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Abstract—Current federal wildland fire policy recognizes wildland fire as an impor-
tant natural process and emphasizes the need to reintroduce fire into ecosystems.
The policy also recognizes that hazardous fuel accumulations may need to be re-
duced on vast acreages of land before fire can safely be returned to wildland
ecosystems. Wildland fire and fuel managers have a variety of options for reducing
fuels including wildland fire use, management-ignited prescribed fires, thinning, and
other mechanical methods. All of these options will need to be exploited to accom-
plish the task of reducing hazardous fuels and restoring healthy fire-dependent
ecosystems. Wildland fire use, while focusing primarily on restoring fire as a natural
process and maintaining ecosystems, has the potential to be very effective for man-
aging fuels. It may be the most appropriate strategy in wilderness and in other remote
unroaded areas. To effectively implement wildland fire use, wildland fire managers will
need to rely on comprehensive fire management plans. The development of these plans
should include analyses needed to support the wildland fire use decision and should
consider the potential benefits from wildland fire, long-term consequences of manage-
ment decisions, and impacts of decisions across large landscapes.

Introduction

ecades of effective fire suppression and land use change have led to

fuel accumulations, escalating fire behavior and spread, increased risk

to human life and property, and the deterioration of fire dependent ecosys-
tems. The Federal Wildland Fire Policy Report of 1995 declares, “Wildland
fire, as a critical natural process, must be reintroduced into the ecosystem.”
The policy also recognizes that hazardous fuel accumulations may need to be
reduced before fire can be reintroduced. The magnitude of the hazardous fuel
problem is substantial. It is estimated that fire regimes on over half the land
under federal ownership (230 million acres) have been moderately or signifi-
cantly altered from their historical range (Rocky Mountain Research Station
1999). These lands are therefore at moderate or high risk of losing key ecosys-
tem components and may require moderate or high levels of restoration
treatment. In addition to these at-risk lands, there are areas where healthy eco-
systems already exist, and treatments may be required to maintain their condition.
A wide spectrum of strategies is available for reducing accumulated fuels
and their associated risks including naturally or accidentally ignited wildland
fires, management ignited prescribed fires, and a variety of mechanical and
chemical methods (Omi 1996). The effectiveness and cost of different fuel
treatments depends on a variety of factors including: location, fuel type, size
of treatment unit, treatment method, and institutional factors (Rideout and
Omi 1995, Schuster et al. 1997, Cleaves and Haines 1997, Cleaves et al.
1999, Gonzalez-Caban 1997). From local to national levels, managers and
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planners are seeking to maximize the effectiveness of fuel management pro-
grams while controlling costs. In FY2001, USDA and USDI treated 2.25
million acres for hazardous fuel reduction (USDA and USDI 2002). Although
the goal for FY2002 is somewhat higher (2.4 million acres), this is only a small
fraction of the total acreage in need of treatment. A variety of factors can limit
the acres that are treated, including funding, inadequate staffing, lack of expe-
rienced and skilled personnel, unsuitable weather, and technological limitations
(Barrett et al. 2000, Cleaves et al. 2000, Miller and Landres, in prep.).

The task of reducing hazardous fuels and restoring or maintaining healthy
fire-dependent ecosystems is enormous. Despite the impressive commitment
to hazardous fuel reduction being made at the national level (USDA and USDI
2002), available resources and opportunities to use prescribed fire and me-
chanical methods will always be limited. Wildland fire and fuel managers will
need to employ all available options and opportunities for reducing fuels. One
such option is the use of naturally ignited wildland fire, or wildland fire use
(WFU). This paper provides a brief historical context for WFU and discusses
WFU as a potentially effective method for fuel management.

Wildland Fire Use in Wilderness

When the Secretaries of Interior and Agriculture issued the Federal Wild-
land Fire Management Policy and Program Review in 1995, they provided
policy direction for all federal wildland fire activities (USDA and USDI1 1995).
One of the guiding principles of the new policy is that “the role of wildland
fire as an essential ecological process will be incorporated into the planning
process.” The current direction provides for allowing fires from natural igni-
tion sources to be managed for resource benefits if an approved fire management
plan is in place (Zimmerman and Bunnell 1998).

The use of naturally ignited wildland fires to achieve resource objectives on
federal lands began in the 1970s. At that time, these fires were called Pre-
scribed Natural Fires (PNFs); with the policy change in 1995 came the new
terminology of Wildland Fire Use (WFU). Since the early 1970s when poli-
cies were first implemented to use natural ignitions, well over 1 million acres
have been allowed to burn by either PNF or WFU on National Park Service
and Forest Service lands (S. Botti, USDI National Park Service, unpub. data;
D. Bunnell, USDA Forest Service, unpub. data). As of 2001, 85 of the 403 FS
wildernesses (excluding Alaska) have fire management plans that allow for the
use of wildland fire.

The vast majority of PNFs and WFU have occurred within federally designated
wilderness or national parks. The Wilderness Act of 1964 defines wilderness as
““an area where the earth and its community of life are untrammeled by man,” and
“which is protected and managed so as to preserve its natural conditions.” Wilder-
ness is to be managed so that it “generally appears to have been affected primarily
by the forces of nature, with the imprint of man’s work substantially unnotice-
able.” Consistent with this language and with the current understanding of
fire’s role in natural ecosystems, the wilderness policies of all four federal wil-
derness management agencies (NPS, USFS, FWS, BLM) recognize the
importance of fire as a natural ecological process and the desirability of restoring
the historical role of fire to wilderness ecosystems (Parsons and Landres 1998).

Suppression of lightning ignitions clearly does not allow the forces of na-
ture to affect wilderness and therefore runs counter to the intent of the
Wilderness Act. However, fire suppression has been and continues to be the
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dominant fire management strategy. Indeed, in many areas suppression has
resulted in conditions where the “imprint of man’s work™ is quite noticeable
as large-scale successional changes and unprecedented fuel accumulations (e.qg.,
Arno etal. 1997, Covington and Moore 1994, Parsons and DeBenedetti 1979).
Most of the fires suppressed in wilderness are suppressed because there is no
fire management plan that allows for WFU. Currently, only about one in five
wilderness areas have fire management plans that allow the use of natural igni-
tions (Parsons 2000). Even in those wildernesses where the fire management
plan allows for WFU, the majority of lightning ignitions are suppressed. For
instance, the Bob Marshall Wilderness Complex is a large wilderness area in
western Montana with a PNF/WFU program. Between 1988-1998, 80% of
the lightning ignitions in the wilderness area were suppressed (Parsons 2000).
Wilderness fires are suppressed for a variety of reasons: the potential for the
fire to escape the wilderness boundary and threaten values outside of the wil-
derness; overextended staff and resources; the national or regional fire situation;
air quality concerns; and a complex set of political risks (Poncin 1995, Miller
and Landres, in prep.).

Wildland Fire Use for Fuel Management

In addition to its ability to help restore the natural process of fire and its
ecological role in wildland ecosystems, WFU has the potential to be an effec-
tive strategy for accomplishing fuel management objectives. The federal
wildland fire policy supports the use of wildland fire as a fuel treatment alter-
native (USDA and USDI 1995). Wildland fire reduces fuels through
consumption, and interrupts fuel continuity by creating vertical and horizon-
tal gaps within and between surface fuels and crown fuels (Brown and Smith
2000). Although the ability of prescribed fire and mechanical treatments to
mitigate wildfire behavior and severity has been demonstrated (Pollet and Omi
2002, Omi and Martinson 2002), the effectiveness of WFU as a fuel treat-
ment has not yet been formally assessed. However, many examples exist where
fire behavior appears to be affected when the fire spreads into a previously
burned area. For example, the area burned in 1996 by the Swet Fire in the
Bitterroot NF appears to have inhibited fire spread in 2000, and in Glacier
NP, the Moose Fire of 2001 burned around the area of the Anaconda Fire of
1999. These and other anecdotal examples suggest that the mosaic created
from abutting burned areas of different ages can aid in tactical fire suppression
and reduce the probability of fire escaping to lands with high values-at-risk
(van Wagtendonk 1995, Mohr and Both 1996).

In the 105 million acres of federally designated wilderness as well as on
other unroaded lands outside wilderness, WFU may be the most feasible op-
tion for reducing fuels. Reduced access to the interiors of these areas limits the
ability to apply prescribed fire, thinning, and other mechanical methods for
fuel management. Further, these more manipulative fuel treatment methods
may be inappropriate for use in designated wilderness where their use is lim-
ited by current legal and policy constraints, as well as public acceptance
(Ingalsbee 2001, Landres et al. 2001).

Planning for Wildland Fire Use

Wildland fire use is only an option if an approved fire management plan
allows it (Zimmerman and Bunnell 1998). The fire management plan should
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provide the information needed to support the WFU decision and should
contain comprehensive analyses of the resource and public values that may be
affected by fire. Given the time-critical nature of the WFU decision, it is es-
sential that these analyses be done prior to the fire incident. The fire
management plan can serve as the instrument of this pre-analysis. To support
the WFU decision, this pre-analysis should consider the following:

1. Wildland fire benefits and risks. When deciding whether to manage an
ignition as WFU, the wildland fire manager needs to assess the benefits of fire
use along with its risks. For example, fire’s ecological benefits and its ability to
reduce hazardous fuels must be weighed against the potential threats it poses
to human life and property. The decision to suppress a fire is made when the
potential negative consequences from fire outweigh its potential benefits.
Conversely, the WFU decision is justified when the potential benefits out-
weigh the risks. The fire management plan can serve a valuable role in the
WFU decision-making process by providing the wildland fire manager with
the information needed to make a balanced assessment of the risks and ben-
efits from wildland fire (Miller et al. 2000).

2. Long term consequences. The beneficial effects of wildland fire are often
realized over much longer time scales than the negative impacts from fire.
Landscape mosaics created by fire may be able to reduce the likelihood of
property loss in the wildland urban interface but may also require many years
of successful WFU implementation. In contrast, the social impacts from fire
can occur immediately after, or even during, the fire. In evaluating an ignition
for WFU, the wildland fire manager needs to understand the long- and short-
term consequences of both WFU and continued fire suppression. A fire
management plan could be prepared using the results of ecosystem simulation
models that project future conditions. This information would allow the man-
ager to compare the long-term consequences of his/her alternatives.

3. Landscape scales. Fire is a process that operates at large spatial scales and
fire management activities affect entire landscapes. Implementing WFU in the
interior of a large wilderness area may adversely impact air quality far outside
the wilderness boundary. Decisions to suppress ignitions that start outside the
wilderness boundary can affect the fire regime in the interior of the wilderness
by preventing the natural immigration of fires spreading into the wilderness.
To consider an ignition for WFU, a wildland fire manager needs to evaluate
the potential impacts on a variety of values across a broad geographic area. If
developed in conjunction with a Geographic Information System (GIS), the
fire management plan can be used to organize and display information about
the social, economic, cultural and ecological values that may be affected by
fire management activities. In addition, the fire management plan could con-
tain up-to-date information about fuels and the biophysical environment that
affects fire spread—information that can be fed directly into fire behavior pre-
diction tools (Finney 1994).

These three aspects of the pre-analysis (fire benefits, long-term perspec-
tives, and landscape scales) will be essential for supporting a WFU decision. In
addition, they could also help link the fire management plan to the land and
resource management plan. A key element of the land management planning
process is the identification of desired future conditions, and the potential
benefits from WFU could help define these conditions. A long-term, land-
scape scale perspective is consistent with land and resource management
planning, which is based on the principles of long-term sustainability and cross-
boundary integration (Committee of Scientists 1999). Ideally, the land
management plan would provide the goals and objectives for the fire manage-
ment plan and these objectives could be framed in terms of long-term desired
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future conditions across the management area. To complete the linkage from
the fire management plan back to the land management plan, the success of
the fire management program should be evaluated in terms of these land
management objectives. For example, the performance of a fire management
program might be measured in terms of social impacts or desired future con-
ditions that have been identified in the land management plan (Rideout and
Botti 2002).

Summary

The task of reducing hazardous fuels and their associated risks on federal
lands is enormous. To accomplish this task, wildland fire and fuel managers
will need to utilize the full spectrum of fuel management strategies, including
wildland fire use (WFU). WFU has the potential to be very effective for man-
aging fuels and is likely the most appropriate strategy in wilderness and in
other remote unroaded areas. The decision to manage an ignition for WFU
will hinge on the analyses contained in the fire management plan. To ad-
equately support the WFU decision, these analyses need to consider benefits
from wildland fire, long-term consequences, and landscape scales.
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