
James Agee (University of Washington,
College of Natural Resources) provided an
overview of factors affecting variability in fire
regimes and an evaluation of the effects of
past, current, and likely future management
on wildland ecosystems. He emphasized the
i m p o r t a n ce of re cognizing the va r i a b i l i t y
among forest fire regimes. High-severity fire
regimes prevail in moist-to-mesic forest types
where fire return intervals are long (hundreds
of years) and post-fire succession extends over
ce n t u r i e s . F i res are often associated with
extreme events such as extended drought or
other catastrophes. Because fire return inter-
vals are long relative to the period of active fire
suppression (the past century), there is no for-
est health problem in these forest types.

Mixed-severity fire regimes, as the name
i m p l i e s , a re chara c terized by spatially and
temporally heterogeneous fire behavior with
patches of severe fire separated by unburned
or low-severity burned areas. This pattern
produces spatial heterogeneity that is impor-
tant to the diversity of these landscapes. Fire
suppression in these systems has produced
homogeneous fuels that are now supporting

intense and homogeneous fires with the loss
of landscape-level diversity. Restoration activ-
ities in these forests should focus on restora-
tion of diverse landscape patterns.

It is the low-severity fire regime forests
that have been most affected by fire suppres-
sion activities. Fire regimes in these forests
were historically typified by low-intensity sur-
face fires at relatively short return intervals
(often less than 10 years). In the absence of
f i re , h e rb a ceous surfa ce fuels have been
replaced by dense understory tree and shrub
in-growth and the development of fuel ladders
that facilitate crown-killing fire. In some areas,
prescribed fire can be used to restore healthy
conditions, but in many areas the threat of cat-
astrophic fire is too great. Here, mechanical
t reatments are nece s s a r y. Such tre a t m e n t s
should, in priority order, reduce surface and
ladder fuels, and thin crown density. It is
important that big trees be retained. These
trees are fire resistant and important to main-
taining conditions under which prescribed
fire can then be used to maintain healthy for-
est conditions.

Agee argued that a national fire policy
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was needed that extended beyond fire sup-
pression, fuels management, and protection of
the wildland–urban interface. A meaningful
national policy would recognize the variabili-
ty among forest types and regions, and the
variability in current and desired future con-
ditions. It would focus on the use of appropri-
ate management tools in the context of a
changing world. Such a policy would recog-
nize the variability in management goals and
options among different categories of public
and private lands. Based on these differences,
such tools as prescribed fire, prescribed natu-
ral fire, and mechanical thinning need to be
selected to fit the specific situation found on
site. Such a policy would recognize the reality
of natural and human-caused variation in cli-
mate and the importance of forests to the
global carbon cycle.

Bruce Kilgo re (National Pa rk Service ,
retired) suggested that, while many forests
have too much fuel, healthy forest legislation
and actions lack clear objective s . C u r re n t
approaches assume a simplicity that does not
exist—just cutting logs, piling brush, a n d
burning will not re s to re forest health.
Decision-makers must clarify which forests
are in need of treatment, set priorities for pro-
tecting human life and property, and articulate
clear guidelines for restoration activities. Such
managers need to establish desired outcomes
and trajectories of change, and ensure that suf-
ficient funding is available to acco m p l i s h
goals. The original goal for fire management
in the national parks of re s toring natura l
processes may still be a useful guide, but is
p ro b a b ly not sufficient given variability in
conditions and uncertainties regarding future
change.

Kilgore warned that, thus far, projects
undertaken under the rubric of healthy forest
restoration have focused too much on short-
term outcomes and number of acres treated

rather than on the quality of outcomes or
l o n g - term mainte n a n ce stra te g i e s . H e a l t hy
forest legislation is more focused on limiting
the public appeals process under the National
Environmental Policy Act than on facilitating
the sort of adaptive management needed in
the co n text of variability and unce r t a i n t y.
Agreeing with the undersecretary of agricul-
ture that “it all boils down to a matter of pub-
lic trust,” he saw little in the current process to
engender that trust.

Nathan Stephenson ( U. S . G e o l o g i c a l
S u r ve y, Sequoia-Kings Canyon National
Park) outlined three issues that are critical for
fire management in the national parks. First,
what are the consequences of not being able
to restore fire at landscape scales? Data indi-
cate that current prescribed fire programs fall
far short of the total area in need of restora-
t i o n . Fu r t h e r m o re , air quality co n s t ra i n t s ,
weather, difficult burn conditions, and limited
financial resources will likely perpetuate this
situation into the future. We should acknowl-
edge this reality and be sure that we maintain
p re-settlement fire regimes in those are a s
where we can. We should also focus on other
s t ra te g i c a l ly placed prescribed fire and
restoration projects (e.g., SPLATS), and burn
remaining areas when possible, so long as
benefits outweigh risks. Monitoring is critical
in all areas.

Second, what are the consequences of
rushing maintenance burns (i.e., fires intend-
ed to mimic the natural fire regime)? Given
excessive fuel accumulation and in-growth in
many areas, prescribed fire or thinning aimed
at restoration may be necessary to avoid risks
of unnatural severe fire.

Finally, what are the consequences of
using the past as a model for healthy forest
restoration? Stephenson warned that, in an
e ra of unpre ce d e n ted change in climate ,
human deve l o p m e n t , and landscape struc-
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ture, “natural” conditions defined by histori-
cal norms may no longer be resistant to or
resilient from otherwise natural fire events.
This may re q u i re creation of innova t ive
(“unnatural”) forest structures that provide
such resistance and resilience.

C o n cerns re ga rding the co n s t ra i n t s
placed on park management by change and
development outside park boundaries were
echoed by Jan van Wagtendonk (U.S. Geo-
logical Surve y, Yo s e m i te National Pa rk ) .
Urban and industrial growth in areas often far
removed from parks have created air quality
challenges within the parks themselves. These
may have direct effects on both visitors and
ecosystems, but they also directly limit the
flexibility of fire managers to prescribe and
manage fires. Development near park bound-
aries creates potential liability that further lim-
its that flexibility. Successful execution of Park
Service fire management programs depends
on increased collaboration and communica-
tion among the Park Service, regulatory agen-
cies such as the Environmental Protection
Agency, and the land planning community.

To meet the challenges of managing fuels
and wildland fire, Carol Miller (U.S. Forest
Service, Aldo Leopold Wilderness Research
Institute, Missoula, Montana) argued that we
need a process-based understanding of the
ecological dynamics involving fire and the
consequences of management actions. Wil-
derness and parks are critical for providing
that understanding because they contain the
best approximations of natural functioning
ecosystems. That said, the challenges of man-
aging fuels and fire are not merely ecological
in nature; arguably, they are largely social
issues. In addition to altering ecosystem struc-
ture and function, fire suppression has helped
to distort human perceptions of natural sys-
tems. The orientations toward wilderness fire
management that are held by the public and

government agencies need to shift away from
fire suppression as the dominant fire manage-
ment strategy and toward a stewardship of the
process of fire that includes natural, i.e., wild-
land fire use (WFU), and prescribed fire. To
support this shift, we need to understand the
individual, social, and organizational factors
that support and maintain the existing orien-
tation toward suppression. These include:

• I n c e n t ive s / d i s i n c e n t ives. C u r re n t ly, t h e
only reason or incentive for a manager to
allow fire to visit the landscape is his/her
personally held belief that “it’s the right
thing to do.” Incentives for fire use must
replace the existing disincentives. For
example, managers need to have confi-
dence that they and their careers will be
protected when they make a well-rea-
soned, but risky decision (Figure 1).

• Organizational culture. In a few regions
and units, there exists an orientation
toward fire use, and the default decision
is not necessarily suppression. These
places usually have a history of relatively
successful WFU programs. We need to
better understand the factors responsi-
ble for differences among organizational
cultures and use this information to fos-
ter cultures that are more accepting of
fire use.

• L a n g u a ge. Our current vo c a b u l a r y
tends to reinforce the orientation that
f i re is undesira b l e . For ex a m p l e , we
often talk in terms of managing risks
from fire, but much less often in terms of
creating opportunities for its benefits.
We use the word “severity” to describe
fire’s effects, and that word inherently
carries a negative connotation (have you
ever heard of “severe” wealth or “se-
vere” happiness?). We should be very
c a reful and selective when we use a
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phrase like “catastrophic fire.” What do
we really mean, and is it necessary to use
the term in the first place? 

• Internal education. There is a pervasive
disconnect between land/resource man-
a gement planning pro ce s s e s , and fire
m a n a gement planning pro ce s s e s . I m-
p roved communication within the
organization will require that resource
managers understand something about
fire behavior and fire operations and

that fire manage rs understand some-
thing about fire effects on particular
resource values.

• Procedures. Recent changes in the wild-
land fire implementation pro ce d u re s
(USDI/USDA 2005) will facilitate use
of fire in wilderness and parks. The ini-
tial decision-time window has been
extended from two to eight hours, and
the documentation now requires a justi-
fication for a suppression decision.
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Figure 1. Currently, the only incentive for a manager to allow fire to visit the landscape is his/her belief that “it’s the right thing
to do.” Incentives for fire use must replace existing disincentives. Managers need confidence that their careers will be protected
when they make a well-reasoned, but risky decision about fire use. NPS photo from Everglades National Park.


