaf and 

loblolly pine species. While the ideas of these scientists and researchers were largely 

dismissed by policy makers within the FS, other scientists in the Western United States 

also began to explore prescribed fire activities (Lotan, 1977). Similar thinking for the 

natural role of fire began to emerge from timber owners, settlers, and some professional 

societies (Pyne, 1982). 

The controversy over fire policy, however, was settled within the FS when Chief 

Forester Henry Graves stated in 1913 that "...the necessity of preventing losses from 

forest fires requires no discussion. It is the fundamental obligation of the Forest Service 

and takes precedence over all duties and activities" (as quoted in Pyne, 1982: 260). 

Although the mandate for fire protection was now without question, justification for it 

began to move beyond "protectionist" policies. In 1914, the regional forester for the 

California area, Coert duBois, collected a number of studies on fire, crossing a variety 

of dimensions, and published Systematic Fire Protection in the California Forests (Pyne, 

1982). This book included studies on finances, causes, discovery, organization, and the 

tools and equipment of fire fighting. A year after its publication, duBois' work became 

standard reading for fire protection and policy making (Pyne, 1982). 

As a result of the growing influence and importance of wildfire within resource 

management, the FS created a separate Branch of Research and a Division of Fire 

Control in 1915 (Pyne, 1982). The reorganization affected the roles of power held 

within existing divisions of the agency and changed the funding and priority systems 
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throughout the FS in general (Schiff, 1962). The goal of total fire suppression became 

the primary focus of the FS and was followed by a build-up of fire suppression 

technology, equipment, and expenditures (Pyne, 1982). 

In 1916, the thought behind fire policy moved to include a more economic 

background with the work of Roy Headley. Headley's economic theory resulted in the 

"least cost plus loss" concept which stated "that the combined sum of damages and 

suppression costs should be held at a minimum" (Pyne, 1982: 267). The least cost plus 

loss theory allowed for fires to exist in remote areas of forests since the cost in sup-

pressing these remote fires would invariably exceed the economic loss of timber. The 

debate and forces guiding fire policy continued to shift between duBois' "systematic 

protection" of forests and Headley's "economic costs" of wildfire. However, due to a 

number of faults with Headley's work, the policy of total fire suppression once again 

dominated policy mentality in 1919, and continued for a number of years. 

In addition, the National Park Service Organic Act of 1916, which created the 

NPS directed the service to, 

" ... conserve the scenery and the natural and historic objects and the wildlife 
therein, and to provide for the enjoyment of the same in such a manner and by 
such means as will leave them unimpaired for the enjoyment of future genera
tions" (as quoted in Cubbage et al., 1993: 19). 

The mandate given to the NPS by Congress put the emphasis of management upon 

objects within the park rather than the processes that existed among its various 

components (Agee, 1977). Consistent with the idea that protecting the value of forest 
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"objects" was paramount, the NPS adopted the policy of total fire suppression from the 

FS, which had established itself as the leading authority on fire control. 

In 1924, the Clark-McNary Act was passed which fostered cooperative fire 

programs, among others, between federal and state agencies (Cubbage et al., 1993). The 

act was later amended by the McSweeney-McNary Act of 1928 which gave legal status 

to regional experimentation stations and reaffirmed the cooperative relationships between 

the research stations and their various clients (Cubbage et al., 1993). One of the 

purposes of the act was to allow the research stations to develop alternative methods of 

protecting forests from wildfire. With congressional support, FS scientists could explore 

the role of fire and its effects on ecosystems. However, fire suppression remained the 

defining component of wildfire policy and was reaffirmed in 1935 with the development 

of the "10 a.m. policy." The 10 a.m. policy held that all fires should be suppressed 

within the first burning period or, if not possible, by 10 a.m. the following day 

(Loveridge, 1944). 

The fire prevention campaign featuring "Smokey Bear" which the FS began in the 

mid-1940s had a dramatic affect upon how society viewed wildfire. With his popular 

phrase "Only You Can Prevent Forest Fires," Smokey became a national symbol in the 

war against wildfires. The 10 a.m. policy and Smokey's message took hold and 

dominated fire management actions for many years. Nonetheless, research continued to 

explore the role of fire and alternative methods of fire management and some 

experimentation took place. 
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In 1943, the FS first allowed the use of "broadcast burning" (manager-ignited 

fires) as a tool for fire control (Pyne, 1982). Although scientists in the South had long 

argued the benefits of fire in the maintenance and reproduction of longleaf and loblolly 

pine, it wasn't until the 1940s that the FS began experimenting with fire as a silvicultural 

tool in some southeast forests (Schullery, 1989). The creation of a Division of Forest 

Fire Research in 1945 (Pyne, 1982) within its Operations unit supported the FS's desire 

for an increased understanding of the role of fire. During this period, the FS also 

entered into cooperative agreements with the Department of the Interior for mutual 

assistance in combating wildfires (Pyne, 1982). As van Wagtendonk (1991) notes, the 

NPS relied heavily upon the FS for expertise, personnel, and equipment up until the 

1950s. Scientific research within the NPS on the role of fire in the Sierra Nevadas and 

the giant sequoia groves in California throughout the 1950s and 1960s, however, began 

an increased recognition of the importance of the natural role of fire in maintaining 

ecological processes (Elfring, 1989). The NPS formally adopted its own experimentation 

program with the use of fire in Everglades National Park in 1951 and Sequoia National 

Park in the early 1960s (Schullery, 1989; van Wagtendonk, 1991). 

The NPS amended its fire policy in 1968 following recommendations in the 

Leopold Report which was produced by a committee formed in response to wildlife 

concerns in the management of the nation's national parks and chaired by Dr. A. Starker 

Leopold. The report recommended that the "...biotic associations within a park be 

maintained or recreated as nearly as possible in the condition that prevailed when first 
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visited by Euro-Americans" (van Wagtendonk, 1991: 12). The report recognized fire 

as an ecological factor essential to the perpetuation of plants and animals in an ecosystem 

(Schullery, 1989). The report further emphasized the natural role of fire by 

recommending that fires ignited by natural causes should be allowed to "run their course" 

as long as they could be contained within predetermined management units (Agee, 1977). 

The emphasis on resource objects was replaced by a recognition of ecological processes. 

"For the first time since 1916, NPS viewed fire as a natural process rather than as a 

menace" (van Wagtendonk, 1991: 12). 

Changes in the 10 a.m. policy of the FS began in the 1970s when research showed 

that total fire suppression was having an adverse effect on ecosystem functions. In 1971, 

the FS amended its 10 a.m. policy to consist of the goal of keeping all fires under 10 

acres (Pyne, 1982). The 10 acres policy was created, in part, in an effort to reduce the 

skyrocketing costs that were associated with suppression efforts under the 10 a.m. policy. 

Funding for the 10 acre policy was to focus on presuppression planning and expenditures; 

nonetheless, expenditures for presuppression activities increased from 11 million in 1970 

to 85 million by 1976 (Pyne, 1982). Managers within both the FS and the NPS began 

to acknowledge the fact that costs had reached a state of diminishing return (Lotan, 

1977). While the costs for suppression and presuppression programs had skyrocketed, 

the number of acres burned annually had changed little (Moore, 1977). 

By the 1970s, it was recognized that the total exclusion of fire through fire 

suppression policies of the FS and the NPS failed to reduce the risks and occurrences of 



38 

wildfires throughout the nation's forests and parks. Not only had costs associated with 

fire suppression campaigns increased dramatically, scientists realized that losses in 

biodiversity and a decrease in ecosystem health was occurring in areas where fire had 

been effectively excluded. 

1970s-Present 
By the early 1970s, the NPS had experimental programs involving prescribed fire 

in twelve of its national parks (Schullery, 1989). Prescribed fire positioned itself as a 

management tool within the natural resource agencies and led to a change in management 

philosophy from fire suppression to fire management. This change, signified by the 

FS's adoption of fire management as the new fire policy in 1974 (Pyne, 1982), 

represented a new era in dealing with the wildfire problem. Fire management recognizes 

both the need for and exclusion of fire (Lotan, 1977; Agee, 1977). The impetus behind 

the new policy was driven in part by an increased understanding of the dynamic nature 

of ecosystems gained from scientific research and the emergence of the environmental 

movement in the late 1960s and 1970s. The environmental movement, which was 

characterized by increased membership in environmental organizations, the search for 

quality of natural resources, not quantity, and a change from utilitarianism to 

preservationism, reflected the value placed upon the non-commodity resources throughout 

the nation's forests. Increased recognition and acceptance of the role of fire throughout 

society helped further the cause for prescribed natural fire programs through a philosophy 

of fire management, rather than suppression. The prescribed natural fire programs of 



39 

many federal agencies embraced the idea that fires ignited by lightning would be allowed 

to burn under close monitoring as long as the burning occurred under a set of 

predetermined conditions and was beneficial to the ecosystem (Moore, 1977). 

As the prescribed natural fire programs of the FS and NPS began to gain 

acceptance, so too did public support of these policies. Prior to the Yellowstone fires 

in 1988, Cortner et al. (1984) conducted a survey in the Tucson area in an effort to 

gauge the level of public support for prescribed fire programs. Results of the survey 

indicated that over 57% of the public agreed with the statement, "fires that are burning 

underbrush and debris, but not all trees, should be allowed to burn as long as they are 

watched." The level of public support for prescribed fire policies is an important 

component given the inherent risk that is associated with allowing fires to burn. 

Prescribed fire remained without much opposition or controversy as a viable 

management tool for the FS and the NPS until the 1988 fire season (Schullery, 1989). 

The Yellowstone fires, which affected approximately 1.4 million acres and cost over 120 

million dollars in fire suppression funds (Schullery, 1989), greatly affected the level of 

social and political support for the prescribed natural fire programs of the federal 

agencies. Following the fires, an Interagency Fire Management Policy Review Team 

was organized to evaluate the fire policies of the natural resource agencies of the federal 

government, namely the FS, NPS, Fish and Wildlife Service (F&WS), and the Bureau 

of Land Management. Of the team's findings, the first conclusion stated: 
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"The objectives of prescribed fire programs in national parks and wilderness areas 
are sound but the policies need to be refined, strengthened and reaffirmed. These 
policies permit fires to burn under predetermined conditions" (Wakimoto, 1989: 
37). 

While the findings of the committee supported the role and use of prescribed fire, it 

nonetheless recognized that change was needed with clarification of the goals and 

objectives in the different fire management plans (Fire Management Policy Review 

Team, 1988). 

Although the review and revision of individual fire policies has been slow, many 

forests and national parks have revised their prescribed fire programs to incorporate the 

recommendations of the Fire Management Policy Review Team (Government Accounting 

Office, 1990). A review of the agencies' progress revealed that fifteen National Park 

Units had developed prescribed fire plans by 1991, with the remaining nine expected to 

be completed by 1994 (van Wagtendonk, 1991). By 1990, the FS had approved eight 

of its seventy-five wilderness area prescribed fire programs with completion of the 

remaining areas expected by 1992 (Government Accounting Office, 1990). 

The shift from fire suppression to fire management has given managers the 

opportunity to further explore alternative roles for the use of fire and has placed the role 

of prescribed fire in a new perspective. By recognizing that fires should be allowed to 

burn within a set of predetermined parameters, managers have been able to allow fire to 

play-out its natural role within some ecosystems. However, prescribed fire programs 

have been applied only over limited spatial and temporal scales. Despite the success of 
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prescribed natural fire programs in the past, there still exists a hesitancy to actively 

engage in prescribed burning programs in which managers ignite fires in an attempt to 

return fire to an ecosystem within a controlled setting. As Pyne (1994: 20) notes: 

"Even as the fire community recognized that fire suppression alone was 
inadequate, even as the agencies reformed their policies in the 1970s to 
accommodate controlled burning, even as ecological analysis demonstrated the 
need for more fires to revive depleted ecosystems, federal and state land agencies 
have continued to send crews to the front lines." 

As the circumstances in which wildfires are fought continue to become more dangerous 

and costly, serious consideration will be required to expand the prescribed fire programs 

of the federal agencies to include a more active campaign of reintroducing fire into 

ecosystems. 

Into the Future 
The dramatic images depicted in the print and video media of the wildfires 

throughout the 1990s have heightened the concern toward wildfire within the political 

arena and brought it to the attention of citizens across the country. Fire management 

tools, such as the large fire suppression organizations, were created and incorporated into 

the formulation of fire policies in an effort to justify management actions of the past 

while addressing social and political concerns. However, managers today face an 

increasingly complex wildfire problem in which new tools will need to be developed and 

a wider variety of dimensions to the wildfire problem will need to be recognized. The 

threat of larger, more destructive wildfires, combined with a new management 
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philosophy which recognizes the natural disturbance regimes of an ecosystem, will 

require managers to take a new perspective in their fire management activities. 

Managers need to expand the prescribed natural fire programs of the past to include an 

active campaign of reintroducing fire into ecosystems through manager-ignited methods. 

The complexity of the wildfire problem has moved beyond the traditional 

dimensions recognized by past policies. Under the changing paradigm of resource 

management, new dimensions of the wildfire problem will need to be considered. 

Managers must place an increased concern on the ecological ramifications of fire 

management activities; these include the decrease in ecosystem health and the creation 

of an unnatural build-up of dead and living biomass. The social components that need 

to be addressed include the growing wildland\urban interface, the increased values 

ascribed to non-commodity goods by the public, and the willingness of society to tolerate 

smoke emission and fires that cross socio-political borders. Politically, federal agencies 

are faced with a decline in funding and manpower and an unstable environment of 

legislative support for policies that involve risk. Economically, managers must not only 

consider the monetary loss in sustainable forest commodities, but also the skyrocketing 

costs of fire suppression, the risks posed to both life and property, and the budget 

limitations for prescribed fire programs (Government Accounting Office, 1990). 

As managers assess the outcomes of past fire management policies it becomes 

clear that a change in management direction is required. Under an ecosystem 

management approach, managers may be allotted the opportunity to engage in more 
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aggressive prescribed burning in which the goal will be to first, re-establish fire into the 

historic natural disturbance regime of the ecosystem and second, reduce the risk of large, 

destructive fires through an increased application of fire to sustain ecosystem health. It 

needs to remain clear, however, that fire has and will continue to be a natural force in 

which some large-scale destructive fires will be witnessed. Under an ecosystem 

management approach, frequent light-intensity fires are recognized along with periodic 

stand-replacing fires. The use of prescribed burning, however, will allow managers the 

opportunity to create mosaics of species composition and age structure at a landscape 

scale in an effort to reduce the risk of catastrophic fires in socio-political and 

economically sensitive areas. 

Summary 
Differences in social values, societal needs, the political environment, and the 

resource management direction of the federal agencies have all combined to influence 

wildfire policies. As resource management enters a new era, and as fire management 

activities adapt to the changing ecological, social, political, and economic factors 

surrounding an ecosystem, new approaches to fire management will be required. The 

change to fire management in the 1970s, as stated by Lotan (1977), was guided by three 

main criteria: land management objectives; ecological and economic justification; and 

recognition of the beneficial and harmful effects of wildfire. As resource management 

adopts the philosophy of an ecosystem approach, managers must expand their thinking 

along longer temporal and broader spatial scales. The concept behind fire management 
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is consistent with the goals of ecosystem management, but just as prescribed fire policies 

must be refined, strengthened and reaffirmed, so too must the three criteria stated by 

Lotan that define fire management activities. First, fire management activities need to 

be governed by land management objectives. Under an ecosystem management 

approach, land management objectives must be defined through a holistic approach. 

Defining management objectives for longer temporal scales is essential to developing fire 

management plans to arrive at desired future conditions. Second, fire management 

activities must be both ecologically and economically sound. Recognition of the natural 

role of fire is the first step to maintaining ecologically healthy ecosystems. Applying 

prescribed fire programs along broader spatial and longer temporal scales is an effective 

measure in reducing suppression costs and sustaining resources in perpetuity. Third, fire 

management must acknowledge both the beneficial and harmful effects of fire. As 

resource management enters an era defined by an ecosystem management philosophy, 

managers must identify those areas along larger spatial and temporal scales in which fire 

can play a beneficial role and those areas in which fire must continue to be excluded. 

Under an ecosystem management approach, fire management activities of the 

resource management agencies will need to change. The wildfire problem has become 

extremely complex due to the wildland\urban interface, restrictive laws and regulations, 

unnatural fuel levels, declining ecosystem health, a lack of long-term funding, and 

inappropriate funding priorities. As resource managers address the multitude of issues 

associated with fire management activities, the ecological, social, political, and economic 
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characteristics of prescribed fire will need to be addressed on longer temporal and 

broader spatial scales. The next two chapters will address these concerns and discuss 

changes which need to be made in the direction of fire management activities to 

adequately address all the issues. 



ECOLOGICAL CONSIDERATIONS 

The spatial and temporal scales called for under an ecosystem approach represent 

an area in which managers will be challenged in the use of prescribed fire. In the past, 

the scope of fire management policies were limited within public land holdings and 

generally operated under crisis situations that ignored the long-term impacts of fire 

management activities. The operation of prescribed natural fire areas or the application 

of manager-ignited fire are land management practices in which spatial and temporal 

scales are directly impacted. As such, the principle of longer temporal and broader 

spatial scales represents one aspect of ecosystem management that managers must 

consider in future fire management policies. Moreover, there is a growing recognition 

throughout the spectrum of resource management literature that there is a lack of a long-

term perspective covering landscape scales in the use and effects of prescribed fire. By 

addressing the temporal and spatial scales called for with ecosystem management, 

managers and policy makers can move one step closer to fulfilling the five principles of 

ecosystem management as defined by Moote et al. (1994). 

While the problems associated with the use of prescribed natural fire, and to a 

greater extent manager-ignited fire, are manyfold, managers must realize that ecosystem 

conditions today reflect the need for a change in fire management policies. As such, all 

landowners, management agencies, and the public must be prepared to make short-term 

sacrifices in order to ensure long-term sustainability. While the risks associated with the 

use of prescribed fire may result in periodic wildfires, continued focus on the suppression 
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activities within fire management will result in a future increase of larger and more 

destructive wildfires. 

Incorporating the views and management philosophies of land managers, both 

public and private, as well as the different mandates that exist among agencies with 

conflicting resource management objectives may represent a major impediment to 

cooperative efforts in reintroducing fire into natural landscapes. In addition, determining 

the long-term goals and desired conditions and uses of forests, whether public or private, 

represents a significant challenge to resource managers and forest users. 

Managers face a number of challenges in the application of prescribed fire; these 

challenges include ecological, social, political, and economic factors. These factors, 

which are not mutually exclusive, produce a great deal of overlap among different 

aspects of the wildfire problem. For discussion purposes, the four factors will be 

separated into two different chapters. This chapter discusses the ecological consider

ations resource managers must address in fire management activities. The following 

chapter then discusses the social, political, and economic considerations of prescribed fire 

policies under the changing scales of resource management. Overlap among the social, 

political, and economic aspects of ecosystem management is greatest and thus has been 

combined into one chapter for discussion purposes. 

Temporal Aspects 
Within all forested ecosystems, a fire regime exists within which the dominant 

species of the ecosystem have adapted and survived. A fire regime can be defined as 



48 

"...the characteristic frequency, extent, intensity, severity, seasonality, and effects of fire 

on an ecosystem during some designated time period" (Wright and Bailey, 1982: 240). 

As forest species evolved within a natural fire regime, ecosystems became dependent 

upon recurring fires for reproductive and stand maintenance processes. Adaptations for 

wildfire at the genetic level may be for reproductive purposes, such as the development 

of serotinous cones in which a specific temperature, reached only in wildfires, must be 

obtained for seed dispersal. Adaptations may also exist as a defense mechanism, such 

as thick bark, to resist heat and ensure survival from the passage of a fire which removes 

non-adapted species from the ecosystem (Pyne, 1984). Implications of plant adaptations 

to the passage of fire are significant for ecosystems continuously prone to natural, 

lightning-ignited wildfires. 

Fire policies of the past, however, have changed the frequency of wildfires and 

lengthened the interval between fire occurrences. 

"In the early 1900's, forest practices, primarily fire suppression, further reduced 
the ecological role of fire. These practices lead indirectly to stagnation of natural
ly regenerated stands and unprecedented fuel accumulation" (Sackett et al., 1993: 
115). 

Suppression policies have altered natural fire cycles, affected ecosystem succession, and 

led to a decline in ecosystem health (Covington et al., 1994). Fire suppression policies 

of the past, which were created to protect and sustain forests, have created a paradox for 

today's resource managers in creating and implementing fire policy. This paradox, as 

defined by Arno and Brown (1991: 40), states: "[l]ong-term protection of land and 
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natural resources from fire has altered vegetation and fuels, increased risk of severe fires 

and reduced resource values." In addition, ecosystems today are characterized by an 

increase in disease and insect manifestations and a change in succession in which fire-

tolerant species are being replaced by fire-intolerant species (United States Forest 

Service, 1993; Oliver etal., 1994). 

Prior to European settlement, Sackettetal. (1993: 115) notes, "...forest conditions 

were maintained by naturally-ignited fires burning on a frequent, regular basis in light 

surface fuels of grass and pine needles." Light surface fuels which carried fires 

throughout ecosystems have either been lost due to shrub invasion and over-crowding of 

forests, or have been replaced with an accumulation of forest debris which has changed 

the type of fires experienced within the system. In many cases, the accumulation of fuels 

on the forest floor due to fire suppression policies have created a "ladder effect" in which 

fires can now climb into the crowns of trees and completely consume large areas within 

an ecosystem (Brown, 1989). "These conditions are not within the historical range of 

variability of these stands and will probably result in catastrophic, stand-replacing fires 

and rebums—which are also not part of the historical condition of these stands" (Oliver 

et al., 1994: 119). Ecosystems in which frequent light-intensity fires were characteristic 

in the past, have been replaced by periodic intense fires today. 

Although fire regimes have been altered and stand-replacing fires are occurring 

more frequently, it must be noted that in some ecosystems, a periodic stand-replacing fire 

is the natural fire regime. As was the case in Yellowstone, lodgepole pine, the dominant 
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species throughout the ecosystem, has a fire regime in which large stand-replacing fires 

occur every 200-300 years (Romme and Despain, 1989). While the media portrayed the 

fires as a unnatural event in the history of Yellowstone, evidence indicates the opposite. 

The variability in species composition, weather cycles, and fire regimes of ecosystems 

throughout the United States needs to be considered in wildfire policy making and 

implementation across different ecosystems. 

Prescribed natural fire programs and an expanded use of manager-ignited fire 

represent management tools for addressing the ecological problems caused by past 

policies and for restoring ecosystems to healthy and productive states. Prescribed fire 

programs developed since the 1970s have not met the challenges posed from nearly 

eighty years of fire suppression. While it is important to recognize that fire suppression 

will remain a necessary management tool, managers need to strive for a more equal 

balance between fire suppression and prescribed fire use (Mutch, 1994). 

Prescribed fire is a unique natural force which can not only create the 

circumstances necessary for flora establishment, but can also recycle and maintain an 

established ecosystem. The fuel loading that has accumulated over the years in many 

forests can be effectively removed through the use of prescribed fire. As Pyne (1989: 

45) states, "[fjire decomposes and recycles what life does not. It rearranges the structure 

of ecosystems, redefining and redistributing available niches, and it readjusts the rhythm 

of the biotas." In addition, fire can maintain site-adapted species, and help in the 
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regeneration of fire-tolerant species by recycling nutrients and creating rich mineral beds 

for seed germination (Graham, 1994). 

Further, ecosystem health, as defined earlier, is determined in part by the 

biodiversity that exists within an ecosystem, its productivity, and its sustainability over 

the long-run. The exclusion of fire through total fire suppression policies has led to 

forest stagnation in which ecosystems have experienced decreased growth and a loss in 

sustainability. Associated with a decline in productivity and sustainability is a decrease 

in biodiversity. Historically, fire created mosaics of unburned and burned areas within 

an ecosystem. These mosaics opened various niches for both flora and fauna and 

resulted in an over-all increase in ecosystem biodiversity. As Salwasser and Pfister 

(1993: 151) note: 

"Disturbances superimposed on long-term patterns and processes in ecosystems 
set the context for the temporal diversity of life and its changes over time. ...in 
one example, stand-replacement fires create a mosaic of forests and openings at 
the landscape scale..." 

Fire effects, when viewed over longer temporal scales, help create and maintain 

biodiversity within an ecosystem. As management agencies adopt ecosystem management 

objectives and goals, consequences of management actions will need to be recognized 

over longer temporal scales. 

As our understanding of ecosystem functions and interactions unfolds, managers 

and researchers are increasingly recognizing the role that fire plays among the various 

species that comprise an ecosystem. In the past, research and the knowledge gained from 
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fire experimentation have focused on how fire affected individual species. However, as 

scientists begin to take a more holistic approach in their management of ecosystems, the 

relationships among all aspects of a functioning ecosystem must become clear. 

Ecosystem management calls for an understanding of ecological processes rather than 

individual responses. 

Recognition that forest health is rooted in the idea that ecosystems are dynamic, 

constantly changing systems is fundamental to ecosystem management (Oliver et al., 

1994). Prescribed fire policies, under an ecosystem management approach must 

recognize that forests are not static; rather, ecosystems represent a complex blend of 

interacting ecological, social, and political components. Managing for one "state" or 

ecological condition fails to recognize the desired future condition or use of an ecosystem 

under the social and political influences required of it in the future. Fire regimes, 

correspondingly, will also change as ecosystem functions and composition change. 

Historic fire cycles and the over-all fire regime of an ecosystem can be restored through 

the use of prescribed fire. As forest conditions change and species composition evolves, 

managers can use prescribed fire to mimic the natural fire regimes until ecosystem health 

is once again restored. 

An ecosystem management approach to managing wildfire calls for an integrative 

view in which fire is recognized as a natural component in the perpetuation of ecosystem 

health and sustainability. Fire suppression policies in the past identified fire as the 

enemy, a menace which was to be eliminated if the production of timber, and other 
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commodity resources, was to be sustained. A holistic approach to resource management 

incorporates the long-term ecological effects associated with the use of prescribed fire. 

"Our thinking about disturbance has evolved over the past few years, from earlier 
notions of disturbances as events from "outside the system" that disrupted things 
and were therefore "bad," to an acceptance of these events as a natural and 
integral component of the system" (Urban, 1993: 132). 

Managers must retain the long-term perspective called for by ecosystem management and 

not succumb to outside pressures and short-term commodity benefits from fire exclusion. 

Once established, the natural fire regime can be maintained through periodic prescribed 

burning to ensure ecosystem health and forest sustainability in the long-run. In order to 

maintain ecological processes into the future, it will be essential to recognize fire's role 

"within" the system. 

Spatial Aspects 
The source of ignition for many wildfires has been affected over the years due to 

the influence of human cultures and the policies created to combat wildfire. For 

example, "[i]n prehistoric times, lightning ignited fires started in lower-elevation 

scrubland far outside the [national] parks and then spread up into the forests" 

(Monastersky, 1990: 266). Today, due to fragmentation of natural ecosystems and the 

delineation of ecosystem borders by social and political criteria, the lowlands where fires 

used to start now consist of private lands where fire is actively fought and suppressed. 

As a result of over-grazing and other poor management practices, grasslands which once 

served as a source of flashy fuels for fire ignition and spread have deteriorated (Arno and 
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Brown, 1991). The fragmentation and loss of this low-land fuel has resulted in the 

exclusion of fire and the role it once played in maintaining ecosystem health and 

productivity. 

Through an active suppression campaign over the last 60 to 70 years, resource 

managers have effectively been able to displace two or more fire cycles and limit the 

number of wildfires (Mutch, 1994). Due to an increase in fuels and a decline in 

ecosystem health from disease outbreaks and forest stagnation, the destructiveness of fires 

has intensified. The effects of removing fires from ecosystems has had a detrimental 

effect on the number of acres burned. For example, since the 1960s, Pyne (1994) 

states that approximately 2-3% of the wildfires throughout the country have accounted 

for 95% of the acreage burned. While fire suppression campaigns to reduce the number 

of fire starts have been successful, the over-all number of acres burned has not changed 

dramatically. 

As ecosystem health declines, the potential for larger, more destructive fires 

increases. Studies from fire regimes of the West indicate that fires today are 3 to 6 times 

larger than had existed previous to European settlement (Morgan et al., 1994). Managers 

can utilize prescribed fire to create mosaics across the landscape which not only replicate 

natural healthy systems, but also provide a level of risk reduction from large wildfires. 

Referring to historic landscape patterns of forests, Bonnicksen (1989: 67) states, "[t]he 

mosaic pattern of different-aged forests also helped contain wildfires within limited areas, 

because young forests are harder to burn than old forests." Forest stands that vary in age 
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class and structure increase the biodiversity that is found within an ecosystem. Mosaics 

also aid in the reduction of larger, more destructive wildfires due to the variability and 

dynamic nature of the landscape, which ultimately increases the adaptability of an 

ecosystem to respond to the many pressures exerted upon it. 

The decline in ecosystem health and accumulation of fuel across all landscapes can 

have adverse affects upon the various ecological processes that occur within an 

ecosystem. Fires today burn at a higher intensity, have moved into the crowns of trees, 

and are larger than fires in the past. "Fires burning in these stands would likely do 

resource damage (soil sterilization, killing of large trees) and would be difficult to 

control" (Graham, 1994: 346). 

There are a number of inputs and outputs in an ecosystem, many of which may 

be influenced by management actions across different landscapes involving a variety of 

land-owners or management agencies. The suppression or use of fire within an 

ecosystem can influence the ecological processes of adjacent systems. Healthy 

ecosystems, maintained by a prescribed fire program, are still susceptible to the 

destructive forces of unhealthy, nearby ecosystems. In areas where fire is actively 

suppressed, the spread of wildfire, insect and disease outbreaks, and other threatening 

factors will play a role in the management actions of all connected systems. Working 

with resource managers of all lands in an ecosystem, whether public or private, to 

develop a prescribed fire program will improve management ability to exclude destructive 

wildfires and increase ecosystem health in the long-run. 



56 

Applying prescribed fire programs at the larger spatial scales called for under an 

ecosystem management approach requires careful thought about ecological processes and 

the social and political constraints that surround an ecosystem. Manager-ignited 

prescribed fire gives managers more control in the area to be burned and the ignition 

point of fires (Bonnicksen, 1989). In addition, manager-ignited fires offer a level of 

efficiency not easily obtained with other resource management treatments applied to 

landscape scales. Identifying the ecological conditions of the area to be burned, 

combined with an increased understanding of ecological responses and weather 

conditions, will ensure desirable results with the use of manager-ignited fires. Reliance 

upon prescribed natural fire programs alone will not achieve the goals of ecosystem 

management. As Bonnicksen (1989: 67) states, "...chance lightning fires alone cannot 

restore vegetation mosaics in Park and Wilderness areas to their natural or presettlement 

scale and diversity." 

The dynamic nature of ecosystems requires managers to be adaptive and flexible 

in their fire management activities in order to learn from the ecological processes and 

ecosystem functions at broader spatial scales. While fire suppression efforts may remain, 

to a certain extent, prescriptive for various wildfire situations, prescribed fire must first 

identify and then work within the natural cycles and functions of an ecosystem. 

Identifying the adaptability of species to fire, the degree to which fuel has accumulated, 

and the historic fire regime of different ecosystems is essential for the successful 

implementation of prescribed fire programs. Prescribed fire offers a management tool 
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which can be formulated and applied to match specific ecosystem conditions to arrive at 

desirable results. Diversity exists across landscapes within an ecosystem as well as 

between different ecosystems. Recognizing these differences and using or suppressing 

fire, as the ecosystem requires, will aid managers in arriving at ecologically desirable 

results. 



SOCIAL, POLITICAL, AND ECONOMIC CONSIDERATIONS 

Temporal Aspects 
Natural resource policies and the agencies responsible for their implementation, 

have always been influenced by the values and pressures placed upon them by society. 

Over time, there has been many shifts in the way society relates to natural resources. 

In response, natural resource, and wildfire policies in particular, have responded to the 

demands exerted upon them. The early part of this century was characterized by a 

utilitarian stance which called for the "wise-use" of natural resources to meet the 

demands of society (Cubbage et al., 1993). 

The focus of management policies calling for sustained yields emphasized outputs 

realized on short-interval time scales. As resource outputs, such as timber, were 

demanded by society, the political community responded by requiring management 

agencies to protect and ensure a continuous supply of such resources for the mills and 

communities that depended upon them. The charring of landscapes from wildfire 

disrupted this supply. Additionally, values placed upon the nation's resources by 

management agencies and society as a whole revolved around commodity outputs. 

Protection from wildfire was defined by economic criteria which weighed the loss of 

timber resources with suppression costs. In response, agencies such as the FS adopted 

total fire suppression policies to prevent the "loss" or "destruction" of timber resources 

from wildfire (Mutch, 1994). As forest conditions worsened, and large wildfires 

resulted, the political community responded by authorizing unlimited funds for 
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eliminating fire from the nation's reserves. Authorizing funds for the suppression of 

wildfires gives the impression of responsiveness by politicians to societal fears which 

ultimately, provides short-term benefits to the political community. A lack of recognition 

about the role of fire or the long-term implications of its exclusion were not considered. 

Later, out of a growing alarm for the rate at which resources were being 

exploited, Americans embraced a preservationist stance which resulted in millions of 

acres of wildlands being set aside for the protection and enjoyment of society (Nash, 

1990). Fire policies for this era reflected a suppression mentality and the need to 

preserve and protect ecosystems from further loss. In addition, exploration into the role 

of fire within ecosystems also emerged at this time and led to scientific research on the 

effects of fire on different species of plants. 

Throughout the 1970s, Americans increasingly began to embrace environmental 

values. As society began to understand the influences of their actions upon ecological 

processes, a new wave of thinking emerged in which humans placed more value upon 

environmental resources and sought to act more responsibly toward the environment 

(Gottlieb, 1993). Society began to recognize the value of non-commodity ecosystem 

resources, which contributed to a change in the management philosophies of the resource 

agencies. Management of the wildlife, aesthetic, and recreational values of forests 

became mandated by law. Wildfire was seen as a destructive force in which these values 

would be lost; fire suppression remained the defining fire management policy. 



As Americans embraced the idea of environmentalism and ascribed value to non-

commodity resources, they began an increased migration from urban to rural areas 

(Davis, 1989). As Davis (1990) points out, the public's appreciation of the amenity 

values associated with forested ecosystems has resulted in the increase of homes 

intermingled with native vegetation in remote or rural settings. The merging of homes 

with wildlands is known as the wildland\urban interface. 

Following the 1970s, even after the recognition of the beneficial role of fire, 

agencies were slow in responding with prescribed fire programs for a number of probable 

reasons. First, the machinery that had been built, and depended upon, during the era of 

fire suppression was not easily dismissed. Emergency fire suppression funds allowed the 

federal agencies to purchase new equipment, hire more workers, and gain status and 

prestige within the federal government (Pyne, 1982). Second, sixty years of fire 

suppression had already altered ecosystems to a point where prescribed fire, by itself, 

would not reduce the amount of fuel accumulation or the threat of uncontrollable 

wildfires. Finally, politicians were not prepared to start spending money on activities 

which ignited fires rather than extinguished them. Gaining appropriations to respond to 

natural disasters and crisis situations (such as wildfires) has been easier and more 

politically feasible than spending money on prevention and other proactive programs. 

As a result, management agencies adopted small-scale prescribed natural fire programs 

which required little funding and were restricted to remote areas of parks and wilderness 

where risks could be minimized. 
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In recent years, the wildland\urban interface has been highlighted in firefighting 

efforts throughout the country. As people continue to leave urban life and migrate to 

rural/wildland settings, the interface will continue to burden fire management activities. 

Comfort in their surroundings and a lack of recognition of the dangers of wildfire by 

many homeowners in the interface present a number of problems to fire managers 

(Gardner et al., 1987). Homeowners must recognize that they are one component of the 

ecosystem they occupy; as such, they may need to adapt their activities to ensure 

decreased risk of wildfire and long-term sustainability of their environment. Recognition 

of this fact will help reduce fire risk and lead to ecologically sensitive activities in the 

long-run. 

The passage of time affects the public's perception of wildfires and has many 

implications associated with it. Time can serve as a healer, allowing people to forget and 

rebuild following the loss of life or home. As human society continues to embrace the 

desire for naturalness and an escape from problems associated with city life, pressures 

will continue to be placed upon ecosystems. Contributing to this problem is the false 

sense of security communities get trapped into with the attitude that they have lived 

through the worst or that the wildfire cycle will not repeat itself (Gardner et al., 1987). 

Homeowners must understand the fire regimes in which they live. As is the case with 

California, much of the landscape in which homes are constructed is dominated with 

chamise type vegetation. California chaparral (chamise) has a fire regime in which 

wildfires need to burn every 20-30 years to ensure healthy and productive stands (Wright 
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and Bailey, 1982). Implications from this are great if society fails to recognize the 

continuous threat of wildfire over time. 

The media has, and will continue to play a role in influencing societal values 

toward wildfire. Following the Yellowstone fires, the media dubbed the prescribed 

natural fire programs of the NPS a "let-burn" policy. Fire was again perceived as the 

enemy by Americans throughout the country as a result of the loss of natural resources 

and the misguided perception of the NPS's inaction. The media helped perpetuate this 

sentiment due to the powerful images of burnt landscapes and scenes such as "Old 

Faithful" with plumes of smoke and walls of fire around it. Not only did these images 

affect and help persuade the public, they also had a great impact upon the political 

community. The overwhelming reaction to the Yellowstone fires by the public and 

politicians alike resulted in a moratorium placed upon the different agencies' prescribed 

fire programs until they could be reviewed. Today, however, the media seems to be 

viewing ecosystems in a long-term perspective and reenforcing the beneficial role that 

fire plays in ecosystems. There has emerged a balance reporting of both the benefits and 

harms of fire and an effort to educate the public on benefits of prescribed fire policies. 

Following the 1993 Los Angeles "Fire Storm" and the most recent 1994 fire 

season, which resulted not only in the single deadliest fire since 1947, but also set a new 

record for suppression expenditures, headlines in newspapers across the country are 

finding fault in past total fire suppression policies and turning toward prescribed fire as 

a tool for solutions to today's modern wildfire problems (Dellios, 1994; Stevens, 1994). 



63 

As society continues to ascribe values to ecological components and processes, 

recognition of natural disturbances, such as wildfire, associated with the system becomes 

essential under an ecosystem management approach. As stated earlier, society has 

gradually embraced the notion that not all fire is bad. The acceptance of prescribed fire 

programs by the public has remained, despite the Yellowstone incident, at a somewhat 

constant level. For example, in a study conducted by Manfredo et al. (1990), results 

indicate that the public, in general, had a favorable attitude toward the use of prescribed 

fire programs. Nationally, 53.7% supported the prescribed fire policies of the federal 

agencies while a regional group consisting of the Wyoming and Montana areas had a 

56.8% favorable attitude toward prescribed fire polices. A number of factors influence 

the public's perception toward fire policies and subsequently, managers' willingness 

and/or ability to engage in prescribed fire programs. Ecosystem management emphasizes 

the natural role of fire and relies upon an increased use of manager-ignited fire programs 

to restore and protect ecosystem health in the long-run. While the overwhelming nature 

of wildfire in some fire regimes, as experienced in Yellowstone, may have long-term 

impacts on the ecosystem, prescribed fire will allow managers to restore ecosystem 

health and reduce the risks of future fires in socially sensitive areas. Pfister (1993: 225) 

reinforces this view and states, "[s]ocial acceptance of natural fire will require an 

appreciation for the importance of these events to ecosystem function." 

Two tools that must accompany the integration of manager-ignited fire programs 

into fire policies are public involvement in the planning and implementation stages of fire 
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management activities and educational programs emphasizing the natural role of fire. 

Gaining public support for the natural role of fire is essential to the wide-scale 

application of manager-ignited fire programs. Public involvement and educational 

programs are seen as the primary tools in gaining social acceptance for the use of fire. 

As Urban (1993: 135) states, "[w]e have been reasonably successful in retraining the 

public about the role of fire in natural ecosystems... The prevention campaigns of the 

past focused on preventing wildfires by illustrating its destructive nature. The success 

of this and other fire prevention programs, such as the Smokey Bear campaign, has led 

to a one-sided view of wildfire throughout society in which Americans view all fires as 

"bad" (National Commission on Wildfire Disasters, 1994; United States Forest Service, 

1993). While campaign programs highlighting the need to prevent careless human-

ignited fires are important to resource management, efforts must be made to illustrate the 

difference between controlled, manager-ignited fires which play a beneficial role in 

maintaining ecosystem health and uncontrolled wildfires that may result in negative 

impacts. Efforts to integrate fire into an ecosystem management approach will continue 

to be hindered unless the popular perception of fire as the enemy is changed. 

In addition, managers must begin an active campaign to involve the public in all 

stages of a prescribed burn. In crisis situations, such as wildfires which require 

suppression, managers may not have the opportunity to involve the public. Due to the 

nature of the fire and the element of control that is exerted at the time of ignition, the 
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area burned, and the monitoring required, prescribed fire gives managers the opportunity 

to involve the public throughout the entire process. 

The legal and organizational constraints placed upon natural resource agencies 

represent a problem to fire management efforts and have varied throughout history. The 

political nature that surrounds, and often defines the management objectives of federal 

agencies, plays an important role in how policies concerning wildfire are crafted. As 

stated earlier, natural resource management has historically followed a sustained yield 

philosophy. The Multiple Use-Sustained Yield Act of 1960 states that: 

"Sustained yield of the several products and services means the achievement and 
maintenance in perpetuity of a high-level annual or regular periodic output of the 
various renewable resources of the national forests without impairment of the 
productivity of the land" (as quoted in Cubbage et al., 1993: 19). 

Sustained yield, as mandated by law, hasn't sufficiently been achieved in the management 

of the nation's forests. A significant decline in ecosystem health, the accumulation of 

forest litter, and stagnated growth exemplify this fact. In addition, past management 

policies, such as fire suppression, have not occurred without "impairment" to the 

productivity of the land in the long-run. Indeed, the increased risks of large wildfires 

and the rise in disease and insect outbreaks decrease forest values and brings into 

question the productivity of the forests in perpetuity. 

Further, the management direction of the NPS, as defined by its legislative 

mandate to "preserve" the ecosystem so that it may be enjoyed by all future generations, 

conflicts with the objectives of ecosystem management. Preserving, or managing an 
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ecosystem in a static state negates the dynamic nature in which ecosystems function. 

Fire suppression in the past supported this view by failing to let fire play its natural role 

and operate within the natural fire regime of the ecosystem. Although the NPS was 

instrumental in recognizing the role of fire throughout ecosystems in the past, it 

nonetheless is caught between its given mandate for preservation and that of restoring a 

vital ecological process. 

In many cases, environmental laws and agency mandates of the past are not 

consistent with an ecosystem management approach. By neglecting vital ecological 

processes through an emphasis on commodity outputs, policies failed to achieve a holistic 

approach which is called for within ecosystem management. Legislation which surrounds 

the management of the nation's resources typically is rigid and cumbersome and prevents 

agencies from engaging in holistic management activities (Cortner et al., 1994). 

Ecosystem management, as guided by the principle of adaptable institutions, calls for 

flexibility and experimentation in management activities and the legislative constraints 

placed upon it. Manager-ignited fire is a management tool which allows managers 

flexibility in application to respond to the various constraints in which it must be 

operated. Managers can address the concerns of all interested parties, avoid social 

and/or political criticism, and arrive at mutually satisfactory goals over time with the 

continued use of prescribed fire programs. 

For example, the State of Washington does not allow prescribed burning on the 

weekends during the summer months. States, under the Clean Air Act, have the 
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authority to create more stringent air quality standards than the federal government. In 

addition, the Clean Air Act "...prohibits federal agencies from permitting, approving, 

providing financial assistance, or supporting in any way any activity which does not 

[comply with a states standards]..." (Haddow, 1994). Federal agencies, therefore, must 

work with the state before engaging in prescribed fire activities. Standards created to 

minimize the impacts of smoke during the visitor season, such as the State of 

Washington's requirements, will help minimize and reduce socio-political pressures 

which accompany prescribed burning in socially sensitive areas. Understanding and 

working with states to minimize prescribed fire activities will help ensure responsive 

relationships and lead to flexibility and adaptability in prescribed fire use. 

As the wildland\urban interface continues to grow, managers will need a 

management tool to reduce the threat of wildfires. Under an ecosystem management 

approach, manager-ignited fire represents a tool capable of restoring ecosystem health 

while protecting homeowners from the threat of wildfire. Prescribed fire is a 

management tool which may have immediate or short-term costs, but will contribute 

significantly to reducing the threat of wildfires and the long-term implications from a 

continued policy of fire suppression. 

As an example, the Incline Village community of Nevada in the Lake Tahoe Basin 

has created a "Neighbors for Defensible Space" (NDFS) organization (National 

Commission on Wildfire Disasters, 1994). The organization engaged in an active 

campaign to reduce the threat of wildfire in this interface community through education 
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of homeowners, strict building codes and city ordinances, vegetative reduction projects, 

and a thinning project on private forest land. Costs for their efforts amounted to 

approximately $800 per acre and was paid for through community-wide assessments. 

Although the preventative short-term costs for such projects may be high, added 

protection was provided to over 1,000 homes in the area which is prone to wildfire 

events. Programs to create buffer zones around communities through green stripping 

practices (surrounding communities with meadows of grass, rather than trees) and 

thinning projects may be significant at first, however, the long-term protection provided 

to homeowners is more than offset with the reduced risk of interface wildfires. 

Fire policies of the past often relied upon an economic justification for the 

suppression of wildfires. Cost-benefit analysis argued that the costs incurred through 

suppression efforts offset the social, political, and economic losses associated with 

wildfires. As the wildland\urban interface grew in size, as timber commodities became 

more scarce, and as the political fallout of large wildfires became recognized, resource 

managers waged an all-out war against the destructive nature of wildfire. Today, 

however, managers and policy makers realize that fire suppression efforts have failed to 

reduce the various costs associated with wildfire. No longer can fire suppression 

expenditures be justified economically (Ticknor, 1993). By failing to recognize the long-

term costs associated with fire suppression, economic analyses and justification of past 

fire management activities were flawed (United States Forest Service, 1993). 
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Management of the nation's resources has reached a point in which fire 

suppression expenditures have increased exponentially every year without an equally 

dramatic decrease in the number of acres burned. For example, the 1994 fire season 

resulted in the expenditure of over one billion dollars in fire suppression costs while at 

the same time over four million acres burned (Knudson, 1995). In addition to the 

suppression and presuppression costs of fire management activities, economic analysis 

today must include recognition of the loss of life and destruction of property (Covington 

et al., 1994). Again, 1994 represents one of the deadliest fire seasons in nearly half a 

century with 33 fatalities (Knudson, 1995). 

The question of economic efficiency must also be addressed within the temporal 

scales called for with ecosystem management. Due to the alteration of ecosystem 

conditions from nearly 80 years of fire suppression, an unnatural state in which the 

potential for larger, more destructive wildfires exists. Management activities need to 

question the effectiveness of suppression efforts, and the costs associated with them, for 

the future of resource management. For example, despite the $130 million spent on 

suppression efforts for the Yellowstone fires, approximately 1.5 million acres still burned 

to some degree. The fires were finally extinguished in the fall when the first snow fell 

across the park; ultimately, mother nature, not fire fighters, put the fires out (Pyne, 

1989). Therefore, suppression efforts proved not to be cost effective in the long-run. 

If fire suppression remains the primary activity of fire management policies, the cycle 

of decreased ecosystem health resulting in larger and costlier wildfires will perpetuate 
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itself. "Given the increasing cost of fire suppression amid ever-decreasing public funds 

for forest management, the use of prescribed fire and natural fires also offers the direct 

benefit of efficient use of wilderness resources" (Baggett, 1993: 237). 

Moreover, with the increased intensity and damage from wildfires today due to 

past fire suppression policies, managers must now engage in massive rehabilitation 

efforts, which entails costs extending far past the fire event. Combining all these costs 

is essential to any economic analysis of fire management activities in the future (National 

Commission on Wildfire Disasters, 1994). With wildfires amassing debts of over one 

billion dollars for one fire season, and in the face of a growing national debt and 

shrinking agency budgets, managers and policy makers must look for proactive rather 

than reactive means in which to address the wildfire problem. Prescribed fire offers 

managers a preventative, prescriptive, and cost-effective solution to addressing wildfire 

protection. 

The holistic perspective of ecosystem management recognizes the costs associated 

with the exclusion of fire. Excluding fire from ecosystems and altering systems in which 

it is established as a vital natural disturbance regime will result in a decline in ecosystem 

health and increased social, political, and economic costs. Ecosystem management places 

value on the role of fire as a component in the processes necessary to restore and sustain 

long-term ecosystem health. Application of prescribed fire programs allows managers 

the opportunity to restore ecosystem health and sustain productivity and resources in the 

long-run even though these management actions incur short-term dollar costs. 
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Due to the changing nature of the political environment, funding and support for 

natural resource management has become vulnerable to cutbacks in recent years. Agency 

personnel and budgets have been scaled back as the federal government faces increased 

criticism over its operating procedures. The implications of this have been manyfold. 

One of the major impediments to continued use of prescribed fire has been a lack of 

long-term financial support (Parsons, 1994). For example, in a 1990 report evaluating 

the progress of prescribed fire programs in the NPS and the FS, it was estimated that of 

the $34,700,000 requested by the FS for its proposed prescribed fire activities, only 

$400,000 was allocated. Similarly, the NPS requested $3,500,000 but only received 

$2,400,000 (Government Accounting Office, 1990). 

As the government scales back agency resources in an effort for greater efficiency 

while at the same time providing unlimited funds for fire suppression activities, a 

situation is created in which ecosystem health will continue to decline and an increase in 

fire suppression expenditures in the long-term will be realized. Faced with decreasing 

budgets, fire managers will need to engage in preventative or proactive management 

activities, such as manager-ignited fire programs, rather than crisis or reactive responses 

to the threat of wildfire. Securing the resources for these activities, whether monetary 

or personnel, is essential if costs are to be reduced in the long-term. 

The risks and costs associated with the use of prescribed fire in restoring 

ecosystem health represent short-term expenditures in efforts to sustain desired long-term 

management goals and objectives. 
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"The hazardous conditions described make the wide-spread application of 
prescribed fire difficult and costly. Heavy fuels and dense stands can create 
control problems, and overstory mortality from excessive above- and below-
ground heating is a certainty. An acceptance of these risks and economic losses, 
however, seems necessary in the short-term if ecological sound management is 
sought" (Sackett et al., 1993: 117). 

While fire escapes may occur, increased control associated with the use of prescribed 

fire, when compared to wildfires, allows managers the opportunity to address multiple 

concerns among the myriad of landowners that may comprise an ecosystem. Working 

with, and involving all landowners in the development and application of prescribed fire 

programs assures managers the best alternative to preventing large-scale, high-intensity 

wildfires in the future. 

The situation which faces managers today is one in which the social, political, and 

economic costs of fire suppression are increasingly harder to justify. Due to the concern 

over shrinking agency budgets and an increasing national deficit, the skyrocketing costs 

of fire suppression campaigns and other disaster relief efforts by the federal government 

are also harder to justify. Adoption of an ecosystem management philosophy requires 

managers and policy makers to move beyond traditional management activities and look 

for new solutions to address the declining health of today's forests. Only through 

restoration of ecosystem health will managers be able to reduce the risk of large wildfires 

and sustain resources in perpetuity. Prescribed fire is not only a natural process with the 

ability to restore ecosystem health, it is also the most feasible when applied across broad 

landscapes and longer temporal scales. Since prescribed fire activities are conducted 
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within controlled parameters, prescribed fire allows managers the flexibility in application 

and control in use that is responsive to social, political, and economic pressures. 

Spatial Aspects 
The implications of fire policies applied over broad spatial scales reflect the 

number and variety of interests that influence resource management policy. Affected 

parties may include homeowners in the interface, industry representatives from timber 

and mining operations, tourists visiting national forests or parks, business people whose 

services rely upon the natural resources, and communities which surround ecosystems. 

In most cases, demands placed upon natural resource agencies by these groups have 

resulted in fire suppression policies. However, concern over the susceptibility of large-

scale disturbances has resulted in a growing tolerance to alternative resource management 

programs, such as prescribed fire, so that the resources can be maintained in the long-run 

and interests protected over broader scales. 

Due to the diversification of land ownership and the growing wildland/urban 

interface, the increased occurrence of wildfire in the homeowner's backyard has become 

a major concern of the public. Wildfire cannot distinguish, nor does it recognize, 

borders. As the interface continues to grow, managers and homeowners alike must 

realize that management activities will need to recognize the human and ecological 

component of the ecosystem. Not only should homeowners be concerned with the danger 

and spread of wildfires from within forests, but they must also realize that their activities 
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and careless behavior can ignite a fire which can easily spread into protected areas where 

the potential for wildfire growth and destruction of natural resources is greatest. 

With the increase in the wildland\urban interface, fire managers face a number of 

problems in their fire management activities. First, homeowners in the interface have 

brought with them the expectations of total fire protection they had experienced in the 

city (Davis, 1989). Many homeowners choose and build their homes in remote settings 

which places increased stress upon wildland and structural firefighters. The lack of 

infrastructure and accessibility to remote locations makes the firefighter's job more 

difficult and increases the response times of many fire fighting agencies. In addition, 

these homeowners often build without regard to the natural ecosystems they occupy 

(Cortner et al., 1990). Due to a lack of strict and enforceable building codes, many 

homeowners construct their homes without careful consideration of its potential response 

to the passage of wildfire. Homeowners need to realize they are living in an 

environment in which fire is a natural component and as such, may need to adopt their 

construction and day-to-day activities to reduce the threat of wildfires (Tokle, 1987). 

The Yellowstone fires represent a good example of the growing frustration over 

the protection of resources and the sentiment held by surrounding communities. "The 

scale and intensity of the Yellowstone fires was largely unacceptable to the public and 

has contributed to a strong social resistance to the use of fire in natural forest 

ecosystems" (Pfister, 1993: 225). The use of prescribed fire as a tool to restore 

ecosystem health and return systems to a more natural state is not without its faults and 



risks. In describing the NPS's prescribed natural fire policy, Monastersky (1990: 266) 

states, "[fjlames do not respect property lines; they can easily spread outside the park to 

threaten nearby communities or harvestable stands of timber in adjacent national forests." 

As managers engage in prescribed fire practices, they must consider the negative reaction 

the public will have if a prescribed fire escapes the park or forest boundary. As most 

policy makers realize, the need for increased interaction between managers and the 

public, as well as educational efforts explaining and informing the public on the vital role 

that fire plays in an ecosystem, is an essential factor for the successful development and 

implementation of any wildfire policy across landscape scales (Davis, 1989; Gripp and 

Stumpf, 1985). 

As stated earlier, the dangers of wildfire can be significantly reduced through the 

expansion of prescribed fire policies. Managers can create mosaics of burned and 

unburned areas throughout an ecosystem which will act as "buffer zones" for protecting 

homeowners in the interface as well as preventing fires from escaping borders. The 

public, however, must recognize that due to the accumulation of fuels from fire 

suppression activities over the years, some large, wide-spread fires may occur. 

"For example, while managers increasingly understand the importance of large, 
stand-replacing fires in maintaining many forested ecosystems, the general public 
is likely to find crown fires undesirable and would prefer to see such fires 
managed to reduce the risk to human life and property, and to local populations 
of wildlife and their habitat" (Morgan et al., 1994: 104). 

Using prescribed fire as a land management tool is a means in which agencies can 

prevent fires form crossing forest or park boundaries. Prescribed fire is also a 
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preventative measure to reduce the likelihood of fire climbing into the crowns of trees 

and charring large areas of land. 

Some of the major criticisms of prescribed fire programs are the risks of escape 

fires and the smoke emitted from the fires. Both of these components represented 

problems to fire management activities in the Yellowstone fires. As Pyne (1982: 122) 

states: 

"The problems with prescribed fire are now two. Escapes have become larger 
and more common, reversing a long trend of attrition, and the volume of wildland 
smoke has increased after nearly half a century of decline and in the face of an 
aggressive national program to control air pollution." 

Social acceptance of the spatial risks identified with prescribed fire can be addressed with 

an educational program on the role of fire (Taylor and Daniel, 1984). Public 

understanding of the continued risk associated with managerial focus on fire suppression 

compared to reduced risk of future, larger fires, offered by an expansion of prescribed 

fire policies can help increase social tolerance for the use of prescribed fire. Minimizing 

the risk of larger fires that may cross boundaries requires management action today. 

While the risk inherent with any prescribed fire program will always exist, application 

of manager-ignited fire under today's conditions will outweigh the long-term risk 

associated with total fire suppression. 

Ecosystem management, with its holistic perspective, offers managers the use of 

fire as a tool in combating wildfires and in restoring ecosystem health which will ensure 

sustainability in the long-run. In efforts to gain social acceptance, managers "...need to 
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convince the public...that it is acceptable for nature to behave erratically, for landscapes 

not to look the same year after year" (Urban, 1993: 135). As the public gains an 

acceptance of fire, the risks associated with its application and the potential negative and 

positive impacts that may accompany its use, managers will be given the latitude to prove 

the beneficial role of fire to all landowners. While the danger of uncontrolled wildfire 

presents problems to the homeowner in the interface, prescribed fire offers managers, 

as well as the public, a more controlled, predictable, and preventative measure in 

warding-off destructive wildfires. 

The increase in the wildland\urban interface has presented a political problem to 

managers when they are forced to choose between the interests of homeowners or those 

of resource agencies. During interviews by Cortner et al. (1990), many wildland 

firefighters expressed their frustrations with the problems associated with the interface 

by stating that if they are to protect life, property, and resources in the order stated, they 

will increasingly not have an opportunity to protect resources. Many homeowners in the 

interface have certain expectations for wildfire protection, and as Davis (1989: 26) 

explains, "[t]his conflict leads to a mismatch between property owners' fire protection 

expectations and fire agency protection strategies, which in turn frequently leads to a lack 

of trust, and—on occasion—to litigation." Prescribed fire offers managers the opportunity 

to avoid making these critical choices through restoration of ecosystem health and a 

reduced risk of future wildfires. 
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Another problem associated with the wildland/urban interface is that of 

interagency cooperation. In most interface fires, multiple agencies respond and must 

work together in fighting a wildfire. However, complication arises when different 

agencies, with different mandates, are forced to cooperate—often lacking the proper 

training and equipment. Most metropolitan fire-fighters lack the skills for fighting a 

wildfire while most wildland firefighters lack the skill and equipment for fighting 

structural fires (Cortner et al., 1990). This can cause conflict between agencies, 

resulting in inefficiency and fingerpointing over inadequate responses. 

The integration of prescribed fire policies, however, may aid in the adoption of 

ecosystem management policies. Fire management policies of the past represent one 

aspect of natural resource management in which cooperative and collaborative 

relationships have been formed among various resource management agencies. For 

example, several pieces of legislation, as early as 1924, have fostered cooperative 

relationships between federal and state agencies, as well as mutual assistance programs 

for fire fighting efforts. The Incident Command System (ICS) is one recent example 

within the various fire management agencies in which such a relationship has been 

established. The ICS has established a number of standards and operating procedures 

that various state and federal agencies have adopted. The use of this system has helped 

fire managers create cooperative and mutually beneficial relationships in combating 

wildfires nationally. Cooperative efforts among fire fighting agencies have also resulted 

in a reduction of confusion, quicker response times, and an increase in fire suppression 
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effectiveness. Prescribed fire activities can offer managers of both federal and state\local 

firefighters the opportunity to train in wildfire firefighting efforts. Building these 

collaborative relationships will only aid future suppression campaigns in socially and 

politically sensitive areas, such as the interface. 

A number of legal constraints affect managers' use of prescribed fire. While the 

public slowly recognizes the natural role of fire in maintaining ecosystem health, the 

natural resource agencies have been hampered in their past efforts, for example, by the 

Endangered Species Act (ESA) and Clean Air Act (CAA) (Mutch, 1994). 

First, concern over air pollution and particulates emitted by wildfires has raised 

concern. As Baggett (1993: 222) notes, "...implementation of the 1990 Amendments 

to the Clean Air Act...will reduce and may even eliminate the beneficial uses of 

prescribed and natural fire programs in the United States." However, restricting the use 

of prescribed fire will only create more serious health concerns in the future due to the 

accumulation of fuels and the emission of greater plumes of wildfire smoke. As 

described in a FS staffing paper (1993: 14), "...although there is some growing 

recognition of fire's role in these ecosystems, there is a diminishing social tolerance for 

smoke and other adverse effects that accompany burning." 

Smoke can affect business owners, tourists, and surrounding communities. Smoke 

emissions can be controlled, in part, by management actions when engaging in prescribed 

burning (Haddow, 1994). In contrast, wildfires not under the control of fire managers 

define the area to be burned, the season of burn, and the intensity of the fire themselves. 
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Without control over these parameters, managers cannot control smoke. Conducting 

burns when atmospheric conditions are conducive to removing smoke from the area gives 

managers more control over smoke emission. Additionally, managers can control the 

intensity and rate of spread of a fire, which further reduces smoke. 

The ESA has recently been spotlighted as another legislative barrier to the 

implementation of prescribed fire programs. The ESA identifies "critical habitat" for any 

species being considered for listing as an endangered species and protects that habitat as 

an important component for the protection of the species (Cubbage et al., 1993). 

Managers engaging in wildfire preventative measures such as prescribed fire activities 

or silvicultural treatments to reduce fuel loads must confront the ESA's constraints on 

habitat modification. These problems were illustrated in the California Fire of 1993. 

Homeowners in the interface cited ESA restrictions which prevented them from removing 

vegetation in critical habitat for the Stephens' kangaroo rat as a reason for loss of their 

homes to wildfire (Government Accounting Office, 1994). It must be noted, however, 

that the habitats of some endangered species may depend upon and/or benefit from the 

passage of a fire; in such cases, prescribed fire is a management tool consistent with the 

goals of the ESA. 

While protection of critical habitat may continue to present some barriers to fire 

management activities, prescribed fire programs will allow managers the opportunity to 

plan and work with the U.S. Fish and Wildlife Service, which oversees administration 

of the ESA. Through cooperative programs among the Fish and Wildlife Service, 
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wildfire agencies, and homeowners, beneficial steps can be taken to reduce risks and 

protect critical habitat in advance of a wildfire event. 

Incorporating the objectives and desires of all landowners affected by resource 

management decisions is an important component in gaining public acceptance for the use 

of prescribed fire. Since managers are able to control most aspects of a prescribed burn, 

they can manipulate prescriptions to arrive at results which are not only ecologically 

beneficial, but also socially acceptable. In addition, managers can work with all affected 

parties to help arrive at management objectives that protect the interests of all involved 

parties. Through a cooperative agreement, managers of different agencies and ownership 

authorities (public/private) can agree upon and adopt mutually beneficial prescribed fire 

programs. Federal agencies can be instrumental in forming relationships in which all 

opinions are voiced and all concerns reflected in the adopted management objectives. 

The complexity of utilizing prescribed fire programs has moved beyond the 

reintroduction of fire into ecosystems. Ecological conditions today present managers 

with a dangerous situation in which prescribed fire, by itself, may not be feasible 

(Mutch, 1994). The build-up of fuels, along with the risks and problems inherent with 

the wildland/urban interface, may require managers to engage in a variety of activities, 

such as silvicultural and mechanical treatments, before fire can be reintroduced (United 

States Forest Service, 1993). Combining prescribed fire with different silvicultural 

treatments to reduce fuel loadings will allow the safe reintroduction of fire into 

ecosystems and give managers the opportunity to return ecosystems to the once healthy 
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and natural state in which they functioned; this, in tum, will help reduce the risk of 

wildfires and escape fires from crossing ownership boundaries. Once the natural fire 

regime has been reestablished, managers can utilize prescribed fire for landscape 

applications of periodic light-intensity bums to remove fuel accumulation, diseased and/or 

decaying fuels, and maintain site-adapted or fire-tolerant species; all of which combine 

to maintain ecosystem health. Spreading the costs of landscape scale treatments among 

silvicultural and fire management activities will give managers the opportunity to restore 

ecosystem health. 

Funding for the reintroduction of fire on a landscape scale may require changes 

in the internal structures of agencies. While fire suppression efforts are supported by an 

unlimited firefighting fund, prescribed fire programs are often limited to small 

appropriations. As agencies face the challenge of restoring the natural fire regime in 

ecosystems of declining health, an increase in prescribed fire funding for research and 

application will be required. One solution to this problem involves the combining of fire 

suppression funds with prescribed fire activities. "Since forest health management would 

reduce the costs of fighting otherwise inevitable wildfires, it may be appropriate to fund 

forest health management from the same source that pays for very large forest fires" 

(Oliver et al., 1994: 127). The mentality which supports unlimited fire suppression 

funds, which has in recent years climbed dramatically, only perpetuates the wildfire 

problem. Diverting some suppression funding to prescribed fire programs, which act as 

preventative measures in reducing the risk of wildfires, represents a cost-effective tool 
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when applied to landscape scales in the long-run. Currently, prescribed fire funding is 

limited and represents a barrier to managers who recognize the ecological benefits of fire 

and its use (Government Accounting Office, 1990). With increased funding, prescribed 

fire programs can be greatly expanded at a fraction of the costs involved with suppression 

activities applied to the same scales. 

Continued cooperation between federal and state agencies in fire fighting efforts 

in the interface not only results in increased suppression capabilities of the agencies 

involved, but also represents a cost-effective relationship in which costly future fires may 

be eliminated by spreading forest health management practices (prescribed fire) among 

different management agencies and ownerships. However, many areas still exist today 

in which formal relationships have yet to be formed. This results in increased costs and 

stress to fire fighting capabilities (National Commission on Wildfire Disasters, 1994). 

Reliance upon one another for mutual assistance will help reduce expenditures in fire 

suppression efforts for individual agencies by "spreading out" the costs among multiple 

agencies. In addition, costs will be reduced due to quicker response times and increased 

suppression capabilities during the initial phases where wildfires can be extinguished 

while small. Prescribed fire programs carried out by a variety of resource management 

agencies would allow costs to be spread out and reduced over landscape scales since fire 

hazards would be eliminated before wildfires could ignite. 

The issue of equity also surfaces when the costs associated with fire management 

are discussed. For example, should homeowners who build without regard for their 
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natural surroundings be forced to pay for suppression efforts when wildfires threaten 

their home? Is it the responsibility of the state or the federal agency to protect property 

in the interface? The question over who receives the benefits vs. who pays the costs 

must be addressed in future fire management policies. Prescribed fire represents a 

proactive tool in restoring ecosystem health while also being a preventative tool to protect 

property owners on landscape scales from the threat of wildfires. Spreading the costs 

of a prescribed fire program over a broad base of homeowners in the interface would be 

an effective tool to combat the suppression costs of an uncontrolled wildfire. 



85 

CONCLUSION 

The use of prescribed fire as a tool to achieve ecosystem health is a viable and 

realistic option for natural resource managers faced with today's ecosystems conditions. 

Fire suppression policies of the past have led to a dangerous situation in which a build-up 

of fuels has occurred, disease and insect outbreaks are on the rise, a decline in forest 

productivity has been witnessed, and a change in succession and forest composition is 

under way. These factors, when combined with the growing wildland/urban interface, 

have resulted in increased costs, destruction of natural resources, and increased loss of 

life and property. Prescribed fire has been recognized as a means by which managers 

can over-come damage from past management actions and a way in which the natural fire 

regime of an ecosystem can be restored. Despite this recognition, prescribed fire 

programs have yet to gain the widespread social, political, and managerial support that 

is required for successful implementation. 

Nevertheless, there exists a paradigm change within natural resources today. This 

change is guided by the philosophy of ecosystem management which takes a holistic view 

for the management of ecosystems and is concerned with not only ecosystem outputs, but 

also with ecological processes and functions. This new philosophy has positioned the 

role of prescribed fire and the policies created for its implementation in a new light. The 

outcome from years of fire suppression have failed to satisfy the ecological, social, 

political, and economic needs of ecosystems. Nearly a century of fire suppression has 

altered ecosystems and created an unnatural situation in which the probability of larger, 
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more destructive and costly wildfires has become a reality. Prescribed fire, with an 

emphasis on manager-ignited fire, represents a management tool capable of restoring 

ecosystem health while being responsive to all aspects of an ecosystem. 

Fire policies of the past were often justified through short-term results applied to 

limited spatial scales. As a result, ecosystem functions and structures were altered 

resulting in a decline in ecosystem health and a loss in sustainability. Under an 

ecosystem management approach, fire managers must expand their management activities 

to incorporate effects applied to landscape scales with a long-term vision. Recognizing 

the interactions and processes that occur over expanded scales of management is essential 

to maintaining ecosystem health. 

The ecological, social, political, and economic factors that surround the 

implementation of prescribed fire programs represent many challenges to the fire 

management activities of the resource management agencies. Addressing these factors, 

as they apply to the longer temporal and broader spatial scales called for with ecosystem 

management is essential for the successful adoption and implementation of a prescribed 

fire program. In addition, managers must recognize that each factor may have multiple 

implications for issues within fire management. If managers fail to address each factor 

as it applies to the various issues surrounding fire management, efforts at implementing 

a prescribed fire program will fail to achieve its desired goals. 
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Resource management in the past failed to identify the natural role that fire plays 

in recycling biomass and sustaining ecosystem health. As Salwasser and Pfister (1993: 

155) state: 

"Natural disturbances such as fires...are major forces which shape ecosystems and 
landscape patterns. These processes are the context within which long-term 
management strategies to sustain desired conditions of ecosystem diversity and 
productivity must be developed." 

Recognizing the natural role of fire and increasing the use of prescribed fire programs 

within fire management activities will allow managers the ability to sustain resources in 

the long-run and address ecological, social, political, and economic concerns over 

landscape scales. As TABLE 3 illustrates, a number of opportunities and challenges face 

managers in the application of prescribed fire at the expanded scales called for under 

ecosystem management. 

The ecological aspects of prescribed fire involve restoring the natural fire regime 

of an ecosystem, which will help ensure sustainability and health in the long-run. 

Prescribed fire represents a management tool which can be utilized to gradually restore 

the natural fire regime with minimal impacts to the ecological components that comprise 

an ecosystem. In addition, managers must deepen their understanding of the interactions 

that occur between ecosystem components, what role fire plays in this process, and what 

is required to sustain these functions in the long-run. Prescribed fire offers resource 

managers a tool which can respond to and satisfy the ecological requirements of an 

ecosystem as they change over time. 



TABLE 3: Prescribed Fire Temporal and Spatial Scale Management Considerations 

Temporal Scales Spatial Scales 

Ecological • Research fire effects on systems, not components 
• Understand the fire regime of ecosystems 
• Recognize fire as a natural component, not an enemy 
• Acknowledge that ecosystems and fire regimes change 

over time 

• Recognize mosaics from fire use are beneficial 
• Use fire on entire ecosystem, not just parts 
• Create desirable results and ecosystem health 

through control of fire 
• Remain flexible and adaptive to ecosystem 

needs 

Social • Adapt homeowners' activities to reduce risk 
• Educate homeowners about the fire regime in which 

they live 
• Promote social acceptance of fire's role and its use 
• Create educational programs stressing fire benefits 
• Increase public involvement to help ensure support of 

fire use 

• Construct interface homes to reduced risk of 
wildfires 

• Create buffer zones around communities 
• Understand risk for fire spread with and 

without prescribed fire 
• Understand smoke emission with prescribed fire 

v. wildfires 

Political • Sustain resources as mandated by law with fire use 
• Meet changing needs through flexibility with fire use 
• Obtain goals consistent with ecosystem management 

through prescribed fire actions 
• Produce long-term results with short-term actions 
• Obtain a better balance between fire suppression and 

fire use 

• Fire use helps avoid choosing between 
resources and property 

• Foster interagency cooperation without crisis 
atmosphere 

• Avoid conflicts with Clean Air Act 
• Avoid conflicts with Endangered Species Act 
• Foster shared goals among landowners and 

agencies 

Economic • Include all losses: resources, property, life, and 
rehabilitation costs 

• Weigh costs of prescribed fire now v. suppression 
costs in the future 

• Gain suppression funding for proactive actions 
• Use expenditures efficiently through prescribed fire 

• Spread costs among various resource treatments 
• Reduce socio-political risks and costs across 

landscapes 
• Spread costs among agencies and homeowners 
• Evaluate equity: those who benefit should pay 
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Ecosystem management recognizes that ecosystems involve multiple landowners 

and that vital ecological processes do not stop at socio-political borders. Fire is a natural 

process which, historically, managers have been effecting and/or confining within those 

borders. As a result, many natural ignition sources and the role that fire plays in 

maintaining ecosystem health have been minimized across landscape scales. Managers 

must work with landowners to institute prescribed fire programs where feasible so that 

fire can once again play its natural role across broader spatial scales. Without such 

relationships and programs, resource managers will be faced with the continued threat 

of wildfire, disease and insect outbreaks, and other detrimental ecological factors in the 

management of their lands. 

Throughout time, the societal values placed upon ecosystem components and 

functions have undergone significant change. Under an ecosystem management 

approach, fire is recognized as a vital ecological process. As a natural disturbance, fire 

plays an important role in maintaining ecosystem biodiversity, sustainability, and 

productivity, all of which are essential to the definition of ecosystem health. As 

changing societal trends (such as the increasing wildland\urban interface) continue to alter 

the values and demands placed upon an ecosystem, resource managers will need to 

develop new management tools that are responsive to these pressures. Prescribed fire 

offers managers the flexibility to address societal demands and pressures. Public 

participation in prescribed fire programs and educational efforts illustrating the beneficial 
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role of fire represent two management tools to help gain social acceptance of prescribed 

fire use. 

The increase in the wildland\urban interface over the years has brought with it 

many problems for fire managers. The expectations of the public for fire protection and 

their failure to recognize the threat of wildfire contribute to conflicts between resource 

managers and the public. In addition, intolerance of smoke emissions and other adverse 

effects of fire hinder the use of prescribed fire throughout the resource management 

agencies. Again, through increased educational programs, resource managers can help 

gain acceptance for the application of manager-ignited fire across broad spatial scales. 

By educating the public on the risks associated with a continued emphasis on fire 

suppression versus those associated with prescribed fire activities, managers can help 

foster a relationship of trust and support throughout society for prescribed fire use. 

The legislative mandates given to the resource agencies for the management of the 

nation's resources may conflict with some of the goals and objectives of ecosystem 

management. The dynamic nature of ecosystems requires flexibility in the application 

of resource management activities. Fire management policies have typically been rigid 

in their application, calling for suppression of most fires. While the prescribed natural 

fire programs of the federal agencies have allowed some variability, they have not 

adequately addressed the damage from nearly a century of fire suppression. Manager-

ignited fire offers managers a flexible management tool which can be applied to specific 

ecosystem conditions. In addition, agencies need to look beyond the short-term pressures 
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associated with the use of prescribed fire; rather, they should strive for a long-term 

perspective in their management activities. 

In addition to the social pressures exerted upon agencies with the use of prescribed 

fire, fire managers also face legislative barriers with the Endangered Species Act and the 

Clean Air Act that must be surmounted. Manager-ignited fire offers one solution to the 

problem given managerial control over the area to be burned, the season in which 

burning will occur, and regulation over the intensity of the fire. Prescribed fire can also 

be utilized to foster cooperative relationships between management agencies and the 

public across landscape scales. Working with all interested parties in the implementation 

of prescribed fire programs gives management agencies the opportunity to address 

multiple concerns and arrive at socially and politically desirable results. 

While commodity outputs were the primary factors guiding resource management 

policies, and in particular, fire suppression policies of the past, ecosystem management 

takes a new approach. Under ecosystem management, values are ascribed to non-

commodity resources and the focus is on processes rather than outputs. In addition, fire 

suppression policies were often justified through a cost-benefit analysis in which the 

short-term benefits from fire suppression outweighed the long-term damage done to 

ecological processes. Ecosystem management incorporates a long-term perspective and 

addresses the social, political, and ecological costs associated with fire management 

activities. Prescribed fire represents a management tool which may result in short-term 

implementation costs but can also result in substantial savings in the long-term. With the 
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increasing threat of wildfire, managers must also address the efficiency issue with fire 

suppression. Costs today for fire suppression activities have skyrocketed without an 

equally significant reduction in the number of acres burned or resources lost. 

The wildland\urban interface represents one aspect of fire management in which 

resource managers are forced to make critical decisions. With most suppression efforts 

increasingly being focused on protecting private property, managers have fewer 

opportunities to protect natural resources. Protecting forests across spatial scales and 

combining the costs of suppression efforts with the loss to property and natural resources 

needs to be factored into fire management activities. Prescribed fire offers managers a 

preventive tool in addressing the risks of wildfires and can be applied to reduce the costs 

of suppression efforts. Managers can also spread the costs of prescribed fire activities 

by working with all communities that have an interest in reducing the risk of wildfire. 

As the interface continues to grow, and the risk of wildfires increases, managers must 

decide if more equitable relationships are required for fire protection. Prescribed fire 

gives affected parties in the interface a cost-effective tool for reducing the risk of 

wildfires while reducing the liability of the federal agencies, and thus taxpayers, for fire 

suppression costs. 

Under an ecosystem management approach, resource managers must move beyond 

the fire suppression mentality which dominates fire management activities and further 

integrate an active prescribed fire program. As Mutch (1994: 32) states, 
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"...we have not balanced our fire suppression program with an equally broad and 
important prescribed fire program applied on a landscape scale. Agencies have 
used prescribed fires mostly to achieve stand-by-stand management objectives. 
This fragmented application has not counteracted six or more decades of fire 
exclusion." 

Expanding the prescribed natural fire programs of the resource agencies to include a 

more active role for manager-ignited fire represents a management tool consistent with 

the goals of ecosystem management. Ecosystem conditions have reached a state in which 

new approaches to management are required. Fire suppression policies of the past have 

contributed to the decline in ecosystem health and a loss in ecosystem sustainability. 

Prescribed fire, however, represents a management tool which is flexible and responsive 

to the ecological, social, political, and economic pressures surrounding today's forest 

ecosystems. In addition, expanded application of prescribed natural fire areas and an 

increased use of manager-ignited fire gives managers a cost-effective tool in combatting 

the increased threat of uncontrolled wildfires in the long-run over landscape scales. 
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