Fire Policy for the Northern Rocky Mountains (U.S.A.)


by Robert Ament�September 1, 1997 


"Humans can often intervene with fire in ways they cannot intervene with volcanoes or hurricanes. We can apply or withdraw ignition, and we can reshape the environment within which a fire may burn. Both fire suppression and prescription, however, pivot on a paradox. The only way to eliminate wildland fire is to eliminate wildlands. To extirpate fire completely from a wildland ecosystem is to remove an essential component of that wilderness. Similarly, to alter the fuels in a significant way is to change the character of the wildlands that are being protected." (Christensen et al. 1989) 


Introduction 


Fire prevention and prescription on public lands in the Northern Rockies has had an increasingly higher profile in the last decade. The wildfire seasons of 1988, 1991, 1994 and 1996 have left an indelible mark on citizens either directly affected by the flames and smoke or via media imagery and reportage. Fire-fighting has been front page news numerous times throughout the region. Secretary of Interior Bruce Babbitt's speech on plans to increase prescribed burning on federal lands indicates, whether by natural events or via human inducement, the fire-dependent ecosystems of the Rockies and the citizens in and adjacent to these lands will witness more flames and smoke in the near future. 


The new policy change of the federal government will lead to increased prescribed burning throughout the region. The initiative to increase human induced fire was disclosed in a speech by Secretary Babbitt in Boise, Idaho. His "fighting fire with fire" speech signifies a concerted attempt by federal agencies -Park Service, Forest Service, Bureau of Land Management, Fish and Wildlife Service and Bureau of Indian Affairs - to expand prescribed fire as a tool to influence fire intensity and behavior, especially in fire-dependent ecosystems where fire suppression has had the greatest impact. The Secretary also indicated that logging, currently the major tool utilized as a fuels treatment, would be used much less than in the recent past. 


It is worthwhile to put this recent announcement regarding both wildfire and prescribed fire, in a proper perspective to develop an ecologically rational and fiscally responsible policy to address fire in the Northern Rocky Mountains. The policy must balance wildfire suppression efforts, prescribed fire (both human produced ignitions as well as natural fire) with social attitudes, human health concerns and citizens' basic understanding of fire science. The "Smokey Bear" image and response to wildfire must be transformed and made compatible with new policy. It must be made clear that fire is neither good nor bad, it is a normal transforming agent. 


Fire Regimes 


Fire characteristics vary from one ecosystem to another. Therefore, it is important to discuss fire in the context of its ecosystem. In broadly defined ecosystems, there may be more than one fire regime. The fire regime is a generalized integration of various fire attributes that characterize this mode of disturbance. In forests, there are three classes - high, moderate and low severity - that broadly delineate the segments of the severity continuum (Agee 1994). In the Northern Rockies, the high severity fire regime or crown-fire ecosystem (Turner and Romme 1994) is found in forests that have infrequent, high-intensity, stand-replacing fires with an average rate of return between 100 and 300 years. At the other end of the spectrum is the low severity regime that results in frequent fires recurring often less than 20 years on average. These fires are characterized by burning that occurs under the forest canopy, are low-intensity and relatively non-lethal to the larger canopy trees. The moderate severity regime lies between the two extremes with a mix of under burning non-lethal fires and stand-replacing lethal ones returning on average between 25 and 100 years. 


Low elevation, dry forests in the Northern Rockies are commonly dominated by ponderosa pine and/or Douglas fir with scatterings of western white pine, limber pine and western larch. They usually have low severity underburns. However, ponderosa pine forests are variable, some have been found to have stand-replacing fires even in pre-settlement times. (Arno et al. 1995). These are the forests types where fires were most frequent and it is in these forests that logging and fire suppression have changed stand composition and structure the most from pre-settlement conditions. 


At mid-elevations the forests are most often comprised of various configurations of Douglas fir, lodgepole pine, grand fir and western larch with scatterings of spruce and subalpine fir in the moister sites. This is where the moderate fire severity regime is most common. At higher elevations, forests dependent on stand-replacing fires are composed primarily of lodgepole pine or near treeline by whitebark pine, which, given enough time, are often replaced by subalpine fir and spruce. These forests occupy environments where most trees in a stand are killed by infrequent fires. This is where stand-replacing fires are the norm. 


Thus, in the Northern Rockies, fire management and policy must reflect the elevational gradient, with the very different high elevation forests and their severe fire regimes differentiated from the low elevation forests and their low intensity fire regimes. It may be desireable for the low elevations to be managed such that fire becomes more frequent than has been experienced in these ecosystems in the 20th century. On the other hand, the high elevation forests are not in need of as much attention or management activities. 


For most prescribed fire and fuels management activities in the Northern Rocky Mountains, land management agency personnel use as their model the ponderosa pine ecosystem. This might be called the ponderosa pine "poster child". It is the fire regime professionals utilize as a justification for increasing budgets for prescribed burning and as an example of how fire suppression has resulted in forests that are markedly different from pre-settlement times. Yet, this is one of the least extensive forest types in the region. Hutto (1995) states, "the origin of most Rocky Mountain forest stands can be traced to stand-replacement fires as opposed to mild understory burns (Arno 1980, Heinselman 1981, Debyle et. al. 1987)". 


Today, current prescribed fire proposals are not simply targeting the low severity regime such as ponderosa pine and dry Douglas fir forests. Many projects are being developed in lodgepole pine and whitebark pine, high elevation forests with high severity fire regimes. These are forested areas least affected by fire suppression activities in the last 50 years and are the most remote. There is very good evidence that these moderate (Barrett and Arno 1991) and severe fire regimes (Weir et al. 1995) have not been affected by fire suppression. Therefore, prescribed burning and fuels management in these areas is often not necessary. Wildfires in these mid- to high elevation forests affect human safety and important or expensive structures the least. If the public is to be supportive of increased prescribed burning, taxpayers money should be spent targeting areas primarily in low-elevation, low-severity fire regimes or areas adjacent to important structures. 


Fire Policy 


Fire Prevention 


Fire suppression/prevention policies have been admittedly poorly designed. They failed to address the ecological consequences of the absence of fire disturbance and the subsequent renewal in fire-dependent ecosystems. Fire cannot be prevented, it is only put off into the future where, when it does return, is uncharacteristic of the fire regime of the forest. For example, fire suppression in a forest that normally under burns, may lead to a crown-fire system killing many of the trees that would have survived frequent non-lethal fires . Much has been learned about the repercussions of past (and current) fire prevention policy, it is clear that with the new increases in prescribed burning, efforts should focus on ecosystems most transformed by fire prevention. 


Fire suppression costs have been rising at an astronomical rate. In the 1970s federal monies for prevention averaged $100 million per year. According to Secretary Babbitt, this has jumped up to $1 billion for the 1996 fire season. Firefighting is one of the few remaining "sacred cows" where there is little fiscal accountability. Decision-makers, called "incident commanders" in firefighting parlance, are not restricted by a bottom line. The organizational structure of firefighting has borrowed much of its form from warfare (slurry bombers, strike team leaders, helitack crews, etc.). Like military operations, if the war is won, it is argued that citizens will only be too happy to foot the bill. This economic behavior is unacceptable, with current federal budget reductions, the costs of the current fire suppression policy cannot be maintained. As fire suppression budgets skyrocket and the negative environmental consequences of fire suppression become more evident, the "costs" of fire suppression have become untenable. 


The failings of the fire suppression strategy implemented for the last century in the Northern Rockies must be changed. In the future, fire suppression must be more strategically applied. A blanket policy of fighting all fires is an economic and ecological tragedy. As a consequence of this change, citizens must be more accepting of hazy, smokey days during the fire season. The loss of access onto certain public lands as a result of wildlfire must be taken in stride with living in this region. Lastly, uncertainty and the presence of a threat of wildfire must be conceded as part of living in a region with fire-dependent ecosystems. 


Prescribed Fire 


The solution, as designed by the current administration, is to develop a full blown fire bureaucracy. Agency staff will be used to fight fires during the fire season and at other times of the year their efforts will focus on planning, developing and implementing prescribed burns. Thus, the new fire professional will be a year-round employee, very different than the current seasonal status of most firefighters. 


As a result of the past half-century's "Smokey Bear" fire prevention policy, fire policy-makers are attempting to develop a larger prescribed burn bureaucracy for the future. The rationale appears to be that firefighting is effective, thus taxpayers must now subsidize even more fire personnel by developing a larger budget to develop human-ignited prescribed fires (HIPFs). Under this approach it is assumed that human control of fire is possible, desirable and affordable. The pro-active management focus will be on vegetation manipulation (fuels treatment) - through burning - but as often is the case, with additional logging. 


In his speech, Secretary Babbitt has suggested that national prescribed burn acreage will be increased to a level of 2-3 million acres per year. Unfortunately, US federal lands ownership is in the range of 600 million acres. Thus, assuming most federal lands in the west, southeast and Alaska are fire-dependent ecosystems, management induced fires will be applied approximately every 100-200 years. This indicates that the current development of a larger HIPF program is still woefully inadequate to meet natural fire frequency requirements. Accordingly, most of our federal lands will need to be put under less human control for fire-dependent ecosystems to have adequate burn frequencies. This points to the need for an expanded allowance of natural fire ignitions to be included for a meaningful fire policy to be ecologically sound. 


Prescribed Natural Fire 


The least used policy, yet the most ecologically and economically sensible, is prescribed natural fire (PNF). PNFs are lightning caused fires that burn in pre-identified areas under desirable weather conditions. Areas are selected as a result of prefire assessments indicating that fires would not be overly intense and would have low risks of escape. Threats to human life, health and important or expensive structures would be minimized with conscientious planning efforts. Currently, the only public lands for which this policy has been enacted in any significant manner are Wilderness Areas and National Parks. 


The most important step that should be taken, to save money and for environmental considerations, is to expand PNF policy to include lands outside National Parks and Wilderness Areas. An easy place to start are the roughly 15 million acres of roadless areas in the Northern Rockies. Another, are US Forest Service and Bureau of Land Management lands where multiple uses are not a priority. These are areas identified as Research Natural Areas, Areas of Critical Environmental Concern and Special Interest Areas as well as other special land use designations. 


One example of a special land use designation is the 200,000 acre Elkhorn Wildlife Management Unit (EWMU). The EWMU is co-managed by the Bureau of Land Management (BLM), Helena and Deerlodge National Forests in central Montana, with input from the Montana Department of Fish, Wildlife and Parks. The Elkhorn Fire Plan that is currently being developed is the first non-wilderness area that will include portions of its lands under a PNF program. Such efforts should be strongly supported. �Besides the aforementioned areas, another large land base that should be assessed for potential inclusion into a PNF planning area should be lands deemed unsuitable for timber production in each of the region's land and resource management plans (USFS) or resource management plans (BLM). These plans have addressed where managing for timber production will take place on an individual National Forest or BLM Resource Area. There are many forested areas that are not identified for timber production and these lands have excellent potential for inclusion into a PNF designation with little controversy from timber interests. 


To summarize, there are millions of acres of additional federal public lands available in the Northern Rockies' for inclusion under PNF policy. These are areas that should be allowed to be returned to a natural fire regime with little risk to human health and safety or potential damage to important structures. PNF assures that the fires would occur at the proper time of the year, when fires naturally occur. Lastly, as a result of large land areas being included into PNF, less reliance on costly fire prevention or human-induced fire would be needed. 


Lessons from the Yellowstone Fires 


The post-fire assessment after the 1988 fires in the Greater Yellowstone Area (GYA) indicated that although uncommon, such an event was within the natural disturbance regime of the ecosystem. Subsequent research has indicate that while most resources were changed, few were detrimentally affected. For example, after extensive studies (hundreds of soil sample locations) it was determined that most soils were heated only lightly or moderately. "Specifically, in the GYA, less than one-tenth of one percent of the soil received heat intense enough to penetrate more that two inches deep and kill seeds, roots, bulbs, rhizomes, or other plant tissues necessary for regeneration." (Yellowstone National Park 1991) 


Fire ecologists have demonstrated that the 1988 fires were not an unexpected natural event for the GYA (Romme and Despain 1989). Other postfire studies showed that the burned areas and the GYA's flora and fauna have suffered little from the fires. Most of the burned areas are recovering nicely. Many scientific studies in the GYA indicate that the restorative capabilities of an intact ecosystem is not threatened by even the most intense and large-scale fire that has occurred in the last 300 years for the GYA and the largest in the Northern Rockies in the last half century. 


Despite the analyses after the 1988 Greater Yellowstone Area fires, there have been some negative political ramifications for such "let burn" programs. Public discussions about wildfire usually portray fire in a negative manner. Terms such as "catastrophic", "destroyed" forests, and "inferno" were used extensively during the fires. The image portrayed to the public was that such a fire policy had led to a "natural disaster". After the smoke and flames had died, fire specialists had to work hard to explain the fires in a proper context. "Scientists and land managers have treated the 1988 fires simply as an ecosystem process and have mounted extensive campaigns to convey this value-neutral image to the public. They have emphasized that the natural fire policy did not 'fail' to stop an unwanted disaster; instead it accommodated a natural ecosystem process." (Lichtman and Clark 1997) 


Today, the two sciences - biological and political - have still not converged on PNF policy. Lessons from the Yellowstone fires of 1988 have demonstrated much work needs to be done for the general public to accept PNF throughout the region, especially outside of parks and wilderness areas. To increase PNF land coverage necessitates broader public acceptance of wildfire and its value to fire-dependent ecosystems. This requires wide-ranging education on the facts of fire science and the benefits of PNF. One salient fact, in the face of declining budgets, may be the economic savings of PNF versus the current proposed increase in human induced prescribed fire mixed with ongoing fire prevention policy. 


PNF Fire Policy and the Alternatives 


There are various reasons for the development of PNF policy on multiple-use lands throughout the Northern Rockies. Whether ecological or economic, the only hindrance to a widening of this policy, rather than relying on human-induced prescribed fire mixed with a large fire suppression infrastructure, is one of public acceptance. Another reason is that the public may view the capabilities of human management of fire in the landscape as being effectual. However, there is considerable information available to show that pre-fire vegetation treatment to control future fire is often inconsequential. Thus, human control of fire in these ecosystems is much less practical than the general public is aware. There is no easy technological answer. When compared to other disturbances that impact ecosystems at the scale of large wildfires - such as hurricanes or 100 year floods - it is clear that human control over natural events such as wildfire is much more easily stated than proven in actuality. 


Vegetation Manipulation as a Fire Preventative Method 


Throughout the Northern Rockies, many logging activities are justified as a means of controlling potential future wildfire. The Forest Service and BLM commonly approach this threat using logging as the solution to fuels build-up. However, this fails to acknowledge that a wildfire's spread across the landscape is controlled by other factors other than fuels build-up or vegetational age (often disparagingly called mature or over-mature forests). In fact, when compared to these other factors - weather and climate - vegetational age and fuels are the least important factors in controlling wildfire behavior. 


Also important in this fuels treatment discussion is the type of fuel that logging attempts to manage. Logging projects usually treat only large fuels, the boles (trunks) of trees, rather than fine fuels (i.e. needles, seedlings, shrubs, and small diameter limbs) which are necessary to carry a fire. This is the fuel type most combustible and easily dried out by wildfire as it approaches, and therefore the type that readily burns and carries the fire through the forest. Large fuels, that is the trees, are simply charred on their exteriors, very little of the wood fuels the passing fire. 


Frequently, the treatment of fuels by logging is justified by land management agencies as a fire preventative tool. However, this approach simply changes the intensity of the fire in a stand of trees, not its spread from stand to stand. That is, fine fuels are an important source of fire spread while large, heavy fuels are a source for increasing fire intensity on a site. Tree removal most often simply changes fire severity (e.g. from an underburn to a crown fire) but does little to stop wildfire spread, which is primarily controlled by winds and dry weather. Thus, the assertion that logging, which often only removes large woody materials, will help contain future fires is misleading. 


When a fire burns through a forested area principally the needles and other fine fuels are consumed leaving the large fuels, that is the tree boles (trunks) , relatively unchanged or unconsumed by the fire (Agee 1996). Yet, logging as a proactive management technique is often designed to remove only this portion of the trees, the only fuels not consumed by fire. Often, the fine fuels are scattered about the site to protect the soils from erosion or compaction caused by logging activities. While this helps protect soils, it also aids in carrying an ensuing fire through the logged site. 


It is interesting to note nine years after the 1988 Yellowstone fires there is little alarm that a major reburn will occur even though the Park has incredibly high fuel loads in the burned stands. Many of the stands have trees that have fallen over and are configured in large continuous piles on the ground. The reason that there is no current wildfire threat is because the fine fuels - needles, seedlings, saplings, etc. - are needed before fires can be carried across the landscape. At this time, this fine fuels component is lacking in the multivarious forest stands that burned in the GYE. 


On the other hand, land management agencies continually use fuel load reduction rationale (the large burned trees harvested will reduce wildfire) as a reason for logging. Thus, the environmental consequences as developed in land management agency project proposals develops a rationale that "less logging means greater fire risk". This is a biased assessment of future fire risk as a result of less logging. The focus is inappropriately on large woody fuels (trees) which contribute very little to fire spread. 


Fuels reduction as a means of changing the character of a fire within a timber stand is more reasonable and potentially is more effective. Thus, fuels treatment makes the most sense in low intensity fire regimes, less so in mixed regimes and is simply unneeded in crown fire ecosystems. Where fuel ladders and heavy fuels exist it may be worthwhile to treat stands so that when fire occurs an underburn results. This would be a reasonable approach to treat certain areas where low fire intensity were more common and a park-like, well-spaced fire resistant stand of trees is more desirable. However, the removal of any large green trees as a means of "paying" for the treatment is counterproductive to the justification of retaining stand characteristics in advance of wildfire occurrence. 


Factors Most Important to the Spread of Fire 


In an analysis after the Yellowstone fires in 1988, a blue-ribbon scientific committee concluded "the behavior and extent of the 1988 fires appear to have been influenced more by drought and wind than by fuels. Virtually all forest age and fuel categories burned...[t]he summer drought, moreover, followed several years of below-average precipitation" (Christensen and others 1989). The Park's problem with such a large fire event as 1988 was not its fuel loads, vegetative condition or contiguity of heavy fuels but was affected more importantly by climatic and meteorological factors. �"Extreme fire behavior can develop in any stand under severe conditions..." (Williams and Rothermel 1992). This indicates the treatment of vegetation is meaningless when other factors such as weather and drought converge to create conditions conducive to stand-replacing fire and large-scale fires. 


"For severe fire behavior, the onset of crowning and the behavior of sustained running crown fire are two problems where atmospheric conditions must be considered as well as fuels and degree of drought." (Williams and Rothermel 1992). Again, this paper points out that severe fire is not simply a product of heavy fuels but that meteorology and weather are equally important factors. Therefore, treatment of fuels (logging) may well prove ineffective as a solution for the reduction of severe fires because it treats a fire behavior factor that becomes ancillary during severe fire conditions in many forested ecosystems. 


The difficulty of determining the relative importance of fuels factors versus weather on fire behavior has confounded fire ecologists. Either of these factors have been considered central to fire behavior, depending on the study. In an attempt to sort this out, a study comparing these two variables' relative effects in subalpine forests concluded (Bessie and Johnson 1995), "fire behavior relationships predicted in the models support the concept that forest fire behavior is determined primarily by weather variation among years rather than fuel variation associated with stand age." 


Because many wildfires often occur at the landscape-level spatial scale, treating vegetation at the stand or individual site-level is often an inappropriate attempt to influence this abiotic process. The impacts of large-scale events such as climatic change (Masters 1990, Johnson et al. 1990, Johnson and Larsen 1991), meteorological mechanisms such as mid-tropospheric anomalies (Johnson and Wowchuck 1992) or the El Nino-Southern Oscillation (Swetnam and Betancourt 1990) indicate local processes such as vegetation successional development or fuels accumulation that effect fire frequencies or intensity may be swamped by larger temporal or spatial events to such an extent that in fire-prone ecosystems it is futile to consider vegetation management as a means of "controlling" wildfire. 


Thus many of the "benefits" of fuels reduction projects via logging to "reduce natural fuel loading that reduces future wildfire potential" in many of the NRM's fire-dependent ecosystems seems to include a biased need for fuels and vegetation management as a means of human control over wildfire and its effects. This type of treatment is often a vain attempt for human control via fuels and vegetation management in ecosystems that evolved with extensive and intensive fire regimes. Much of the fire science research indicates logging as a tool to control future wildfire is simply futile. Fuels reduction as a means of future wildfire control should not be used as a justification for logging. Also, the impacts of logging - road construction, soil compaction and other intrusive mechanized activities has negative environmental consequences that don't occur as a result of wildfire. 


Recommendations for Future Action 


1. Focus prescribed burns in fire regimes where fire suppression has moved them furthest from their natural behavior. These activities should center primarily around human development in or near the valley bottoms in low severity fire regimes. 


2. Prescribed natural fire should be utilized to a much larger extent, especially on multiple-use lands. 


3. Update fire management plans, maximize land areas for prescribe natural fire. 


4. Only suppress fires in areas where threats to human health, safety and important structures are at risk. 


5. Further expansion of human development in the wildland-urban interface requires responsible actions by private landowners. Preventative actions and pre-fire activities must occur collaboratively on both public and private lands. 
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