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Preface

The Wilderness Science in a Time of Change Confer-
ence was held in Missoula, Montana, May 23 through
27, 1999. The conference was conceived to be both a
followup and an expansion of the first National Wil-
derness Research Conference, held in Fort Collins,
Colorado, in 1985. That conference brought together
most of the scientists in the world who are working on
issues related to the management of wilderness and
resulted in literature reviews and compilations of
research that remain critical references today (Lucas
1986, 1987). Our intent was to bring scientists to-
gether again, along with wilderness managers, to
produce an updated compendium of the current state-
of-knowledge and current research. In addition, we
sought to increase the array of scientific disciplines
represented at the conference and to expand the range
of topics beyond the challenges of managing wilder-
ness. Finally, we hoped to use plenary talks to high-
light controversy, divergent viewpoints, and manage-
ment dilemmas—to challenge participants’ belief
systems—in the hopes that this would stimulate inter-
action and personal growth.

Well over 400 people participated in the conference.
Conference attendees included a roughly equal mix of
people from federal land managing agencies and from
academia. There were also several representatives
from state, local, and tribal governments. There were
more than 30 attendees from 16 different nongovern-
mental organizations, as well as a number of private
individuals, consultants, and members of the press.
About 20 participants were from Canada, with about
20 more participants from other countries. We suc-
ceeded in attracting people from diverse disciplines,
united in their interest in wilderness. As usually is the
case, a large proportion of the researchers who at-
tended specialize in the social science aspects of out-
door recreation. However, attendees also included
other types of social scientists, philosophers, paleon-
tologists, and life scientists interested in all scales of
analysis from cells to the globe.

The conference consisted of plenary talks to be
presented before the entire conference, as well as more
narrowly focused presentations organized around three
conference themes and presented in concurrent ses-
sions. The conference’s plenary talks were organized
into four sessions: (1) global trends and their influence
on wilderness, (2) contemporary criticisms and cel-
ebrations of the idea of wilderness, (3) the capacity of
science to meet the challenges that wilderness faces
and to realize the opportunities that wilderness pre-
sents, and (4) concluding talks related to conference
themes.

The bulk of the conference was organized around
three themes. The first theme was “Science for Under-
standing Wilderness in the Context of Larger Sys-
tems.” The emphasis of this theme was better under-
standing of the linkages between wilderness and the
social and ecological systems (regional, national, and
international) in which wilderness is situated. The
emphasis of the second theme, “Wilderness for Sci-
ence: A Place for Inquiry,” was better understanding of
what we have learned from studies that have utilized
wilderness as a laboratory. The third and most tradi-
tional theme was “Science for Wilderness: Improving
Management.” The emphasis of this theme was better
understanding of wilderness visitors, threats to wil-
derness values, and means of planning for and manag-
ing wilderness.

We organized three types of sessions under each of
these three themes. We invited 18 speakers to present
overview papers on specific topical areas under each
theme. Many of these speakers developed comprehen-
sive state-of-knowledge reviews of the literature for
their assigned topic, while others developed more
selective discussions of issues and research they judged
to be particularly significant. In addition, conference
participants were given the opportunity to contribute
either a traditional research paper or to organize a
dialogue session. Most of the research papers (131
papers) were presented orally, but 23 additional pa-
pers were presented in a poster session. The 14 dia-
logue sessions were intended to promote group discus-
sion and learning.

The proceedings of the conference is organized into
five separate volumes. The first volume is devoted to
the papers presented during the plenary sessions.
Subsequent volumes are devoted to each of the three
conference themes, with two volumes devoted to wil-
derness management, the theme with the most pa-
pers. Within each theme, papers are organized into
overview papers, research papers, and papers from
the dialogue sessions. The format of dialogue session
papers varies with the different approaches taken to
capture the significant outcomes of the sessions. Re-
search papers include papers presented orally and on
posters. Within each theme, research papers are orga-
nized into broad topical areas. Although the initial
draft of each proceedings paper was reviewed and
edited, final submissions were published as submit-
ted. Therefore, the final content of these papers re-
mains the responsibility of the authors.

We thank the many individuals and institutions on
the lists of committee members and sponsors that



follow. They all contributed to the success of the
conference.
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Wilderness Visitors, Experiences, and
Visitor Management

David N. Cole

Stephen F. McCool

Wilderness areas are managed to protect their wilderness
character, but they also provide opportunities for recreation
use. Decades ago, relatively few people sought wilderness
experiences, and management problems were few and far
between. Today, there are many places where the demand
for recreation use cannot be met without significant impact
to wilderness ecosystems and experiences (Cole and others
1997). Managers must seek a balance between the provision
of access for visitors and protection from the problems
associated with that visitation. They are challenged to find
management approaches that maintain the sense of free-
dom, solitude, spontaneity, risk, and challenge that are
considered fundamental to wilderness experiences. The ideal
wilderness setting, where visitors have free access, experi-
ence minimal behavioral restrictions, and find undisturbed
and uncrowded conditions is not always attainable. Manag-
ers must often choose among these desirable attributes.
Resulting decisions—to deny access, restrict behavior, or
allow further degradation—are always controversial.

Wilderness managers must deal with the fact that the
types of people who visit wilderness come with very different
expectations, motivations, desires, and abilities (Manning
1999). Some come for a few hours, while others come for
weeks. Some ride horses while others hike. Some come in
large groups while others come alone. In many cases, these
differences result in serious conflict among user groups.
Some places in wilderness, particularly unusually attrac-
tive locations close to trailheads, within close proximity to
metropolitan areas, are heavily visited; other places seldom
receive any visitation. One style of management simply
cannot fit all these different situations.

To effectively manage wilderness recreation, managers
need information that science can provide about wilderness
visitors. Fortunately, there is a strong tradition of research
about wilderness visitors. In fact, this is the wilderness
research topic that has received the most attention from
scientists since the early 1960s. Numerous studies have
been conducted about who wilderness visitors are, the types
of trips they take in wilderness, their behavior, knowledge,
and experience and trends in these characteristics over
time. Other studies have examined the motivations and
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preferences of visitors about desired wilderness experi-
ences, as well as their evaluations of wilderness conditions
and factors that influence the quality of experiences. Still
others have examined how visitors and experiences have
responded to changing wilderness conditions, particularly
changes that have resulted from various management
actions.

Another research tradition has been concerned with plan-
ning for and management of wilderness visitation. In the
past, considerable attention was given to the concept of
carrying capacity as a model for wilderness recreation plan-
ning. More recently interest has shifted to planning frame-
works, such as Limits of Acceptable Change (McCool and
Cole 1997), in which management strives to minimize the
discrepancy between existing conditions and objectives,
defined as measurable indicators and standards. This evo-
lution has spurred increased interest in the development of
indicators and standards for wilderness conditions. Moni-
toring and assessment procedures have become increas-
ingly common. Among management approaches, education
and the provision of information have received considerable
attention. This level of interest probably reflects the poten-
tial for information to enrich experiences while simulta-
neously reducing both social and ecological impact problems
(Roggenbuck 1992).

This volume is devoted to wilderness visitors and visitor
management research. Visitor management must be based
on more than information about visitors, however. The
ecological effects of recreation use in wilderness must also be
considered. Papers on this topic are included in a different
volume in this proceedings—Wilderness Ecosystems, Threats
and their Management.

The papers in this volume are organized into five sections.
The first section contains three overview papers that span
virtually the entire range of wilderness visitor research.
Alan Watson describes how wilderness visitors have changed
over time, with particular emphasis on his work and obser-
vations on the values of wilderness visitors and why values
may have changed over time. Bob Manning and Dave Lime
provide a broad overview of research on visitor experiences,
with special emphasis on their carrying capacity and crowd-
ing research and its application to recreation management.
Ed Krumpe discusses recreation planning models, with par-
ticular emphasis on experience with the application of Limits
of Acceptable Change and related planning frameworks.

The second section in the volume contains a wide array of
research papers on wilderness visitors. The diversity of
papers included here are suggestive of the disparate topics
that can provide useful insights about wilderness visitors.
Some papers discuss the motivations, benefits, knowledge,
acceptability judgments, and satisfaction of visitors, while
others assess use levels, visitor behavior, displacement,



conflict, and coping mechanisms. The third section is de-
voted to a set of research papers that are concerned with
wilderness information and education. Visitor management
is the topic of research papers included in the fourth
section. Finally, the fifth section includes three papers that
report on dialogue sessions that were held during the
conference. These sessions dealt with wilderness educa-
tion, group size issues and normative approaches to recre-
ation management.
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The Role of Science in Wilderness
Planning—A State-of-Knowledge Review

Edwin E. Krumpe

Abstract—Wilderness planning has evolved since the Wilderness
Act of 1964 in an atmosphere of intense debate and public scrutiny.
Wilderness planning and the role science has played in developing
the planning process has been influenced by many complex legal
mandates, by thorny social issues, and by emerging planning
paradigms. Wilderness planning has at times been inspired by
scientific contributions to various elements of the emerging pro-
cesses. However, seldom has it benefited from a sustained focus of
scientific inquiry which would lead to progress through testing or
improving the planning process or individual planning elements.
Twelve ways that science could play an appropriate role in wilder-
ness planning are described and strategies are suggested to help
focus future scientific efforts.

Since the passage of the Wilderness Act of 1964 (U.S.
Public Law 88-577) the United States has embraced the
concept of identifying, protecting, and managing vast
amounts of land in the National Wilderness Preservation
System. Presently there are some 104 million acres pro-
tected in over 530 wilderness areas, or about 4.6% of the
United States. Most of the political battles fought to protect
and preserve these pristine landscapes have been lengthy
and intensely debated, and the resulting legislation often
includes compromises that pose problems for future man-
agement. It was early apparent that designation alone is not
sufficient to protect and perpetuate the human and ecologi-
cal values for which these areas have been designated. In
fact, the Wilderness Act of 1964 defines wilderness as, “an
area of undeveloped Federal land retaining its primeval
character and influence, without permanent improvements
or human habitation, which is protected and managed so as
to preserve its natural conditions...” (Section 2. (c)). An
ongoing program of management is necessary to deal with
the human influences from both outside and within and
their accompanying undesirable impacts. Along with the
recognition that management was necessary, even in wil-
derness, came realization of the need to develop plans that
would direct management toward long-range goals. In fact,
it can be argued that the drive for passage of the Wilderness
Act was spurred by the very lack of management and long-
term planning afforded the original wild, wilderness and
primitive areas designated under the L-20 regulations and
the U-regulations of the Forest Service (Hendee and others
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1990). Thus, the need for wilderness planning has been an
integral part of wilderness management since the inception
of the National Wilderness Preservation System.

This paper examines the role of science in wilderness
planning, concentrating on the 1980s and 1990s. It will show
that wilderness planning and the role of science in wilder-
ness planning have been influenced by many complex legal
mandates, by thorny social issues, by emerging planning
paradigms and by the coevolution of several planning pro-
cesses. Finally, a clarification of what role science could and
should play in wilderness planning is presented.

Legislative History Affecting
Wilderness Planning

Early wilderness plans exhibit several common character-
istics. They were typically developed as stand-alone plans
for the land area defined by the legally established wilder-
ness boundaries. Although they focused primarily on man-
aging recreational users and their associated impacts, often
they were compartmentalized, reflecting natural resource
disciplines, and addressed such things as grazing, water
quality, fire management, vegetation or fish and wildlife. A
manager or a concerned citizen could quite simply look to one
document, the wilderness plan, to find a description of the
resources, impending issues, on-the-ground-problems and
proposed solutions and management direction for a particu-
lar wilderness. This did not last for long. Spurred by new and
complex legal mandates, changes within the managing agen-
cies, a focus on carrying capacity and the emerging demand
for public participation, wilderness planning became in-
creasingly complex and contentious.

Several new legal mandates (and the resultant imple-
mentation of policy and regulations) called for the concept
of carrying capacity to be implemented by the federal
agencies that manage wilderness (National Park Service,
US Forest Service, Bureau of Land Management, and the
US Fish and Wildlife Service). Cole and Stankey (1997)
explain that in 1979, regulations implementing the 1976
National Forest Management Act (NFMA) specified that
each national forest wilderness would “provide for limiting
and distributing visitor use of specific portions in accord
with periodic estimates of the maximum levels of use that
allow natural processes to operate freely and that do not
impair the values for which wildernesses were created”
(Federal Register 1979). Similarly, since 1978, the General
Authorities Act (U.S. Public Law 95-625) has required the
National Park Service to develop “visitor carrying capaci-
ties” for each unit of the park system. This act requires all
park units to have a general management plan and calls for
“identification of implementation commitments for visitor
carrying capacities for all areas of the unit.”



At the same time, implementation of the National Envi-
ronmental Policy Act of 1969 (NEPA, Public Law 91-190)
prescribed a process to develop environmental impact state-
ments (EIS) for all major federal actions, and this has
applied to wilderness plans since the 1980s. NEPA requires
that environmental impacts be considered through an analy-
sis of a proposed action and its alternatives, and that the
public be allowed to comment on the actions under consider-
ation. Although the EIS process was logical in conception,
the legal challenges that often followed have resulted in a
rather lengthy process that invites intense scrutiny by
citizens and special interest groups. In effect, this has forced
many wilderness planning processes to become subordinate
to the EIS process required by NEPA, often to the detriment
of good planning.

Changes within the managing agencies also affected the
structure and approach to developing wilderness plans. In
implementing the NFMA, the Forest Service established a
policy that there would be only one, single forest plan for
each national forest. Thus, all wilderness planning would
either be subsumed in the forest plan or be relegated to
merely making an amendment to the forest plan. This often
further disappointed the public which was already disen-
chanted by the controversial forest planning process. Com-
plicating matters was the fact that each of the four federal
agencies that manage wilderness had quite different regula-
tions and requirements for developing plans.

Furthermore, increasing disenchantment with resource
management and government in general in the 1970s
prompted new demands that a wider spectrum of citizens be
given access to the decision-making process. This sentiment
was reflected in the legislation of the period, especially the
National Environmental Policy Act (NEPA) of 1969, the
Forest and Rangeland Renewable Resources Planning Act of
1974 (RPA), the National Forest Management Act (NFMA)
of 1976 and the Federal Land Policy Management Act
(FLPMA) of 1976, which outlined increased roles for public
participation (Fazio and Gilbert 1986). How the public was
invited to participate in the planning process, to what extent
and when varied widely among federal agencies and even
among wilderness planning efforts within each agency.
While government entities often touted the benefits of citi-
zen participation, many agencies were negligent in their
efforts to include the public in decision making, or worse yet,
offered only token avenues for participation. This inability
or unwillingness to listen or respond to public comment
resulted in a lack of trust and a sense of tokenism between
the citizenry and government entities (McCoy and others
1995).

In summary, the course of wilderness planning has been
rather chaotic, spurred more by outside pressures in a
dynamic and changing society than by a systematic develop-
ment of an optimal process. Consequently, science has played
only a limited role in wilderness planning. Wilderness plan-
ning has sometimes been inspired by science, but rarely has
scientific research focused directly on the planning process.
Nevertheless, it is instructive to examine the underlying
themes addressed by science, some defining characteristics
of the context in which wilderness planning takes place
today and the dominant planning frameworks that have
emerged. These will provide insights into the future role of
science in wilderness planning.

Underlying Suppositions That
Affected Wilderness Planning

Burgeoning Recreational Use

Several underlying suppositions have influenced the evolu-
tion of wilderness planning and the role played by science. The
first assumption to emerge was that the great surge in
outdoor recreational use following the end of World War II
would continue to grow, causing increasing impacts and
related management problems in national forest and park
wildlands. This assumption was fueled by America’s popula-
tion growth, which was characterized by an increasingly
mobile society with more leisure time and discretionary
income, improved access and improved equipment and mar-
keting. Managers feared that this surge in use and the
accompanying ecological and social impacts would jeopardize
the essential wilderness qualities of naturalness and solitude
that wilderness designation was mandated to perpetuate.

Recreation Carrying Capacity

The assumption of continued growth in use led managers
and researchers to embrace the carrying capacity concept,
which was one of the dominant concepts in natural resource
management. Borrowed from range management and wild-
life management, carrying capacity was defined as the
maximum level of use an area can sustain within constraints
imposed by natural factors of environmental resistance such
as food, shelter or water. Beyond this natural limit, no major
increases in the dependent population can occur (Stankey
and others 1990). Recreation carrying capacity was simplis-
tically considered the amount of use an area could tolerate
without causing unacceptable damage to its resource and
social conditions. Although never supported by empirical
research, recreation carrying capacity was interpreted by
managers and politicians to mean that a concrete number of
users which an area could support could be empirically
determined—exceeding this number would cause unaccept-
able impacts. Managers first enthusiastically embraced
setting recreation carrying capacities on Western whitewa-
ter rivers where dramatic increases in boating use were
causing noticeable instances of congestion and resource
damage. This concept was so appealing that, with the impe-
tus of the legal mandates mentioned above, most wilderness
plans either explicitly or implicitly have focused on estab-
lishing recreational carrying capacities over the past 30
years. Recreation carrying capacity also became the central
focus of most of the research that addressed wilderness
management and planning during this period. Stankey and
others (1990) state that an analysis of references dealing
with carrying capacity revealed that from 1970 to 1990, over
2,000 papers had been published. Perhaps the most striking
characteristic of this body of research is that no commonly
accepted procedures emerged for applying the carrying
capacity concept in the field (Graefe and others 1984).
Scientific research provided some important insights which
would greatly influence the direction wilderness planning
would take in the 1990s.

First, a substantial body of research focused on the
social and psychological experience recreationists seek in
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wilderness, their perceptions of crowding and their judg-
ments about the appropriateness of various management
practices. It was concluded that different people seek
different experiences in wilderness, and their judgement
of quality varies with the experience being sought and the
degree of environmental change deemed appropriate. In
regards to carrying capacity, it was recognized that both
the ecological capacity (defined by physical and biological
dimensions) and the social capacity (defined by social
psychological perceptions) had to be addressed. Recre-
ational use could impact not only an area’s physical-
biological resources, such as vegetation and soils, but also
the character of the recreational experience (Stankey and
others 1990).

The second scientific insight was that the amount of use is
only one of many variables that influence the quality of
recreational experiences and ecological conditions. Many
studies pointed out that the intensity of use is a poor indicator
of total impact. Such things as the season of use, party size,
length of stay, method of travel and behavior of the recreation-
ists were often more important in explaining impact than the
amount of use alone (Cole 1987; Hammitt and Cole 1987).
Scientists initially concentrated on applying careful observa-
tion and research to determine the inherent value of the
resource to sustain recreation use. Their failure to identify
intrinsic limiting factors led to the realization that carrying
capacity could only be determined through making value
judgments that weighted resource and social impacts, along
with human needs and values within the legal constraints of
the Wilderness Act and enabling legislation.

Rational Comprehensive Planning Model

Another supposition was that natural resource manage-
ment was predicated on the scientific precepts of rational,
objective, unbiased observation and experimentation. Ra-
tionality, science and objectivity are regarded as the corner-
stones of modern, scientific natural resource management.
The role of science and research was elevated as an integral
part of land use planning and decision making. Therefore,
the wilderness management agencies adopted what they
perceived to be rational and comprehensive planning mod-
els. These models relied heavily on the scientific approach to
help identify issues, conduct inventory, analyze demands
and needs, identify alternatives, evaluate alternatives, and
subsequently monitor management practices. History shows
that this approach did not lead to plans that were widely
accepted, understood or trusted by the public. Rather, the
public viewed planning as controlled by technocrats, engi-
neers, economists and computer modelers, who produced
plans the public neither understood nor trusted (Krumpe
and McCool 1997). It may be an unfortunate historical
footnote that the problem with these rational comprehen-
sive plans is perhaps more attributable to the agencies’
failure to help the public understand their inner workings
than to some inherent flaw in the findings. Nevertheless,
managers discovered that establishing recreation carrying
capacity was not a technical problem, but rather a socio-
political problem that involved making value judgments
about what type and character of use were appropriate and
how much impact to resource and social conditions would be
tolerated. George Stankey (1997) sums this up:
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What became apparent early on was the need to recognize
the significant, even predominant, political component of
establishing limits on the use of public resources and the
associated development of management strategies to imple-
ment those limits. Ultimately, the underlying questions of
limitation, regulation, and management involved choices:
about values (such as recreation use versus environmental
protection), about the distribution of those values (such as,
who gains versus who pays, such as between private and
commercial users), and about the means through which the
distribution of those benefits and costs were achieved (such
as use limits, campsite closures).

Politicized Nature of Planning

A fourth realization was that wilderness planning takes
place in a political marketplace, in which consensus and
negotiation are every bit as important as scientific data and
logic (Krumpe and Stokes 1993). Planners and managers
began to recognize that dual conditions are required for
effective planning. First, a technically sound planning pro-
cess is required for explicitness and to facilitate the search
for reasonable alternatives by systematically working
through a logical sequence. This is a necessary, but not
sufficient condition for effective planning. Managers now
know that they also need a consensus among those affected
by the plan about the proposed course of action. In the
politicized settings in which wilderness planning takes
place, the values in conflict are often well articulated, ex-
pressed and pursued by the various contending groups. The
arena of conflict may shift over time, but it still encompasses
the agency and its perceived mission. Indeed, one or several
groups may in reality hold the power of implementation
rather than the planning agency. This power, held in the
political realm, is in practice “the power of veto” (Krumpe
and McCool 1997).

Planners and wilderness managers often become frus-
trated when politics gets in the way of rational planning.
They become frustrated when decisions are motivated more
by political considerations than by purely biological or philo-
sophical considerations of fairness, equity or other idealized
values they hope would guide the management of publicly
held natural resources. The public, on the other hand,
experiences equal frustration at the significant effort going
into planning that often results in no change, or in plans that
do not address the needs of a particular interest. As a result,
both managers and the public have become disillusioned
that science does not, or often cannot, give them the facts
they need to answer the thorny questions raised in wilder-
ness planning. In fact, it has become a common delaying
tactic in recent years for one group or another to simply
question the legitimacy of (and thus dismiss) any science
that runs counter to their values or expectations.

The value-laden nature of steps in the planning process
has limited the role of science in wilderness planning in
several ways. First, science has limited capacity to address
disagreement over goals that are value-based. Almost al-
ways there is some disagreement over primary goals for
individual wilderness areas—in other words, how wild should
the wilderness be? The Wilderness Act of 1964 is a product
of compromise hammered out over eight years of political
wrangling; much of the act’s language (such as “outstanding



opportunities for primitive and unconfined experiences”) is
still subject to different and conflicting interpretations by a
variety of interest groups when discussing management of
individual wilderness areas. Planners must address the
following types of questions: What unique values or distinc-
tive features and characteristics of the wilderness area
should be perpetuated? Does the area contain outstanding
ecological, scientific, recreational, educational, historic or
conservation values, highlighted in legislation, that war-
rant special attention? Does the area provide critical habitat
for threatened or endangered species? Do land uses or
contiguous areas represent situations requiring special
management attention? Are there existing or potential non-
conforming uses in the area that will require special atten-
tion? How does the wilderness ecosystem and recreation
opportunities fit in the regional context of natural resource
management? What are the legislative acts, related legal
guidelines and organizational policy that constrain manage-
ment direction? These questions are important when iden-
tifying long-term goals, or desired future conditions, which
is an essential first step in the planning process. Although
science can be of assistance, these questions go beyond a
mere inventory of features and existing conditions.

Limitations of Science to Provide Answers

A final supposition that arguably caused more harm than
good was that science could directly provide the answers to
solve the wilderness planning dilemma. To the contrary,
over the past decade, managers and planners have come to
realize that fundamentally planning occurs in an environ-
ment of uncertainty rather than rules or certainty. Among
scientists there is legitimate disagreement over cause-effect
relationships in wilderness. For example, there is often
widespread disagreement over whether stocking game fish,
or even recreational harvesting of fish, has a detrimental
effect on the naturalness of wilderness conditions (Duff
1995; Murray 1994). Similar disagreement exists over goals
and over cause-and-effect relationships concerning the use
of pack stock, technical climbing (for example, using rock
bolts and fixed anchors), airplane and powerboat access and
their effects on biophysical attributes and conditions, and
the effect of campers on wildlife species. Similarly, little is
known about the cause-effect relationship in the spread of
many exotic plant and animal species. For instance, spotted
knapweed was initially thought to be spread in wilderness
by pack stock but this is now questionable, given its ubiqui-
tous infestation throughout the West, even in parts of
wilderness areas which are inaccessible. Planners soon
learned that addressing questions that were value-laden
and for which there was no clear answer demanded more
public participation and social learning. In these cases,
resolution of the problem is more a function of negotiation
than data collection and analyses.

Finally, science has been less than successful in giving
managers answers to questions about monitoring and evalu-
ating the implementation of wilderness management plans.
There is little “science” that documents what indicators
work well to detect change in many physical and social
characteristics of wilderness conditions. For example, there
is scant research to tell us what indicator is best to use to
monitor trampling impacts caused by recreation pack stock.

Should we measure soil compaction? Increased or decreased
soil surface roughness? Depth of hoof prints? Soil moisture?
Area of trampling? Plant damage? Seedling damage? Shift
in species composition? Changes in plant vigor? Likewise,
indicators of social conditions are often ambiguous, at best.
Specific questionnaire items from social science studies are
commonly taken out of context and used as social indicators,
to deal with such things as, “overall satisfaction,” “perceived
crowding,” “encounter levels” and “solitude.”

Emergence of Dominant Planning
Frameworks

The preceding discussion has painted a rather negative
picture of the role of science in wilderness planning. For two
decades managers clung to the notion that scientific and
technically astute investigation could provide the necessary
answers to produce better wilderness plans. As they learned
that there are important limitations to the application of
science to wilderness planning problems they began to look
for alternative approaches. What emerged, beginning in
1978, were five dominant wilderness planning frameworks.
These are commonly referred to by their acronyms: ROS
(recreation opportunity spectrum), LAC (limits of accept-
able change), VIM (visitor impact management), VAMP
(visitor activities management) and eventually in 1993,
VERP (visitor experience and resource protection). For a
comprehensive review and comparison, the reader is re-
ferred to Nilsen and Tayler (1997).

The seminal framework was the ROS, which reflected
advances in recreation research that posited that people
seek to engage in recreation activities in preferred physical,
social and managerial settings to realize desired psychologi-
cal experiences and benefits (Clark and Stankey 1979;
Driver and Brown 1978). It proposed that landscapes could
be inventoried and classified into distinct categories, each
capable of providing a different type of recreation opportu-
nity. These ranged from the most primitive to the most
developed or urban outdoor recreation opportunities and
were initially labeled primitive, semi-primitive non-motor-
ized, semi-primitive motorized, roaded natural, rural and
urban. The contribution to wilderness planning was the
concept that the wilderness (or primitive) experience was
based on maintaining suitable biophysical settings of natu-
ralness (that is, essentially unmodified natural environ-
ments of large size and remoteness), social setting condi-
tions of solitude (very low concentration of users, absence of
evidence of other users) and a managerial setting that
provides freedom from intrusive regulation. The ROS explic-
itly recognized that recreation experiences are related to the
settings in which they occur and that settings are a function
of environmental, social and managerial factors which man-
gers should address in the wilderness planning process
(Manning 1986).

The limits of acceptable change (LAC) planning process
was developed specifically to address wilderness recreation
planning (Stankey and others 1985) and as an alternative
model for making decisions about carrying capacity, by
making explicit the value judgments about appropriate
types and levels of use and their management. It explicitly
recognized that all recreational use of wilderness causes
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some impacts, but a limit should be placed on the amount of
change to be tolerated (Stankey 1997). At the core of the
nine-step process were the selection of indicators of change,
the development of standards, the assessment of current
conditions through inventory and monitoring and the for-
mulation and implementation of management prescriptions
to bring conditions into compliance with standards. The
LAC process recognized the predominant political compo-
nent of establishing limits on the use of public resources.

From its first application in the Bob Marshal Wilderness,
the transactive planning model was adopted as the frame-
work that would guide public involvement, collaboration
and consensus building. This model, based on the work of
John Friedmann (1973a; 1973b), argued that dialogue among
stakeholders was a necessary component of planning and
that the scientific experts and public stakeholders should
interact on equal footing to produce the plan (Stokes 1990).
LAC is a specific planning process, separate from the
transactive or collaborative processes utilized in many of its
applications. By 1992, the LAC process had become the most
widely applied wilderness planning process in America,
reportedly used by 92% of fifty western national forests that
contain 116 wilderness areas (McCoy and others 1995). A
full discussion of the development, application and evolution
of the LAC process can be found in two proceedings pub-
lished in 1986 and 1997 (Lucas 1986; McCool and Cole 1997).

Two somewhat similar planning processes were devel-
oped in conjunction with the National Park Service, VIM
(visitor impact management) in 1990 and VERP (visitor
experience and resource protection) in 1993 (Graefe and
others 1990; Hof and Lime 1997). Both were developed to
address the mandate to determine carrying capacity in
national parks in both front country (accessible by road and
offering visitor amenities) and backcountry (accessible by
trail and offering only primitive camping) comparable to
wilderness. VIM addresses three basic issues relating to
impact: problem conditions, potential causal factors and
potential management strategies. VERP is a new frame-
work that deals with carrying capacity in terms of the
quality of the resources and the quality of the visitor expe-
rience. It produces a prescription for desired future resource
and social conditions, defining what levels of use are appro-
priate, where, when and why (Nilsen and Tayler 1997).

Created by Parks Canada, the Management Process for
Visitor Activities (VAMP) was developed in 1985 and incor-
porates the principles of ROS to assess visitor opportunities,
analyzing both opportunities and impacts. Its emphasis is
on identifying heritage themes, resource capability and
suitability, appropriate visitor activities and alternative
visitor activity concepts for these settings.

Common Strengths and Weaknesses of
the Planning Frameworks

VERP, VIM, VAMP and LAC are conceptually more simi-
lar than different, in that they all propose to address ques-
tions of carrying capacity, appropriate visitor use and bio-
physical and social impacts caused by recreation use. While
each framework calls for its own steps and procedures, they
all address both environmental and social (experiential)
conditions and call for development of future management
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direction, such as goals, objectives or desired future condi-
tions (Hof and Lime 1997). All recognize that a combination
of biological, social and managerial conditions defines what
kind of recreation experience a place can offer. All involve a
hierarchy of decisions: inventory, strategic zoning, imple-
mentation and monitoring strategies. All focus on manage-
ment of human-induced change and call for utilization of
natural science and social science data. All include provi-
sions for public involvement to greater or lesser degrees. All
identify factors, indicators and standards which are measur-
able attributes of resource and social conditions (implicitly
borrowed from management-by-objectives planning), and
all call for ongoing monitoring and evaluation.

These planning frameworks have made many advances in
attempting to address recreation carrying capacity in a more
holistic fashion, by maintaining desired future conditions
rather than just limiting numbers of visitors. Nevertheless,
some common shortcomings of wilderness planning have
been fairly pervasive and should be pointed out. These will
serve as a springboard for discussion of what the role for
science should be in the future and what some of the next
steps should be. The following are nine weaknesses exhib-
ited by many wilderness plans over the years.

* A primary, almost exclusive focus on recreation. Recre-
ation use is obviously an introduced variable in the
wilderness setting that is known to produce undesirable
impacts. However, many other things that can detract
from pristine natural qualities are often overlooked.
Outside vectors, such as anthropogenic air pollution,
mechanical noise pollution, loss of flora and fauna
species, loss of primary predators, accumulation of fuels
and change in species composition from fire suppres-
sion, changes in water quality and flow regimes from
rivers and streams that flow into wilderness and im-
pacts from only partial protection of habitats, are ex-
amples of many impacts that could potentially cause
greater long-term change in pristine natural conditions
than most recreation impacts.

+ Failure to address biophysical components of the eco-
system in any but a most cursory manner.

* The quest for over 20 years to empirically determine a
concrete carrying capacity, in terms of the appropriate
number of visitors.

+ Failure to articulate specific desired future conditions
or long-term goals in any but the most general of terms.

* Being issue-driven rather than goal-driven. Although
plans must address issues that are important to the
public, focusing on issues tends to be negative and pits
user groups against one another. This misdirects too
much attention to the most current or inflammatory
issue rather than the issues that may have the most
impact on the health of the wilderness ecosystem .

* Inadequate inventory data of all kinds. Both managers
and the public become frustrated when they discover
how little data have been collected prior to starting the
plan, how limited in scope it is, how unreliable it often
is, and how expensive and time consuming it will be to
collect additional data to address pressing management
questions.

* The lack of support and involvement from higher levels
of management in the planning process.



+ Failure to follow through and systematically complete
things that were articulated in the plan.

* Last-minute changes by upper level administrators
who were not involved in the planning process or knowl-
edgeable about the compromises and tradeoffs that
were considered and agreed upon.

What Is the Role for Science?

The preceding discussion has enumerated the many prob-
lems and shortcomings of wilderness planning. A central
argument is that although science has perhaps inspired
various elements of wilderness planning, it has seldom
specifically focused on testing or improving the process or
the individual elements before adopting a new approach.
This does not need to be the case in the future. The following
presentation discusses how science could contribute to bet-
ter wilderness planning by addressing specific elements and
process variables.

Inventory and Description

Managers often have only limited inventory data, often of
questionable quality or reliability. The best science and
newest techniques and protocols should be used to conduct
better inventories, surveys and samples in wilderness. For
instance, collecting DNA from animal hair or droppings can
reveal not only which species are present, but can also
identify individual animals within the species. This is much
less invasive than the typical radiotelemetry techniques,
which require capture, handling, collaring and recapture of
the animals.

Problem Detection

Science should play a key role in identifying the presence
and direction of change in wilderness conditions. Arguably,
scientists are better equipped than the public to detect
subtle changes in biophysical and social conditions to
assess the rate of change and even determine probable
consequences to other elements of the wilderness resource.
This could greatly supplement the common practice of
placing too much reliance on the issues generated by public
input.

Research on Cause and Effect

Scientists have done a lot to identify impacts, categorize
them and measure them after they have taken place (Cole and
Landres 1996). However, very little research has been done to
discover how the impacts actually occur. For instance, we
commonly measure damaged trees associated with camp-
sites. But we do not know what behaviors or conditions
augment or suppress this damage, at what rate it occurs, by
which types of users, by how many users or in what season it
primarily occurs. The same could be said for cutting trail
switchbacks, defacing cultural artifacts, trampling stream
banks and even littering.
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Understanding the Limitations of Data

Members of the public, managers and planners often do
not know how to interpret scientific data and reports. In
particular, they often are not knowledgeable about the
adequacy of sampling and the limitations of various re-
search methods, and they do not understand how to inter-
pret margins of error, confidence limits or levels of statistical
significance. Scientists could do wilderness planning a great
benefit by teaching people more about how to interpret data
and how to understand the limitations of the data.

Development of Monitoring Protocols

Monitoring data are only as good as the methods used to
collect them. Scientists could contribute in two ways. First,
they need to explain the methods, sampling schemes and
collection protocols that were followed to collect any data
that they provide to planners or managers. Second, they
need to conduct research specifically aimed at testing and
improving protocols for monitoring biophysical and social
conditions in wilderness. Furthermore, whenever possible,
scientists should develop and test the most simple and
straightforward means of data collection possible because
experience has shown that when sophisticated equipment
and complicated analyses are required, the probability is
high that the method will not be maintained in the field by
management personnel.

Development of Long-Term Databases

Managers seldom have the ability to collect and maintain
databases over the long term. Turnover in personnel, shifts
in funding and staffing levels, availability of trained per-
sonnel, lack of understanding of how to manipulate, query
or analyze the database and lack of understanding of the
need for rigor in following data collection protocols are
some of the reasons why managers are ill-suited to main-
tain long-term databases. Rich rewards could accrue from
developing long-term databases in the world’s most pris-
tine natural environments—the wildernesses of America.

Search for Key Ecosystem Indicators

Scientists need to continue to search for sensitive species
or ecosystem characteristics that should be monitored to
detect changes in natural conditions. Specifically, indicators
that are sensitive to human use, change early in response to
initial impacts or foretell more serious damage should be
identified and tested.

Search for Robust Social Indicators

Similarly, social scientists need to focus on identifying
human factors that are sensitive to the loss or deterioration
of the wilderness experience or loss of wilderness conditions.
For example, to what extent is visitor displacement a prob-
lem in park and wilderness settings, and what social or
physical impacts are responsible for displacement? Refining
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measurement instruments and collection techniques for
social indicators would also be beneficial to wilderness
planners.

Assist in Monitoring the Effectiveness of
Various Management Practices

A major outcome of the wilderness planning frameworks
is the prescription of management strategies to maintain
desired wilderness conditions. All too often, management
practices are implemented with little knowledge about how
effective the practices are. Likewise, managers seldom de-
termine whether or how conditions are actually improving
once the practices are implemented. Applying the scientific
method would greatly assist in measuring the effectiveness
of various management practices.

The preceding recommendations have focused primarily
on the role science should play in wilderness planning by
contributing to better monitoring practices. Science should
also contribute to better wilderness planning by studying
various aspects of the planning process itself. Three recom-
mendations follow.

Evaluation of the Effectiveness of
Different Planning Processes

A huge body of knowledge exists about evaluation re-
search and, more particularly, social program evaluation.
These research methods can be applied to park and wilder-
ness management processes—for example, see Ham (1986)
or Ashor and others (1986). Planners and managers are
constantly seeking and trying new ways to conduct various
parts of the planning process. These trials should be viewed
as field experiments, and scientific methods should be uti-
lized to evaluate their effectiveness.

Case Study Research on Different
Wilderness Planning Applications

Research on actual planning processes is difficult because
scientists cannot control the manipulation of variables dur-
ing the process. Alternate qualitative research methods and
case study research approaches should be applied to under-
stand such things as the rich interplay of participants, the
effectiveness of various public involvement techniques, how
tradeoffs are evaluated and how compromises and consen-
sus decisions are made.

Move From Anecdotal Descriptions to
Comparative Analyses and Hypotheses
Testing

Much of the literature about wilderness planning has
appeared in conference proceedings and consists prima-
rily of anecdotal descriptions and discussions. This has
been of limited help to other planners. Although it is
difficult to do, scientists could contribute much to wil-
derness planning by conducting more comparative analy-
ses of plans that used the same (or different) planning
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processes. A clearer understanding should be sought of
what conditions and circumstances contribute to suc-
cessful (and unsuccessful) planning programs. This could
lead to field experimentation applying different tech-
niques and testing hypotheses. The result would be a
better understanding of the various strengths and short-
comings of planning processes.

Next Steps for Science in
Wilderness Planning

The past three decades have witnessed an amazing growth
in wilderness designations in the United States and a
corresponding increase in the time and effort devoted to
producing wilderness plans. Buffeted by societal changes,
demands for citizen participation and complex new legal
mandates for natural resource management, wilderness
planning has at times been inspired by science. But seldom
has it benefited from a sustained focus of scientific inquiry.
If science in general is going to continue to make positive
contributions to wilderness planning, several strategies are
necessary.

First, there should be greater collaboration across dis-
ciplines. Wilderness areas span complex ecosystems, with
diverse and highly concerned constituencies. It is
counterintuitive to assume that one or more scientists
trained in a single discipline could make as large a contri-
bution as a team of scientists who work together to
collaborate across different disciplines. For example, scien-
tists investigating the impacts of deteriorating air quality
would likely reach greater insights if they examined the
interrelated impacts on visitors, soil, water, fish repro-
duction, macroinvertebrates, lichens and moss, insects
and wildlife. Likewise, closer collaboration between sci-
entists and managers would be mutually beneficial. Man-
agers have an intimate understanding of many things
that would be beneficial to scientists in the field, such as
trail conditions, stream levels, remote sites, game trails,
historic conditions and so forth. Scientists who have spent
days and weeks in the backcountry often gain insights
that escape managers, who must focus their attention on
travel corridor upkeep, campsite restoration and other
daily management problems.

Another beneficial strategy would be to implement care-
fully planned research demonstration projects and pilot
management projects with heavy scientific involvement.
This idea is not new. Concepts underlying the ROS and LAC
process were demonstrated in the Maroon-Bell Snowmass
Wilderness in Colorado in the early 1980s (Stokes 1991).
Demonstration projects that featured collaboration across
scientific disciplines could test new ideas and promote deeper
understanding.

Another old idea whose time has come is the development
of large, shared databases that include input from scientists,
from both social and natural science disciplines, from parks
and wilderness areas and from all four federal management
agencies. This has already begun through the Aldo Leopold
Wilderness Research Institute. However, with the advent of
improved Internet access (and soon the super high-speed
Internet2) the entire database could be made instantly
accessible to any scientist or manager. What needs to be
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developed is thoroughly user-friendly, front-end software to
facilitate interactive live searches and exploration of the
data over the Internet.

Finally, we need to work together to ensure the seamless
integration of science, planning and management with an
informed and involved public. Scientists should assume a
pivotal role because they have the unique opportunity of
playing the dual role of investigator and educator, collecting
and interpreting data that is relevant and useful to plan-
ners, managers and citizens alike. As we move into the new
millennium, scientists will have the unique opportunity and
ability to help educate professionals and laymen to use,
appreciate and apply scientific information to enhance fu-
ture wilderness planning processes.

References

Ashor, J. L., McCool, S. F. and Stokes, G. L. 1986. Application of the
transactive planning approach. IN Lucas, R.C., compiler. 1986.
Proceedings—national wilderness research conference: current
research; 1985 July 23-26; Fort Collins, CO. General Technical
Report INT-212. Ogden, UT: Intermountain Research Station.
553 p.

Clark, R. N. and Stankey, G. 1979. The recreation opportunity
spectrum: a framework for planning, management and research.
Gen. Tech. Rep. GTR-PNW-98. Portland, OR: U.S. Department of
Agriculture, Forest Service, Pacific Northwest Forest and Range
Experiment Station. 32 p.

Cole, D. N. 1987. Research on soil and vegetation in wilderness: a
state-of-knowledge review. In: Proceedings—National Wilder-
ness Research Conference: Issues, State-of-Knowledge, Future
Directions. Gen. Tech. Rep. INT-220. Ogden, UT: U.S. Depart-
ment of Agriculture, Forest Service, Intermountain Forest and
Range Experiment Station: 135-177.

Cole, D. N. and Landres, P. B. 1996. Threats to wilderness ecosys-
tems: impacts and research needs. Ecological Applications. 6(1):
168-184.

Cole, D. N. and Stankey, G. H. 1997. Historical development of
limits of acceptable change: conceptual clarifications and possible
extensions. In: McCool, S. F.; Cole, D. N., comps. 1997. Proceed-
ings—Limits of acceptable change and related planning pro-
cesses: progress and future directions; 1997 May 20-22; Missoula,
MT. Gen.Tech. Rep. INT-GTR-371. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Forest and Range
Experiment Station: 5-9.

Driver, B. and Brown, P. 1978. The opportunity spectrum and
behavioural information in outdoor recreation resource supply
inventories: a rationale. In: Gyde, H. Lund and others, tech.
Coords. Integrated inventories and renewable natural resources:
proceedings of the workshop. Gen Tech. Rep. RM-55. Fort Collins,
CO: U.S. Department of Agriculture, Forest Service, Rocky Moun-
tain Forest and Range Experiment Station: 24-31.

Duff, Donald A. 1995. Fish stocking in U.S. wilderness areas—
challenges and opportunities. International Journal of Wilder-
ness. 1(1): 17-19.

Fazio, J. R. and Gilbert, D. L. 1986. Public relations and communi-
cations for natural resource managers. 2"¢ ed. Dubuque, IA:
Kendall/Hunt Pulishing Company.

Friedmann, J. 1973a. Retracking America: A theory of transactive
planning. Garden City, NJ: Anchor Press/Doubleday.

Friedmann, J. 1973b. The public interest and community
participatin: toward a reconstruction of public philosophy. Jour-
nal of the American Institute of Planners. 39(1): 2-12.

Graefe, A.; Kuss, F. R.; Vaske, J. J. 1990. Visitor impact manage-
ment: the planning framework. Washington, DC: National Parks
and Conservation Association. 105 p.

Graefe, A.; Vaske, J. J.; Kuss, F. R. 1984. Social carrying capacity:
an integration and synthesis of twenty years of research. Leisure
Sciences. 6(4): 395-431.

Ham, S.H. 1986. Social program evaluation and interpretation: A
literature review. Chapter 1. In G. Machlis (ed.), Interpretive

12

Views—Evaluating Interpretation in the National Park Service,
Washington, DC: Island Press, pp. 9-38.

Hammitt, W. E. and Cole, D. N.; 1987. Wildland recreation ecology
and management. New York: John Wiley and Sons. 341 p.

Hendee, J. C.; Stankey, G. H.; and Lucas, R. C.. 1990. Wilderness
management. 2" ed. Golden, CO: North American Press.

Hof, M. and Lime, D. W. 1997. Visitor experience and resource
protection framework in the National Park System: rationale,
current status, and future direction. In: McCool, S. F.; Cole, D. N.,
comps. 1997. Proceedings —Limits of acceptable change and
related planning processes: progress and future directions; 1997
May 20-22; Missoula, MT. Gen.Tech. Rep. INT-GTR-371. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Intermoun-
tain Forest and Range Experiment Station: 29-36.

Krumpe, E. E. and McCool, S. F. 1997. Role of public involvement in
the limits of acceptable change wilderness planning system. In:
McCool, S. F.; Cole, D. N., comps. 1997. Proceedings —Limits of
acceptable change and related planning processes: progress and
future directions; 1997 May 20-22; Missoula, MT. Gen.Tech. Rep.
INT-GTR-371. Ogden, UT: U.S. Department of Agriculture, For-
est Service, Intermountain Forest and Range Experiment Sta-
tion: 16-20.

Krumpe, E. E. and Stokes, G. L. 1993. Application of the Limits of
Acceptable Change planning process in United States Forest
Service Wilderness Management. In: Proceedings of the 5th
World Wilderness Congress Symposium on International Wilder-
ness Allocation, Management and Research. September 1993.
Tromse, Norway. International Wilderness Leadership Founda-
tion, Fort Collins, Colorado.

Lucas, R.C., compiler. 1986. Proceedings—national wilderness re-
search conference: current research; 1985 July 23-26; Fort Collins,
CO. General Technical Report INT-212. Ogden, UT: Intermoun-
tain Research Station. 553 p.

Manning, R. E. 1986. Studies in outdoor recreation. Corvallis, OR:
Oregon State University Press. 166 p.

McCool, S. F.; Cole, D. N., comps. 1997. Proceedings —Limits of
acceptable change and related planning processes: progress and
future directions; 1997 May 20-22; Missoula, MT. Gen.Tech.
Rep. INT-GTR-371. Ogden, UT: U.S. Department of Agricul-
ture, Forest Service, Intermountain Forest and Range Experi-
ment Station.

McCoy, K. L.; Krumpe E. E.; and Allen, S. 1995. Limits of acceptable
change planning—evaluating implementation by the U.S. Forest
Service. International Journal of Wilderness. 1(2): 18-22.

Merigliano, L. and E. E. Krumpe. 1996. The Federal Advisory
Committee Act—implications for U.S. Wilderness management.
International Journal of Wilderness. 2(2): 18-21.

Murray, M. P. 1994. Reconsidering fish stocking of high wilderness
lakes. Wild Earth (Fall): 50-52.

Nilsen, P. and Tayler, G. 1997. A comparative analysis of protected
area planning and management frameworks. In: McCool, S. F.;
Cole, D. N., comps. 1997. Proceedings—Limits of acceptable change
and related planning processes: progress and future directions;
1997 May 20-22; Missoula, MT. Gen.Tech. Rep. INT-GTR-371.
Ogden, UT: U.S. Department of Agriculture, Forest Service, Inter-
mountain Forest and Range Experiment Station: 49-57.

Stankey, G. H. 1997. Institutional barriers and opportunities in
application of the limits of acceptable change. In: McCool, S. F.;
Cole, D. N., comps. 1997. Proceedings—Limits of acceptable change
and related planning processes: progress and future directions;
1997 May 20-22; Missoula, MT. Gen.Tech. Rep. INT-GTR-371.
Ogden, UT: U.S. Department of Agriculture, Forest Service, Inter-
mountain Forest and Range Experiment Station: 10-15.

Stankey, G. H., McCool, S. F., Stokes, G. L. 1990. Managing for
appropriate wilderness conditions: the carrying capacity issue. IN:
Hendee, J. C. Stankey, G. H., Lucas, R. C. 1990. Wilderness
management, 2d ed. Golden, CO: Fulcrum Publishing: 215-239.

Stankey, G. H.; Cole, D. N.; Lucas, R. H.; Peterson, M. E.; Frissell,
S. S. 1985. The limits of acceptable change (LAC) system for
wilderness planning. Gen. Tech. Rep. INT-176. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Intermountain For-
est and Range Experiment Station. 37 p.

Stokes, G. L. 1990. The evolution of wilderness management.
Journal of Forestry. 88(10): 15-20.

Stokes, G. L. 1991. New wildland recreation stratehies: the Flat-
head Experience. Western Wildlands. Winter: 23-27.

USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000



Defining and Managing the Quality of
Wilderness Recreation Experiences

Robert E. Manning
David W. Lime

Abstract—There is a substantial body of scientific literature on
defining and managing the quality of wilderness experiences. Two
conceptual frameworks derived from this literature—carrying ca-
pacity and the Recreation Opportunity Spectrum (ROS)—suggest
that wilderness recreation experiences can be defined through
indicators and standards of quality, and that wilderness recreation
should be managed to ensure that standards of quality are sus-
tained over time. This paper briefly describes the conceptual frame-
works of carrying capacity and ROS; reviews the growing literature
on wilderness-related indicators and standards of quality, and
wilderness recreation management; and suggests a number of
issues that warrant further research and management attention.

The Wilderness Act, along with the organic legislation
creating the four federal wilderness management agencies,
prescribes multiple objectives of wilderness. One of the
principal objectives of this legislation is to provide outdoor
recreation opportunities. Passage of the Wilderness Act in
1964 marked the beginning of a period of intensive research
on outdoor recreation in wilderness and related areas, and
this research has given rise to a substantial body of scientific
literature on defining and managing the quality of wilder-
ness experiences.

While the literature on wilderness recreation is diverse,
several conceptual frameworks have evolved that help inte-
grate and synthesize information from recreation research.
Two traditional frameworks are carrying capacity and the
Recreation Opportunity Spectrum (ROS). Both of these
frameworks suggest that wilderness and related outdoor
recreation experiences can be defined through indicators
and standards of quality, and that wilderness recreation
should be managed to ensure that standards of quality are
sustained over time.

This paper uses the above conceptual frameworks and
approaches to review and synthesize the literature on defin-
ing and managing wilderness and related outdoor recreation
experiences. The conceptual frameworks of carrying capac-
ity and ROS are briefly reviewed in the first section to trace
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the evolution and contemporary emphasis on indicators and
standards of quality and related wilderness recreation man-
agement practices. The next two sections review the growing
literature on wilderness-related indicators and standards of
quality and wilderness recreation management. A final
section suggests a number of issues that warrant further
research and management attention.

This paper takes an expansive approach to reviewing the
literature on management of wilderness and related areas
for recreation experiences. Studies included in this review
focus on both designated wilderness arecas and areas that
might be described as wilderness with a lower case “w.” The
intent is to identify principles, concepts and patterns that
can be synthesized from the growing scientific literature on
defining and managing wilderness-related recreation
experiences.

Wilderness Recreation Management
Frameworks

Carrying Capacity

Rapidly expanding recreation in the 1950s and 1960s gave
rise to concerns over acceptable use levels of wilderness and
related outdoor recreation areas. While interest in the im-
pacts of recreation on the natural resource base predomi-
nated, there was also emerging interest in the effects of
increased use on the quality of the recreation experience.
Early studies prompted theorists to search for a way such
issues might be fit into an organizational framework to help
formulate outdoor recreation policy. A resulting paradigm
was the concept of carrying capacity.

The first rigorous application of carrying capacity to
outdoor recreation came in the early 1960s with a conceptual
monograph (Wagar 1964) and a preliminary empirical treat-
ment (Lucas 1964). Perhaps the major contribution of Wagar’s
conceptual analysis was the expansion of carrying capacity
from its dominant emphasis on environmental effects to a
dual focus that included social or experiential consider-
ations:

The study reported here was initiated with the view that the
carrying capacity of recreation lands could be determined
primarily in terms of ecology and the deterioration of areas.
However, it soon became obvious that the resource-oriented
point of view must be augmented by consideration of human
values (Wagar 1964, preface).

Wagar’s point was that as more people visit a wilderness
or related recreation area, not only the environmental re-
sources of the area are affected, but also the quality of the
recreation experience. Thus, carrying capacity was expanded
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to include consideration of the social environment as well as
the biophysical environment. The effects of increasing use
on recreation quality were illustrated by means of hypotheti-
cal relationships between increasing use level and visitor
satisfaction. This analysis suggested that the effects of
crowding on satisfaction would vary, depending on visitor
needs or motivations.

A preliminary attempt to estimate the recreation carrying
capacity of the Boundary Waters Canoe Area, in Minnesota,
followed shortly, and it found that perceptions of crowding
varied by different user groups (Lucas 1964). Paddling
canoeists were found to be more sensitive to crowding than
motor canoeists, who were in turn more sensitive to crowd-
ing than other motorboaters. A range of carrying capacities
was estimated depending on these different relationships.

Limits of Acceptable Change—Carrying capacity has
attracted intensive focus as a research and management
concept in wilderness recreation. Several bibliographies,
books and review papers have been published on carrying
capacity and related issues, and these publications contain
hundreds of citations (for example, Graefe and others 1984;
Kuss and others 1990; Shelby and Heberlein 1986; Stankey
and Lime 1973; Stankey and Manning 1986). Despite this
impressive literature base, efforts to apply carrying capacity
to wilderness and related outdoor recreation areas has often
resulted in frustration. The principal difficulty lies in deter-
mining how much impact or change should be allowed
within each of the components that make up the carrying
capacity concept: biophysical resources and the quality of
the recreation experience.

The growing research base on wilderness recreation indi-
cates that increasing visitor use often causes impact or
change. This is especially clear with biophysical resources.
An early study in the Boundary Waters Canoe Area, for
example, found that an average of 80% of ground cover
vegetation was destroyed at campsites in a single season,
even under relatively light levels of use (Frissell and Duncan
1965). The biophysical and ecological impacts of outdoor
recreation have been summarized and synthesized in a
number of studies (for example, Cole 1987, Kuss and others
1990, Hammitt and Cole 1998), including a companion
paper by Leung and Marion in this volume. Research also
suggests that increasing visitor use can change the quality
of the recreation experience through crowding, conflict and
other impacts. This issue is often referred to as the “limits of
acceptable change” (Frissell and Stankey 1972). Some change
in the biophysical and social environments of wilderness
recreation is inevitable, but sooner or later, the amount,
nature or type of change may become unacceptable. But
what determines the limits of acceptable change?

This issue is illustrated graphically in figure 1, which
shows a hypothetical relationship between visitor use and
impacts to the biophysical and social environments. This
relationship suggests that increasing wilderness use can
and often does increase impacts, in the form of damage to
fragile soils and vegetation, and crowding and conflicting
uses. However, it is not clear from this relationship at what
point carrying capacity has been reached. For this relation-
ship, X1 and X2 represent alternative levels of visitor use that
result in corresponding levels of impact, as defined by points
Y1 and Y2, respectively. But which of these points—Y1 or Y2,
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Figure 1—Hypothetical relationship between visitor use and impact to
the biophysical and social environments (from Manning and Lime 1996).

or some other point along the vertical axis—represents the
maximum amount of impact that is acceptable?

To emphasize and further clarify this issue, some studies
have suggested distinguishing between descriptive and pre-
scriptive components of carrying capacity (Shelby and
Heberlein 1984, 1986). The descriptive component of carry-
ing capacity focuses on factual, objective data such as the
relationship in figure 1. For example, what is the relation-
ship between the amount of visitor use and perceived crowd-
ing? The prescriptive component of carrying capacity deter-
mination involves the seemingly more subjective issue of
how much impact or change in the recreation environment
is acceptable. For example, what level of perceived crowding
should be allowed?

Indicators and Standards of Quality—Recent experi-
ence with carrying capacity suggests that answers to the
above questions can be found through formulation of man-
agement objectives and associated indicators and standards
of quality (Boteler 1984; P. Brown 1977; Bury 1976; Frissell
and Stankey 1972; Graefe and others 1990; Lime and Stankey
1971; Lime 1977a, 1979, 1995; Lucas and Stankey 1974;
Manning and others 1995a, 1995¢c; Manning and Lime 1996;
Manning and others 1996b,e; Manning 1997; National Park
Service 1997; Shelby and others 1992b; Shindler 1992;
Stankey 1980b; Stankey and others 1985; Stankey and
Manning 1986). This approach to carrying capacity focuses
on defining the type of visitor experience to be provided.
Management objectives are broad narrative statements
defining the type of visitor experience to be provided. Indica-
tors of quality are more specific, measurable variables re-
flecting the essence or meaning of management objectives.
They are quantifiable proxies or measures of management
objectives. Indicators of quality may include elements of the
biophysical, social and management environments that are
important in determining the quality of the visitor experience.
Standards of quality define the minimum acceptable condi-
tion of indicator variables.
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An example may help illuminate these ideas and terms.
Review of the Wilderness Act of 1964 suggests that areas
contained in the National Wilderness Preservation System
are to be managed to provide opportunities for visitor solitude.
Thus, providing opportunities for solitude is an appropriate
management objective for most wilderness areas. Moreover,
research on wilderness use suggests that the number of other
visitors encountered along trails and at campsites is impor-
tant in defining solitude for wilderness visitors. Thus, trail
and camp encounters are potentially good indicators of qual-
ity. Research also suggests that wilderness visitors may have
normative standards about how many trail and camp encoun-
ters can be experienced before opportunities for solitude
decline to an unacceptable degree. For example, a number of
studies suggest that wilderness visitors prefer to see no more
than three to five other groups per day along trails. Thus, a
maximum of five encounters per day with other groups along
trails may be a good standard of quality.

Carrying Capacity Frameworks—The literature de-
scribed above has given rise to several frameworks for
determining and applying carrying capacity to wilderness
and related outdoor recreation areas. These frameworks
include Limits of Acceptable Change (McCool and Cole
1997a; Stankey and others 1985); Visitor Impact Manage-
ment (Graefe and others 1990), Visitor Experience and
Resource Protection (Hof and Lime 1997; Manning and
others 1996b; National Park Service 1997), Carrying Capac-
ity Assessment Process (Shelby and Heberlein 1986), Qual-
ity Upgrading and Learning (Chilman and others 1989,
1990) and Visitor Activity Management Process
(Environment Canada and Park Service 1991). All of these
frameworks incorporate the ideas about carrying capacity

Table 1—Carrying capacity frameworks.

described above and provide a rational, structured process
for making carrying capacity decisions.

The basic steps or elements of the three most widely
applied carrying capacity frameworks are shown in table 1.
While terminology, sequencing and other aspects may vary
among these frameworks, all share a common underlying
logic. Core elements of these frameworks include:

1. Definition of the types of recreation opportunities to be
provided. Recreation opportunities should be defined
as specifically and quantitatively as possible through
indicators and standards of quality.

2. Management action designed to sustain standards of
quality over time. When standards of quality are in
danger of being violated, management intervention is
required.

Several applications and evaluations of these carrying
capacity frameworks and related processes are described in
the literature (Absher 1989; Ashor and others 1986; Graefe
and others 1986; Graefe and others 1990; Hof and others
1994; Kaltenborn and Emmelin 1993; Manning and others
1995a,b,c; Manning and Lime 1996; Manning and others
1996b,c; Manning 1997; McCool and Cole 1997b; McCoy and
others 1995; Ritter 1997; Shelby and Heberlein 1986;
Warren 1997; Vaske and others 1992).

The Recreation Opportunity Spectrum
(ROS)
Diversity in Outdoor Recreation—Many studies have

been conducted of visitors to wilderness and related outdoor
recreation areas over the past several decades. The objectives,

Visitor experience and

Limits of acceptable change

Visitor impact management

resource protection

Step 1. Identify area concerns and issues

Step 2. Define and describe opportunity
classes

Step 3. Select indicators of resource
and social conditions

Step 4. Inventory resource and
social conditions.

Step 5. Specify standards for resource
and social indicators.

Step 6. Identify alternative opportunity
class allocations.

Step 7. Identify management actions
for each alternative.

Step 8. Evaluation and selection of an
alternative.

Step 9. Implement actions and monitor
conditions.

Step 1. Pre-assessment data base reviews

Step 2. Review of management objectives

Step 3. Selection of key impact indicators

Step 4. Selection of standards for key
impact indicators.

Step 5. Comparison of standards
and existing conditions.

Step 6. Identify probable causes of impacts

Step 7. Identify management strategies

Step 8. Implementation

Element 1. Assemble an interdisciplinary
project team

Element 2. Develop a public involvement
strategy.

Element 3. Develop statements of primary
park purpose, significance, and primary
interpretive themes.

Element 4. Analyze park resources
and existing visitor use.

Element 5. Describe a potential range
of visitor experiences and resource
conditions.

Element 6. Allocate potential zones
to specific locations

Element 7. Select indicators and specify
standards for each zone; develop a
monitoring plan.

Element 8. Monitor resource and social
indicators.

Element 9. Take management action.
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scope and methods of these studies are highly variable, but
at least one general finding has been pervasive: Wilderness
and related outdoor recreation are diverse. This is a recur-
ring theme, whether in regard to recreation activities, socio-
economic and cultural characteristics of visitors, attitudes
about policy, preferences for services and facilities, sensitiv-
ity to crowding and conflict, experience level, and motiva-
tions for and benefits received from recreation participation.
Diversity in tastes for outdoor recreation is found equally in
studies of developed campgrounds and investigations of
wilderness hikers.

Research points out that not only are there differences in
taste among people, but that people’s tastes change over
time as well (Burch 1966). A study in the Pacific Northwest,
for example, found that the type of camping chosen (wilder-
ness camping, automobile camping or some combination of
the two) was strongly related to changes in stage of the
family life cycle. A nationwide panel study of campers found
similar relationships between camping activity and family
life cycle (LaPage 1973, LaPage and Ragain 1974). Based on
these relationships, it has been suggested that outdoor
recreation “is like an omnibus—the seats are often full but
often occupied by different persons as they adjust to the flow
of time” (Burch 1966).

ROS—ROS is a conceptual framework for encouraging
diversity in wilderness and related outdoor recreation op-
portunities. Relationships among site factors that combine
to define recreation opportunities are arranged in configura-
tions that suggest categories of opportunities. ROS has been
adopted by two wilderness management agencies, the U.S.
Forest Service and the Bureau of Land Management (Buist
and Hoots 1982; Driver and others 1987). ROS was devel-
oped simultaneously by two groups of researchers: Clark
and Stankey (1979) and Brown, Driver, and associates (P.
Brown and others 1978; P. Brown and others 1979; Driver
and Brown 1978).

ROS recognizes four levels of demands for recreation—
(1) activities, (2) settings, (3) motivations, and (4) ultimate
benefits, and the focus is on level 2 demands-settings.
Brown, Driver and associates take a more empirically ori-
ented approach to ROS, seeking to link settings to the
motivations or psychological outcomes they fulfill. Clark
and Stankey (1979) take a more applied approach. They note
that as knowledge of linkages between recreation settings
and psychological outcomes improves, so does the efficacy of
meeting visitor demands. In the meantime, managers should
emphasize the provision of diversity in recreation settings,
based on the assumption that a corresponding diversity of
experiences will be produced.

ROS also recognizes that wilderness and related recre-
ation settings are defined by three broad categories of
factors: environmental, social and managerial. By describ-
ing ranges of these factors, selected types of recreation
opportunities can be defined. Clark and Stankey (1979) are
most specific in defining these factors and the resulting
recreation opportunity types. They suggest that six basic
factors—access, nonrecreational resource uses, on-site
management, social interaction, acceptability of visitor im-
pacts and acceptable regimentation—be used to define the
opportunity spectrum.
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P. Brown and others (1978) take a more narrative or
descriptive approach to defining recreation opportunity types.
Six opportunity classes are identified; for each recreation
opportunity class, the associated experience provided and
the physical, social and managerial settings are described.
Five specific factors are used to define and distinguish
among recreation opportunity classes: managerial regimen-
tation, interaction among user groups, evidence of human
modification of the environment, size or extent of area of
opportunity and remoteness.

Defining and Managing Wilderness
Recreation

Carrying capacity and ROS provide useful frameworks for
integrating and synthesizing much of the social science
literature on wilderness and related outdoor recreation.
Taken together, they suggest a basic approach to defining
and managing wilderness experiences. First, wilderness
experiences can be defined through indicators and stan-
dards of quality. Indicators and standards of quality can be
formulated for the resource, social and managerial compo-
nents of wilderness recreation opportunities. Second, man-
agement action is needed to sustain standards of quality
over time. If standards of quality are not maintained, wilder-
ness experiences will change in unknown and perhaps
undesirable ways. The next two sections of this paper review
the wilderness and related recreation literature that ad-
dresses indicators and standards of quality of wilderness
experiences and management of wilderness recreation.

Defining Wilderness Recreation:
Indicators and Standards of
Quality

The previous section described the way in which indica-
tors and standards of quality have emerged as a central focus
of contemporary wilderness recreation management frame-
works. But how are indicators and standards of quality
formulated? Moreover, what indicators and standards of
quality have been suggested in the research literature?

Research on crowding in outdoor recreation suggests of an
important approach to formulating indicators and stan-
dards of quality. Crowding can be understood as a normative
process. That is, wilderness visitors often have preferences,
expectations or other standards to judge a situation as
crowded or not. In fact, research demonstrates that such
standards are often more important in crowding judgments
than the number of other groups encountered (Manning
1985; Shelby and Heberlein 1986). If such standards can be
defined and measured, they may be useful in formulating
indicators and standards of quality for wilderness recre-
ation.

This section of the paper describes the application of
normative theory and methods to the formulation of indica-
tors and standards of quality. Characteristics of good indica-
tors and standards of quality are outlined, examples of
indicators and standards of quality are compiled and pre-
sented, and a series of conclusions from this research are
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developed and discussed. Finally, a series of theoretical and
methodological issues are identified regarding application
of the normative approach to indicators and standards of
quality in wilderness and related outdoor recreation.

Norm Theory and Methods

Developed in the disciplines of sociology and social-psy-
chology, normative theory and related empirical methods
have attracted substantial attention as organizing concepts
in wilderness and related outdoor recreation research and
management (Heberlein 1977; Shelby and others 1996;
Shelby and Heberlein 1986; Vaske and others 1986, 1992,
1993). Much of this literature has been organized around the
work of Jackson (1965), who developed a methodology for
measuring norms. Adapting these methods to outdoor recre-
ation, visitors can be asked to evaluate alternative levels of
potential impacts caused by increasing recreation use levels
or changing types of recreation use. For example, visitors
might be asked to rate the acceptability of encountering
increasing numbers of recreation groups while hiking along
trails. Resulting data would measure the personal crowding
norm of each respondent. These data can then be aggregated
to test for social crowding norms, or the degree to which
norms are shared across groups such as first-time versus
experienced hikers.

Social norms can be illustrated graphically, as shown in
figure 2. Using hypothetical data associated with the ex-
ample described above, this graph plots average acceptabil-
ity ratings for encountering increasing numbers of visitor
groups along trails. The line plotted in this illustration is
sometimes called an “encounter” or “contact preference
curve” (when applied to crowding-related variables), or it
might be called an “impact acceptability curve” more gener-
ally, or simply a “norm curve.”

Norm curves like the one in figure 2 have several poten-
tially important features or characteristics. First, all points
along the curve above the neutral line—the point on the
vertical axis where evaluation ratings fall from the accept-
able into the unacceptable range—define the “range of
acceptable conditions.” All of the conditions represented in
this range are judged to meet some level of acceptability by
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Figure 2—Norm curve.
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about half of all respondents. The “optimum condition” is
defined by the highest point on the norm curve. This is the
condition that received the highest rating of acceptability
from the sample as a whole. The “minimum acceptable
condition” is defined as the point at which the norm curve
crosses the neutral line. This is the condition that approxi-
mately half of the sample finds acceptable and half finds
unacceptable. “Norm intensity” or norm “salience”—the
strength of respondents’ feelings about the importance of a
potential indicator of quality—is suggested by the distance
of the norm curve above and below the neutral line. The
greater this distance, the more strongly respondents feel
about the indicator of quality or the condition being mea-
sured. High measures of norm intensity or salience suggest
that a variable may be a good indicator of quality because
respondents feel it is important in defining the quality of the
recreation experience. “Crystallization” of the norm con-
cerns the amount of agreement or consensus about the norm.
It is usually measured by standard deviations or other
measures of variance of the points that describe the norm
curve. The less variance or dispersion of data around those
points, the more consensus there is about social norms.
Norm curves are sometimes constructed with the vertical
axis of the graph representing the percentage of respondents
who report each level of impact as the maximum acceptable.

Norms can also be measured using a shorter, open-ended
question format by asking respondents to report the maxi-
mum level of impact that is acceptable to them. In the
example illustrated in figure 2, respondents could simply be
asked to report the maximum number of groups they would
find acceptable while hiking along trails during a day’s time.
This format is designed to be less burdensome to respon-
dents, but it also yields less information. Alternative ques-
tion formats for measuring norms are addressed more fully
later in this section.

Indicators of Quality

Indicators of quality are receiving increasing attention in
the outdoor recreation literature. Normative theory and
methods as described above have been applied less directly
to indicators of quality than standards of quality. However,
the extent to which visitors agree about the importance of
potential indicators of quality is important and reflects a
substantive normative component. Moreover, norm inten-
sity or salience, as described above, is a measure of the
importance of potential indicators of quality and can be
derived from normative methods. The literature has ad-
dressed two important issues regarding indicators of qual-
ity: 1. criteria defining good indicators of quality and
2. studies designed to identify potential indicators of quality.

Characteristics for Good Indicators of Quality—
Several studies have explored criteria that might be used to
define effective indicators of quality in wilderness and re-
lated areas (Merigliano 1990; National Park Service 1997,
Schomaker 1984; Stankey and others 1985; Whittaker and
Shelby 1992). These criteria can be used to further under-
stand the role of indicators and standards of quality in
outdoor recreation and to help evaluate and select among
potential indicator variables. Criteria for good indicators of
quality include the following:
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. Specific. Indicators should define specific rather than

general conditions. For example, “solitude” would not
be a good indicator of quality because it is too general.
“The number of other groups encountered per day
along trails” would be a better indicator variable.

. Objective. Indicators should be objective rather than

subjective. That is, indicator variables should be mea-
sured in absolute, unequivocal terms. Variables that
are subjective, expressed in relative terms or subject to
interpretation make poor indicators. For example, “the
number of people at one time at Wild Arch” is an
objective indicator because it is an absolute number
that can be readily counted and reported. However,
“the percentage of visitors who feel crowded at Wild
Arch” is a subjective indicator because it is subject to
interpretation by visitors—it depends on the types of
visitors making the judgment, the behavior of other
visitors and other variables.

. Reliable and repeatable. An indicator is reliable and

repeatable when measurement yields similar results
under similar conditions. This criterion is important
because monitoring of indicator variables is often con-
ducted by more than one person.

. Related to visitor use. Indicators should be related to at

least one of the following attributes of visitor use: level
of use, type of use, location of use or behavior of visitors.
A major role of indicators of quality is to help determine
when management action is needed to control the
impacts of visitor use. Thus, there should be a strong
correlation between visitor use and indicators of quality.

. Sensitive. Indicators should be sensitive to visitor use

over a relatively short period of time. As the level of use
changes, an indicator should respond in roughly the
same proportional degree. If an indicator changes only
after impacts are substantial, it will not serve as an
early warning mechanism, allowing managers to react
in a timely manner.

. Manageable. Indicators should be responsive to and

help determine the effectiveness of, management ac-
tions. The underlying rationale of indicators is they
should be maintained within prescribed standards of
quality. This implies that they must be manageable.

. Efficient and effective to measure. Indicators should be

relatively easy and cost-effective to measure. Indica-
tors of quality should be monitored on a regular basis.
Therefore, the more expertise, time, equipment and

staff needed to take such measurements, the less desir-
able a potential indicator of quality may be.

8. Significant. Perhaps the most important characteristic
of indicators is that they help define the quality of the
visitor experience. This is inherent in the very term
“indicator.” It does little good to monitor the condition
of a variable that is unimportant in defining the quality
of the visitor experience.

It may be useful to incorporate these criteria within a
matrix for evaluating potential indicators of quality, as
shown in figure 3. Potential indicator variables can be
arrayed along the horizontal axis of the matrix and rated as
to how well they meet the criteria described above.

Potential Indicators of Quality—Research has also
focused on identifying potential indicators of quality for a
variety of recreation settings and activities, including wilder-
ness areas. This research has been aimed at determining
variables important to visitors in defining the quality of the
recreation experience. In a broad sense, much of the research
literature on outdoor recreation has some application to this
issue. For example, preferences of visitors for site attributes,
crowding and encounters with other visitors, motivations for
recreation and conflict with other types of users all suggest
potential indicators of quality. However, beyond these broad
categories of research, several studies have addressed indica-
tors of quality more directly. Potential indicators of quality
identified in these studies are compiled in table 2.

These studies have addressed a variety of recreation areas
and activities and utilized several study methods, including
open- and closed-ended questions and surveys of visitors,
interest groups, managers and scientists. However, at least
five general conclusions might be derived from these study
findings. First, it is apparent that potential indicators of
quality can be wide ranging. It may be useful to employ a
three-fold framework of outdoor recreation—environmen-
tal, social and managerial factors—when thinking about
potential indicators of quality. All of the indicator variables
in table 2 can be classified into environmental, social or
managerial components.

Second, study findings suggest that many potential indi-
cators of quality are rated at least somewhat important in
defining the quality of the recreation experience. This is
generally consistent with the “multiple satisfaction” or be-
havioral approach to outdoor recreation (Haas and others
1980; Hendee 1974; Driver and Toucher 1970).

Potential Indicators of Quality

Criteria for Good Indicators of Quality
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Figure 3—Evaluation matrix for selecting indicators of quality.
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Table 2—Potential indicators of quality.

Study/area/respondents Potential indicator of quality
Mergliano 1990 - Number of campsites above an acceptable impact index
Wilderness - Percent of visitors who report seeing wildlife
Wilderness managers - Range condition and trend

and scientists - Air visibility—extinction coefficient or visual range

- Litter quantity—number of pieces of litter per campsite or per trail mile; number of
pounds of garbage packed out each season

- Number of manager-created structures

- Number of signs per trail mile

- Trail condition—length of multiple trails or number of trail miles with unacceptable
problems to visitors (e.g., depth exceeding 8 inches, year-round muddiness)

- Length of trail in areas managed as trailless

- Fecal coliform/fecal streptococci ratio (drinking water quality)

- Number of occupied campsites within sight or sound of each other or visitor report of
number of groups camped within sight or sound

- Number of violations of no-trace regulations

- Percent of groups carrying a stove (not using a campfire)

- Number of occurrences of unburied human feces

- Number of occurrences of motorized noise per day

- Percent of season wilderness rangers are out patrolling the area

- Number of regulations that limit visitor use or restrict travel

- Number of regulatory signs posted beyond trailhead

Shindler and Shelby 1992 - Amount of bare ground
Wilderness campsites - Size and appearance of fire rings
Members of five interest - Distance from trail

groups - Screening from other sites

- Out of sight/sound of other sites

- Evidence of litter

- View of scenery

- Available firewood

- Sheltered from weather

- Dry and well drained

- Water for aesthetic reasons

- Flat place for sleeping- Close to good fishing
- Logs and Rocks for seating

- Close to drinking/cooking water

Whittaker 1992 - Litter
Five Alaska rivers - Signs of use
Floaters, motorboats - Campsite competition

- Fishing competition
- Launch congestion
- River encounters

- Camp encounters

- Powerboat use

- Airboat use

- Rafting/canoeing use
- Airplane landings

- Helicopter landings
- ORV use

- Hazard signs

- Interpretive signs

- Public use cabins

- Private cabins

- Concessions

- Long-term camps

Roggenbuck and others 1993 - Amount of litter | see
Four wilderness areas - Number of trees around campsite that have been damaged by people
Visitors - Amount of noise associated with human activities within the wilderness

- Amount of man-made noise originating from outside the wilderness
- Number of wild animals | see
- Amount of vegetation loss and bare ground around a campsite
(con.)
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Table 2—Con.

Study/arealrespondents

Potential indicator of quality

Shafer and Hammitt 1994
Cohutta Wilderness, GA
Visitors

Manning and others 1995b;
1995c; 1996b; Manning and
Lime 1996

Arches National Park, UT
Visitors

Jacobi and others 1996
Acadia National Park, ME
Carriage road visitors

- Number of horse groups that camp within sight or sound of my campsite
- Number of hiker groups that camp within sight or sound of my campsite
- Number of horse groups that travel past my campsite while | am there

- Number of campfire rings that people have made

- Number of hiker groups that walk past my campsite

- Number of large groups that | see along the trails

- Number of horse groups | see along the trails in a day

- Percent of time other people are in sight when I'm on the trail

- Visibility of lights originating from outside the wilderness

- Total number of people | see hiking along the trail

- Number of groups of hikers | see along the trail

- Amount of time | spend traveling on old roads in the wilderness

- Number of miles of gravel road | travel to get to the wilderness

- The total amount of time that your party has in an area without seeing or hearing anyone else
- The amount of restriction management places on where you may travel in the area
- The number of permanent structures placed by management in the wilderness

- Seeing an unusual type of plant

- The amount of restriction management places on where you may camp in an area

- The level of difficulty required to obtain an overnight permit

- The number of vehicles you see at the trailhead

- The number of fire rings found in a campsite

- The number of days in a row you are able to stay in the wilderness on a given trip

- The number of signs designating locations in the wilderness

- The number of groups you pass during the day while traveling

- Having signs placed by wilderness managers which state regulations about wilderness
- The amount of wilderness which does not have trails in it

- The distance of campfires from trailheads

- The number of rangers you see in the area

- The amount of ranger contact in the backcountry to check your permit and/or explain

regulations about use

- The amount of litter found in campsites

- The amount of litter seen along the trail

- The number of trees or other vegetation damaged by previous users

- The amount of noise heard in the area which comes from outside the wilderness
- The amount of fully mature forest in the wilderness area

- Observing a natural ecosystem at work

- The amount of solitude your group experiences

- The amount of noise heard in the area which comes from other wilderness visitors
- The number of different species of wildlife you see

- The number of areas in the wilderness that are very remote

- The distance between your campsite and the campsite of others

- Seeing specific types of wildlife

- The amount of light visible at night which comes from outside the wilderness

- The level of trail maintenance

- The number of groups that pass within sight of your camp

- An area in the wilderness which is left completely primitive (no trails, bridges)
- Having a portion of the wilderness where camping location is unconfined

- Having trail markers placed by management (blazes, cairns, posts)

- Orientation, information, and interpretive services

- Number and type of visitor facilities
- Number of people encountered

- Visitor behavior and activities

- Resource impacts

- Park management activities

- Quality and condition of natural features

- Number of visitors encountered

- Type of visitors encountered (hikers or bikers)
- Behavior of visitors (speed of bikers, keeping to the right, obstructing the roads, traveling off

the roads)
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Third, most of the studies on indicators of quality have
found some variables more important than others. For
example, litter and other signs of use impacts appear to be
universally important. Management-related impacts (such
as signs, presence of rangers) appear to be less important.
Encounters with other visitors are important, but how these
encounters are manifested may be even more important. For
example, type of visitor encountered (for example, hikers
encountering bikers or stock users, floaters encountering
motorboaters) often is very important to the quality of the
recreation experience. This is consistent with the recreation
literature on crowding and conflict. Behavior of other visi-
tors and associated noise are also important, as are “compe-
tition-related” impacts, such as having to share a campsite.

Fourth, visitors to wilderness or wilderness-related areas
may be generally more sensitive to a variety of potential
indicators of quality than visitors to more highly used and
developed areas. However, research may have simply not
yet identified and studied the indicators of quality that are
most important to visitors in more highly used areas.

Fifth, for wilderness campsites, social indicators of quality
may be generally more important than ecological indicators.
For example, scenic views and screening from other camp-
sites may be more important than amount of bare ground
and size of fire rings. This is generally consistent with other
research that suggests the importance of camping out of
sight and sound of other groups and a general lack of
perceptiveness on the part of many visitors abut the ecologi-
cal impacts of recreation.

Standards of Quality

Standards of quality have received substantial attention
in the outdoor recreation literature. As with the literature on
indicators of quality, two important issues have been ad-
dressed: (1) characteristics of good standards of quality, and
(2) studies designed to identify standards of quality.

Characteristics of Good Standards of Quality—Sev-
eral studies have explored characteristics that might define
good standards of quality (Brunson and others 1992; Na-
tional Park Service 1997; Schomaker 1984; Whittaker and
Shelby 1992). To the extent possible, good standards of
quality should incorporate the following characteristics:

1. Quantitative. Standards should be expressed in a quan-
titative manner. Since indicators of quality are specific
and measurable variables, standards of quality can
and should be expressed in an unequivocal way. For
example, if an indicator is “the number of encounters
with other groups per day on the river,” the standard
might be “an average of no more than three encounters
with other groups per day on the river.” In contrast,
“low numbers of encounters with other groups per day
on the river” would be a poor standard of quality
because it does not specify the minimum acceptable
condition in unambiguous terms.

2. Time- or space-bounded. Incorporating a time- or space-
bounded element into a standard of quality expresses
both how much of an impact is acceptable and how often
or where such impacts can occur. It is often desirable for
standards to have a time period associated with them.
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This is especially relevant for crowding-related issues.
For instance, in the above example, the standard of
quality for encounters with other groups on the river
was expressed in terms of “per day.” Other time-bounded
qualifiers might include “per night,” “per trip,” “per
hour” or “at one time,” depending on the circumstances.

. Expressed as a probability. In many cases, it will be

advantageous to include in the standard of quality a
tolerance for some percentage of the time that a par-
ticular condition will be unavoidably unacceptable; in
other words, the standard would include a probability
that conditions will be at standard or better. For ex-
ample, a standard might specify, “no more than three
encounters with other groups per day along trails for
80% of days in the summer use season.” The 80%
probability of conditions being at or above standard
allows for random or unusual events that might pre-
vent management from attaining these conditions 20%
of the time. This incorporates the complexity and ran-
domness inherent in visitor use patterns. In the ex-
ample of encounters along a trail, several hiking par-
ties might depart from a trailhead at closely spaced
intervals on a given day. These groups are likely to
encounter each other on the trail several times during
the day. On another day, the same number of groups
might depart from the trailhead at widely spaced
intervals and thereby rarely encounter each other.
Similarly, it might be wise to incorporate a tolerance in
standards for peak use days, holiday weekends or other
days of exceptionally high visitation. A standard might
be set at “50 people at one time at Wild Arch for 90% of
the days of the year.” The amount of tolerance needed
depends on the unpredictability of each individual
situation and the degree to which management can
consistently control conditions.

. Impact-oriented. Standards of quality should focus

directly on the impacts that affect the quality of the
visitor experience, not the management action used to
keep impacts from violating the standards. For ex-
ample, an appropriate standard might be, “no more
than 10 encounters with other groups on the river per
day.” This could be a good standard because it focuses
directly on the impact that affects the quality of the
visitor experience—the number of other groups en-
countered. Alternatively, “a maximum of 20 groups per
day floating the river” would not be as good a standard
of quality because it does not focus as directly on the
impact of concern—visitors experience encounters with
other groups more directly than they experience total
use levels. Basing standards of quality on management
techniques rather than on impacts can also limit the
potential range of useful management practices. For
example, limiting the number of boats to 20 per day
might be used to ensure 10 or fewer encounters per day,
but other actions, such as more tightly scheduling
launch times, could also ensure an appropriate encoun-
ter rate and could be less restrictive on the level of
visitation to the river.

. Realistic. Standards should generally reflect condi-

tions that are realistically attainable. Standards that
limit impacts to extremely low levels may set up unre-
alistic expectations in the minds of visitors, may be
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politically infeasible and may unfairly restrict visitor
use to very low levels.

Potential Standards of Quality—A growing number of
studies have been conducted to help define standards of
quality. Most of these have adopted the normative methods
described earlier in this section. Findings from these studies
are compiled in table 3. These studies have addressed a
variety of recreation settings and potential indicators of
quality. They have also used alternative question formats
and wording, different response scales and other method-
ological variations. However, at least eight general conclu-
sions can be derived from this growing body of literature.

First, normative standards can be measured for a variety
of potential indicators of quality. While many studies have
addressed encounter and other crowding-related variables,
other studies have measured norms for widely ranging
variables. Norms have been measured for a variety of eco-
logical and social variables representing two of the three
components of the basic three-fold framework of outdoor
recreation.

Second, most respondents are able to report or specify
norms for most variables included in most studies. This
issue is sometimes referred to as “norm prevalence” (Kim
and Shelby 1998). For example, 87% of canoeists in the
Boundary Waters Canoe Area Wilderness reported a norm
for the maximum acceptable number of other groups seen
each day at the lake or river where they spent the most time
(Lewis and others 1996a). There are some exceptions to this
generalization. For example, a study of floaters on the New
River in West Virginia, found that between 29% and 66% of
respondents reported a norm for several indicator variables
under three alternative types of recreation opportunities
(Roggenbuck and others 1991). Other visitors chose one of
two other response options, indicating that the potential
indicator of quality did not matter to them, or that it did
matter, but they couldn’t specify a maximum amount of
impact acceptable. Why visitors may not be able to report
norms is discussed below.

Third, visitors tend to report norms more often in wilder-
ness or backcountry situations than in frontcountry or more
developed areas. Moreover, such wilderness-related norms
tend to be more highly crystallized. For example, standard
deviations of encounter norms for floaters on three Western
rivers were found to increase as the recreation opportunity
described moved from “wilderness” to “semi-wilderness” to
“undeveloped recreation” (Shelby 1981). Moreover, the per-
centage of floaters on the New River who reported a series of
encounter-related norms decreased across a similar spectrum
of recreation opportunities (Roggenbuck and others 1991).

Fourth, norms tend to be lower (or less tolerant) in wilder-
ness or backcountry areas than in frontcountry or more
developed areas. This finding is reflected in many studies
included in table 3.

Fifth, there is some consistency in norms within similar
types of recreation areas or opportunities. For instance, a
study of visitor norms for a variety of potential indicators of
quality found broad agreement across all four wilderness
areas addressed (Roggenbuck and others 1993). Moreover, a
number of studies suggest that norms for encountering
other groups during a wilderness experience are quite low
(about three to five per day) and that most wilderness
visitors prefer to camp out of sight and sound of other groups.
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Sixth, norms generally fall into one of three categories or
types: no-tolerance, single-tolerance and multiple-tolerance.
For example, a study of boaters on the Deschutes River in
Oregon, measured norms for a number of potential indica-
tors of quality and found all three types of norms, as shown
in figure 4 (Whittaker and Shelby 1988). The norm curve for
human waste represents a no-tolerance norm: The majority
of respondents report that it is never acceptable to see signs
of human waste along the river. Other indicators of quality
for which no-tolerance norms were reported included se-
lected types of discourteous behavior and jetboat encounters
for non-jetboaters. No-tolerance norms tend to be character-
ized by a mode at zero impact, high intensity and high
crystallization.

The norm curve for time in sight of others represents a
single-tolerance norm: The vast majority of respondents
were willing to tolerate some time in sight of others, but they
were unwilling to accept such impact beyond a certain level
(two hours out of four in sight of others). Other indicators of
quality for which single-tolerance norms were reported
included jetboat encounters for jetboaters, launch waiting
times, fishing disturbances, fishing competition, camp shar-
ing and camp competition. Single-tolerance norms tend to be
characterized by a mode at some level of impact greater than
zero and a sharp decline in the percentage of respondents
reporting tolerances for impacts greater than the modal
value.

The norm curve for fire-ring impacts represents a mul-
tiple-tolerance norm: Multiple “peaks” along the norm curve
indicate that there are at least two groups of respondents
with distinctly different normative standards for this indica-
tor of quality.

Seventh, encounter-related norms often vary with visitor
characteristics, characteristics of those encountered, and
situational variables. For example, a variety of norms have
been found to be related to selected visitor characteristics,
including organizational affiliation—activity groups versus
environmental organizations— (Shelby and Shindler 1992),
level of involvement with wilderness recreation (Young and
others 1991), country of origin (Vaske and others 1995, 1996)
and ethnicity (Heywood 1993a, Heywood and Engelke 1995).
Research on effects of the characteristics of those encoun-
tered has focused primarily on type of activity. Encounter-
related norms have been found to vary, depending on whether
those encountered are fishers, canoers or tubers (Vaske and
others 1986); boaters or bank fishers (Martinson and Shelby
1992); or hikers or bikers (Manning and others 1997). Fi-
nally, norms have been found to vary in relation to a number
of situational or locational variables, including along the
river versus campsites (Shelby 1981), type of recreation area
(Shelby 1981, Vaske and others 1986), use level (Hall and
Shelby 1996, Lewis and others 1996b, Shelby and others
1988b) and periphery versus interior locations (Martin and
others 1989).

Eighth, the normative standards of visitors can vary from
those of managers. For example, a study of norms for
wilderness campsite impacts found that visitors reported
more restrictive norms for the presence of fire rings and tree
damage than managers did (Martin and others 1989).
However, managers reported more restrictive norms for
bare ground impacts.
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Table 3—Normative standards of quality.

Normative standard

Study/areal/respondents Indicator of quality Mean Median
Stankey 1973 Encounters with paddling canoeists 35
Boundary Waters Encounters with motor canoeists 0.0
Canoe Area, MN, Visitors Encounters with motorboats 00
Three wilderness areas, Encounters with backpacking parties 25
Visitors Encounters with horse parties 18
Stankey 1980a, Encounters with backpacking parties 4.0
Desolation Wilderness, CA, Encounters with large parties 26
Visitors Parties camped within sight or sound 24
Spanish Peaks Wilderness, Encounters with backpacking parties 45
MT, Visitors Encounters with horse parties 35

Encounters with large parties 18
Parties camped within sight or sound 19
Shelby 1981, Colorado River, Encounters per day .9/2.4/402
Grand Canyon National Park, Hours in sight of others each day 51.7/1.5
AZ, Boaters Number of stops out of 10 with encounters .712.0/3.8
Chances of meeting 10-30 people at popular place on the river 9%/23%/41%
Number of nights out of 10 camped near others 0/1.33.0
Rogue River, OR, Boaters Encounters per day 15/2.9/4.4
Hours in sight of others each day .5/1.0/1.9
Number of nights out of 5 camped near others .6/1.6/2.3
01.12.1
lllinois River, OR, Boaters Encounters per day 7/2.0/2.7
Hours in sight of others each day 41.9/1.6
Number of stops out of 5 with encounters 2/1.3/1.8
Number of nights out of 3 camped near others 0/.21.7
Heberlein and others 1986 Number of boats moored at Anderson Bay 11.0
Apostle islands National Number of boats moored at Quarry Bay 11.0
Lakeshore, WI, Boaters
Vaske and others 1986 Encounters with fishers 72
Brule River, WI, Floaters Encounters with canoers 57
Encounters with tubers 23
Shelby and others 1988a Encounters per day on river 57
Rogue River, OR, Boaters Number of nights out of 5 camped near others 14
Shelby and others 1988b Maximum size of fire rings
Mt. Jefferson Wilderness, OR, -Hunts Lake 20 inches
Campers -Russell Lake 34 inches
Maximum area of bare ground
-Hunts lake 750 sq. ft
-Bays Lake 750 sq. ft
-Scout lake 1450 sq. ft
Whittaker and Shelby 1988 Hours in sight out of four 1.8-2.2°
Deschutes River, OR, Boaters Incidents of discourteous behavior per day 0.1-0.2
Number of stops out of 4 where human waste is seen 0.1-0.3
Jetboats encountered per day 0.3-1.3
Boats per hour passing anglers 4.0-4.7
Fishing holes passed up out of 4 due to competition 1317
Minutes waiting to launch 10.3-14.9
Nights out of 4 camped with other groups 1.4-19
Nights out of 4 camped near other groups 0.4-0.9
Camps passed up out of 4 due to competition 1112
Camps out of 4 with fire rings present 0511
Patterson and Hammitt 1990, Encounters at trailhead 3.9 3.0
Great Smoky Mountains National Encounters on trail 55 4.0
Park, NC/TN, Backpackers Encounters at campsite 2.7 2.0
Roggenbuck and others 1991 Number of boats seen
New River, WV, Floaters -Wilderness whitewater 10.1
-Scenic whitewater 204
-Social recreation 334
Percent of time in sight of other boats
-Wilderness white water 183
-Scenic whitewater 323
-Social recreation 481
(con.)
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Table 3—Con.

Study/arealrespondents

Indicator of quality

Normative standard

Mean

Median

Young and others 1991,
Chutta Wilderness, GA,
Visitors

Martinson and Shelby 1992
3 rivers, Salmon fishers

Shelby and others 1992b

Colorado River, Grand Canyon

National Park, AZ,
Guides and trip leaders
Williams and others 1992,
wilderness areas, Visitors

Roggenbuck and others 1993,

4 wilderness areas, Visitors

Number of rapids having to wait

-Wilderness whitewater

-Scenic whitewater

-Social recreation
Number of people hiking on trail in a day
Number of large groups hiking on trail in a day
Number of hiker groups camped in sight or sound of campsite
Number of hiker groups walking past campsite in a day
Number of horse groups seen on trail in a day
Number of horse groups camped in sight or sound of campsite
Percent of time other people are in sight while on trail
Number of groups of hikers seen on trail in a day
Number of horse groups that travel past my campsite
Encounters with bank fishers
Preferred

-Klamath

-Waimakariri

-Lower Rakaia

-Upper Rakaia
Tolerable

-Klamath

-Waimakariri

-Lower Rakaia

-Upper Rakaia
Minimum stream flow
Maximum stream flow

Encounters with hiking groups along trail

Encounters with horse groups along trail

Encounters with large groups along trail

Hiker groups camped within sight or sound

Horse groups camped within sight or sound

Hiker groups passing by camp

Horse groups passing by camp

Number of pieces of litter | can see from my campsite

Percent of trees around a campsite that have been damaged
by people

Number of horse groups that camp within sight or sound of
my campsite

Number of hiker groups that camp within sight or sound of
my campsite

Number of large groups (more than 6 people) that | see
along the trail

Percent of vegetation loss and bare ground around the
campsite

12
24
40

115

24

10,000 cfs
45,000—50,000 cfs

8.7-11.6°¢
5.1-6.
58-7.1
3.8-6.9
3.1-38
55-7.9
54-74

34
22
37

17
139
39
12

36
35
<1.0
126
6.9
95
38

0-2°¢

0-5

1-2

3-5

10-20

Ewert and Hood 1995, Ewert 1998,
San Gorgonio Wilderness, CA,;

Encounters per day
-For urban-proximate wilderness 9.0
John Muir Wilderness, CA, Visitors -For urban-distant wilderness 17
Hammitt and Rutlin 1995, Ellicott Rock  Encounters at trailhead
Wilderness, SC/NC/GA, Visitors -Ideal 38
-Maximum 8.7
Encounters on trail
-Ideal 32
-Maximum 6.6
Encounters at destination site
Ideal 10
-Maximum 25
Encounters at all three sites combined
-Ideal 27

-Maximum 59
(con.)
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Table 3—Con.

Normative standard

Study/arealrespondents Indicator of quality Mean Median
Shelby and Whittaker 1995, Maximum stream flow
Dolores River, CO, Boaters -Large rafts =900 cfs
-Small rafts =750 cfs
-Canoes =300 cfs
-Kayaks =900 cfs
Shindler and Shelby 1995, Encounters with float parties
Rogue River, OR, Boaters -1977 5.7
-1991 74
Encounters with jetboats
-1977 15
-1991 15
Hours in sight of other parties
-1977 13
-1991 14
Acceptable number of stops out of five to meet another group
-1977 188
-1991 188
Acceptable number of nights out of five to camp within sight
or sound of another party
-1977 14
-1991 12
Watson 1995, Boundary Waters Encounters with paddling groups 5.8-8.54
Canoe Area, MN, Canoers Number of nearby campers 2557
Hall and Shelby 1996, Eagle Cap Encounters with other groups 5.6 4.0
Wilderness, OR, Visitors
Hall and others 1996, Clackamas Encounters with other boaters 7.5/10.4¢ 6/8
River, OR, Floaters Percent of time in sight of other boaters 49.4/46.4 50/50
Number of minutes waiting at launch 16.1/18.1 15/15
Lewis and others 1996b, Encounter with canoe parties on periphery lakes and rivers 51 31
Boundary Waters Canoe Area, MN, Encounters with canoe parties on interior lakes and rivers 38 25
Canoeists Encounters with canoe parties on all lakes and rivers 42 26
Manning and others 19953, b, PAOT at Delicate Arch 28
Manning and Lime 1996, PAOT at North Window 20
Manning and others 1996b, c,
Arches National park, UT, Visitors
Vaske and others 1995, 1996, Columbia  PAOT at attraction site for snowcoach riders
Ice Field, Jasper National Park, -Canadian 96.2
Canada, Snowcoach riders and hikers -Anglo-American 1005
-Japanese 1146
-German 104.4
-British 845
PAQT at attraction site for hikers
-Canadian 473
-Anglo-American 55.6
-German 421
-British 413
Manning and others 1997, Persons per viewscapef
Acadia National Park, ME, Visual approach
Carriage road users Long form
-Hikers only 17
-Bikers only 12
-Even distribution of hikers and bikers 14
Short form
-Acceptability u
-Tolerance 2
-Acceptability for “others” 15
-Management actions 18
Numerical approach
-Hikers only 16
-Bikers only 13
-Even distribution of hikers and bikers 18 (con.)
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Table 3—Con.

Normative standard

Study/arealrespondents Indicator of quality Mean Median
Tarrant and others 1997, Maximum encounters tolerable
Nantehala River, NC, Floaters Rafters
With rafts
-On the river 284
-At put-in 123
-At rapids 9.3
With kayaks/canoes
-On the river 184
-At put-in 9.2
-At rapids 6.8
Kayakers/Canoers
With rafts
-On the river 374
-At put-in 141
-At rapids 103
With kayaks/canoes
-On the river 39.9
-At put-in 155
-At rapids 121
Kim and Shelby 1998, Quiet time in evening
2 national park campgrounds in Baemasagol Campground 10-11 10:00
Korea, Campers Second Campground 11-12 12:00
Incidences of inconsiderate behavior
Baemasagol Campground 0.69 0
Second Campground 1.76 2
Number of campers
Baemasagol Campground 71.6 60
Second Campground 158.1 150
Number of tents
Baemasagol Campground 28.9 23
Second Campground 55.1 50
Distance between tents (meters)
Baemasagol Campground 2.59 2
Second Campground 2.15 1
Number of sightings of litter
Baemasagol Campground 1.44 0
Second Campground 215 15
Waiting time for restroom (minutes)
Baemasagol Campground 254 175
Second Campground 2.95 2
Waiting time for water supply (minutes)
Baemasagol Campground 3.14 25
Second Campground 3.67 3

aFor wilderness, semi-wilderness, and undeveloped recreation.
PRange over three river segments.

°Range over four wilderness areas.

dRange over visitors using four entry points.

°Range over two question formats.

‘Number of visitors per 100-meter trail segment.

Theoretical and Methodological Issues

The literature on normative standards in wilderness and
outdoor recreation has given rise to a number of theoretical
and methodological issues. First, attention has focused on
the theoretical foundation of norms and their application to
outdoor recreation (Heywood 1993a,b, 1996a,b; McDonald
1996; Noe 1992; Roggenbuck and others 1991; Shelby and
Vaske 1991; Shelby and others 1996). As noted in the
beginning of this section, the concept of norms originated in
the fields of sociology and social psychology. In this context,
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norms traditionally address behaviors that are based on a
sense of obligation and have social sanctions associated with
them to help ensure broad compliance (Biddle 1986; Blake
and Davis 1964; Cancian 1975; Homans 1950; Rossi and
Berk 1985). However, as applied in the field of outdoor
recreation, norms have been defined more broadly as “stan-
dards that individuals use for evaluating behavior, activi-
ties, environments, or management proposals as good or
bad, better or worse” (Shelby and others 1996). In this
context, recreation-related norms address conditions that
are the result of behavior and measure the degree to which
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Figure 4—Three types of social norms (from Whittaker and Shelby
1988).

selected conditions “ought” to exist. While this may repre-
sent an expansion or extension of the traditional concept of
norms, the studies in this section suggest that normative
theory and methods can be useful in formulating indicators
and standards of quality in wilderness and outdoor recre-
ation. To avoid confusion and uncertainty in terminology, it
may be wise to refer to the types of data described in this
section as “personal evaluative standards” and “social evalu-
ative standards,” rather than personal and social norms.
However, the term norms has become widely used in the
wilderness and outdoor recreation literature.

Second, several studies have focused attention on the
issue of norm salience. Early in this section, salience was
defined as the importance of potential indicators of quality
in determining the quality of the recreation experience. The
issue of salience may help explain why some respondents do
not report personal norms (Shelby and others 1996). When
relatively large percentages of respondents do not report
norms, it may be that the indicator of quality or impact
under study is not important in determining the quality of
the recreation experience. Several studies suggest the role of
salience in recreation-related norms. As noted earlier, rela-
tively low numbers of floaters on the New River reported
norms for encounter-related indicators of quality when com-
pared to other river recreation studies (Roggenbuck and
others 1991). However, the New River is a relatively high-
use area and encounter-related indicators of quality may be
less important or salient in this context. This reasoning is
supported by other studies, described earlier, which found
that higher percentages of respondents reported norms for
wilderness or backcountry areas than for frontcountry ar-
eas. Many of the indicators of quality addressed in these
studies are encounter-related and may simply be less impor-
tant or salient in frontcountry than in wilderness.

A closely related issue concerns how indicators of quality
or impacts are perceived and manifested by recreation
visitors. Measurement of recreation-related norms should
focus as directly as possible on impacts that are relevant to
visitors. In this way, visitors are more likely to be able to
report norms, norms are likely to be more highly crystal-
lized, and management will be focused more directly on
issues of concern to visitors. Data from several studies
support the importance of this issue. For example, in the
New River study, a higher percentage of respondents re-
ported a norm for waiting time to run rapids (while other
boats took their turn) than for number of other boats seen
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(Roggenbuck and others 1991). Similarly, visitors to the
Clackamas River in Oregon, another relatively high-use
area, reported norms more often for percentage of time in
sight of other boats than for number of other boats seen (Hall
and others 1996). In relatively high-use areas, use levels
may be perceived or manifested differently than in relatively
low-use areas. Moreover, it may simply not be feasible to
estimate or evaluate large numbers of encounters with other
groups in high-use areas. Several studies have explored
alternative expressions of use-related indicators of quality,
including physical proximity of fishers along streams
(Martinson and Shelby 1992), the number of people at one
time (PAOT) at destination or attraction sites (Manning and
others 1995a,b,c; Manning and Lime 1996, Manning and
others 1996b,c; Manning and others 1997; Vaske and others
1996), persons per viewscape along trails (Manning and
others 1997) and waiting times for essential services (Kim
and Shelby 1998).

Third, visual approaches to measuring standards of qual-
ity have been explored in a number of studies (Heywood
1993a; Hof and others 1994; Manning and others 1995a,b,c;
Manning and Lime 1996; Manning and others 1996b,c;
Manning 1997, Manning and others 1998; Martin and oth-
ers 1989; Shelby and Harris 1985; Shelby and others 1992a).
These have included artistic renderings and photographs.
For example, a series of 16 computer-enhanced photographs
showing a range of visitors at an attraction site was used in
a study of crowding-related norms at Arches National Park,
Utah (Manning and others 1996c¢). Respondents rated the
acceptability of each photograph and a norm for the maxi-
mum PAOT was determined. In certain situations, visual
approaches may portray alternative levels of impact more
realistically than written descriptions. The study at Arches
also included a more traditional written measure of norms
for the maximum acceptable PAOT. This norm was substan-
tially lower than the one derived from the visual approach.
It may be that the written approach to norm measurement
draws conscious attention to each person or group encoun-
tered, whereas in the visual approach, some persons or
groups who are perceived as similar to the respondent in
terms of activity, behavior and appearance are processed
less consciously and do not contribute as heavily to perceived
crowding. The potential importance of perceptions of “alike-
ness” in crowding has been emphasized in the recreation
literature (Adelman and others 1982; Cheek and Burch
1976; Lee 1972). In this respect, visual approaches may
result in more realistic or “valid” measures of crowding-
related norms in certain situations than written or narrative
approaches.

Fourth, studies of recreation norms have used a variety of
evaluative dimensions. When respondents are asked to
evaluate impacts of a range of conditions for potential
indicators of quality, the response scale may include termi-
nology specifying “preference,” “favorableness,” “pleasant-
ness,” “acceptability,” “tolerance” or some other concept.
These alternative evaluative dimensions may have substan-
tially different meanings to respondents and may result in
dramatically different norms. Study findings support this
assumption. Several studies have included measures of both
preferred (or “ideal”) conditions and acceptable (or “maxi-
mum” or “tolerable”) conditions (Hammitt and Rutlin 1995;
Watson 1995; Young and others 1991). In all cases, preferred
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conditions for encounter-related variables are substantially
lower—Iless than half—than acceptable conditions. The lit-
erature on norm theory has suggested that norm measure-
ment questions adopt more explicitly normative concepts
and terminology (Heywood 1996a). This might include the
condition that managers “should” maintain and respon-
dents’ beliefs about what “other visitors” feel is acceptable.
An initial test of these concepts found that they yielded
significantly higher encounter-related norms than accept-
ability to respondents (Manning and others 1997, 1999).
None of these evaluative dimensions may be more “valid”
than any others, but researchers and managers should be
conscious of this issue and exercise appropriate care and
caution in interpreting and applying study findings. For
example, standards of quality based on preference-related
norms may result in very high-quality recreation experi-
ences, but may restrict access to a relatively low number of
visitors. In contrast, standards of quality based on accept-
ability or tolerance may result in recreation experiences of
only marginal quality, but allow access to a larger number of
visitors. Studies that employ multiple evaluative dimen-
sions may result in findings that enrich the information base
on which standards of quality might be formulated.

Fifth, studies of recreation norms have also used alterna-
tive question-and-response formats. Early in this section, it
was noted that norms are sometimes measured using a
repetitive-item (or “long”) format, in which respondents are
asked to evaluate a range of alternative conditions. An open-
ended (or “short”) version of this question format has also
been employed, in which respondents are asked to specify
the maximum acceptable level of impact. Only one study has
used both question formats, and this found that the short-
question format yielded a lower encounter-related norm
(Manning and others 1997, 1999). Several studies have
explored the range of response options that might be in-
cluded in norm measurement questions (Hall and Shelby
1996; Hall and others 1996; Roggenbuck and others 1991).
In particular, these studies addressed the issue of whether
respondents should be presented with an option which
indicates that the indicator of quality is important to them,
but that they cannot specify a maximum number that is
acceptable. The principal argument in favor of this option
suggests that respondents should not be “forced” into report-
ing a norm in which they have little confidence. The princi-
pal argument against this option is that it may simply
present some respondents with a convenient way to avoid a
potentially difficult question. The only empirical tests di-
rected at this issue found that respondents who chose this
option were more like respondents who reported a norm
(with respect to reactions to impacts and attitudes toward
management) than those who reported that the indicator of
quality was not important to them (Hall and Shelby 1996).
Moreover, use of this response option did not affect the value
of the norm derived, although it did affect the variance or
crystallization of the norm (Hall and others 1996). Thus, use
of this response option may not be an important consideration.

Sixth, crystallization of norms is an important research
and management issue. As noted earlier in this section,
crystallization refers to the level of agreement or consensus
about recreation norms. The more agreement about norms,
the more confidence managers might have in using such
data to formulate standards of quality. Most norm-related
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studies have reported some measure of crystallization. Stan-
dard deviations of mean and median values of norms are
used most frequently, but coefficients of variation and semi-
interquartile ranges have also been recommended to allow
comparisons across variables and reduce the effects of ex-
treme values (Hall and Shelby 1996; Roggenbuck and others
1991). However, there are no statistical guidelines or rules
of thumb to indicate what constitutes high or low levels of
agreement or consensus, and there is disagreement in the
literature concerning how recreation-related norms should
be interpreted. Ultimately, some degree of judgment must
be rendered by managers. If there appears to be moderate to
high levels of agreement over norms, managers can incorpo-
rate study findings into their decisions with relative confi-
dence. If there does not appear to be much agreement over
norms, managers might focus on resolving conflicts among
visitors, consider zoning areas for alternative recreation ex-
periences or formulate norms based on other considerations.

Seventh, as research on norms has matured, attention has
focused on the issue of norm congruence, sometimes called
“norm-impact compatibility” (Shelby and Vaske 1991). This
issue concerns the extent to which respondents evaluate
relevant aspects of the recreation experience in keeping with
their normative standards. If recreation norms are to be
used in formulating standards of quality, research on norm
congruence is important to test the internal consistency or
“validity” of such norms. A number of studies have ad-
dressed this issue across a variety of activities, indicator
variables and areas (Hammitt and Patterson 1991; Hammitt
and Rutlin 1995; Lewis and others 1996b; Manning and
others 1996c¢,d; Patterson and Hammitt 1990; Ruddell and
Gramann 1994; Vaske and others 1986, 1996; Williams and
others 1991). Nearly all have found support for the concept
of norm congruence; that is, when conditions violate visitor
norms, respondents tend to judge such conditions as less
acceptable or more crowded and adopt behaviors to avoid
them. Only one study has not supported norm congruence
(Patterson and Hammitt 1990). However, this study was
conducted in a relatively high-use area, where encounter
norms may not have been salient or highly crystallized.

Eighth, a variety of statistics are available for measuring,
analyzing and interpreting norms (Shelby and Heberlein
1986; Shelby and others 1996; Vaske and others 1986;
Whittaker and Shelby 1988). Each has advantages and
disadvantages, and these should be considered when select-
ing appropriate statistical approaches. Norms are generally
reported and described in terms of medians and means.
Median values have intuitive appeal because they represent
the level of impact that half of respondents find acceptable.
Mean values are more intuitively straightforward and are
easier to calculate, but they are easily skewed by outlying or
extreme values and may be misleading in the case of mul-
tiple-tolerance norms. Norm curves like those illustrated in
figures 2 and 4, as well as frequency distributions which
show the level of agreement associated with each impact
level, are less parsimonious, but they offer considerably
more information in a graphic and less technical way.
Statistical measures of norm crystallization were discussed
earlier in this section.

Ninth, research methods used to measure norms have
varied widely across the studies reviewed in this section.
This applies especially to question format and wording.
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Experimentation in research approaches is clearly war-
ranted to identify and address emerging issues and to test
the effectiveness of alternative methodological approaches.
However, when possible, replication and standardization of
research approaches are desirable to enable comparisons
across studies and over time. A compendium of frequently
used norm-related questions is contained in Donnelly and
others (1992) and may be useful in moving toward more
consistent research approaches, when advisable.

Tenth, the stability of recreation norms over time has
received little research attention, but may become increas-
ingly important. Do norms change or evolve over time? If so,
should such changes be incorporated into how wilderness
and related areas are managed? The answer to the first
question is a technical issue, while the second is more
philosophical. Few studies have addressed the variability of
norms over time. Those that have have generated mixed or
inconclusive results. For example, a 1977 study of encounter
norms for boaters on the Rogue River in Oregon, was repli-
cated in 1984 (Shelby and others 1988a). No statistically
significant difference was found for the number of accept-
able river encounters. However, camp encounter norms
were found to be significantly higher or more tolerant in the
latter study. A similar study conducted in three wilderness
areas over a longer interval found few clear, consistent
trends in tolerance for inter-group contacts (Cole and others
1995). Two other studies have found substantial stability of
norms over time; however, these studies cover only a two-to-
three-year time period (Kim and Shelby 1998; Manning and
others 1999).

Arguments about whether changes in norms should be
incorporated into management plans are divided. The un-
derlying rationale of indicators and standards of quality is
that they should be set and maintained for some extended
period of time, usually defined as the life of the management
plan for which they are formulated. Thus, during this time
period, standards of quality probably should not be revised
substantially. However, management plans are periodically
reformulated to reflect the changing conditions of society. It
seems reasonable to reassess recreation norms as part of
this process and incorporate these findings within long-term
planning processes.

Finally, two organizational frameworks have been sug-
gested to help guide development of indicators and stan-
dards of quality and subsequent monitoring and manage-
ment action. An “importance-performance” framework has
been suggested as an aid to formulating indicators and
standards of quality (Hollenhorst and others 1992;
Hollenhorst and Stull-Gardner 1992; Hollenhorst and
Gardner 1994; Mengak and others 1986). Visitors are first
asked to rate the importance of potential indicator variables,
and these results are plotted along a vertical axis, as shown
in figure 5. Second, visitors are asked a series of normative
questions regarding standards of quality for each indicator
variable. These data are then related to existing conditions
and plotted on a horizontal axis, as shown in figure 5. The
resulting data provide a graphic representation of the rela-
tionship between importance and performance of indicator
variables, and where management action should be di-
rected. The data in figure 5, for example, are derived from a
survey of visitors to the Cranberry Wilderness in West
Virginia, and suggest that indicator variable “A” (“number of
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Figure 5—Importance-performance analysis (from Hollenhorst and
Gardner 1994).

parties of people I see each day”) is important to visitors, but
that visitors currently see more parties of people per day
than their standard of quality (Hollenhorst and Gardner
1994). These findings suggest that managers should concen-
trate their attention on this indicator of quality.

An outdoor recreation “threats matrix” is another frame-
work that might be applied to indicators and standards of
quality (Cole 1994; Leopold and others 1971; Manning and
Moncrief 1979). A matrix model of outdoor recreation im-
pacts can be created by arraying important attributes of
outdoor recreation to form the rows of a matrix and arraying
potential threats to those attributes as the columns of the
matrix. Each cell within the resulting matrix represents the
various impacts that each threat causes to each attribute.
An example of such a matrix is shown in figure 6. This
example was developed to determine the significance of
threats to wilderness areas within the Northern Region of
the U.S. Forest Service (Cole 1994). This example applies
to wilderness very broadly, but can be developed more
specifically for outdoor recreation. Such a matrix can be

Wilderness Threats

(] 0 (2]
. c 2 5 2 B
Attributes of S § o 5 o gL §
- E= Q F £ =
wilderness character ® & £ o9 2 2 8 =
o w € = »® g g5 c©
o o s L o o o= @
e 2 = 5 & £90 §
€ - £ 5 %3
w = <
Air 1T 1 1 2 1 1 4 3
Aquatic systems 4 3 3 4 4 3 4 3
Rock/landforms 1 2 2 1 1 2 1 1
Soils 3 3 2 5 2 2 4 2
Vegetation 3 3 2 5 4 3 4 2
Animals 4 2 2 4 3 2 2 4
Ecosystems/landscapes 2 3 2 5 3 2 4 5
Cultural resources 3 2 2 2 1 1 1 1
Wilderness experiences 4 3 2 3 2 2 2 3

Figure 6—Wilderness threats matrix. Matrix values are significance
ratings for the impacts of each potential threat on each wilderness
attribute for all wilderness areas in the U.S. Forest Service’s Northern
Region. Ratings range from 1 (low) to 5 (high) (from Cole 1994).
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useful for identifying potential indicators of quality (impor-
tant attributes of outdoor recreation that are impacted by
potential threats) and the extent to which such indicator
variables are threatened and, therefore, need monitoring
and management attention.

Managing Wilderness
Recreation

The wilderness recreation management frameworks de-
scribed at the beginning of this paper specify that manage-
ment action must be taken to ensure that standards of
quality are maintained. But what management actions are
available to managers? Moreover, how effective are these
alternative management practices? This section of the paper
outlines a series of alternative management practices and
reviews a growing number of studies designed to evaluate
their effectiveness. Based on this review, a number of guide-
lines and related insights are developed on managing out-
door recreation in wilderness and related areas to protect
the quality of the recreation experience.

Alternative Management Practices

Many writers have suggested a variety of management
practices that might be applied to wilderness and related
outdoor recreation. It is useful to organize these practices
into classification systems to illustrate the broad spectrum
of alternatives available to wilderness managers.

One classification system defines alternatives on the basis
of management strategies (Manning 1979). Management

strategies are basic conceptual approaches to management
that relate to achievement of desirable objectives. Four basic
strategies can be identified for managing outdoor recre-
ation, as illustrated in figure 7. Two strategies deal with
supply and demand: The supply of recreation opportunities
may be increased to accommodate more use, or the demand
for recreation may be limited through restrictions or other
approaches. The other two basic strategies treat supply and
demand as fixed and focus on modifying either the character
of recreation, to reduce its adverse impacts, or the resource
base, to increase its durability.

There are a number of sub-strategies within each of these
basic management strategies. The supply of outdoor recre-
ation areas, for example, can be increased in terms of both
space and time. With respect to space, new areas may be
added, or existing areas might be used more effectively
through additional access or facilities. With respect to time,
some recreation use might be shifted to off-peak periods.

Within the strategy of limiting demand, restrictions might
be placed on the total number of visitors that are allowed or
their length of stay. Alternatively, certain types of use that
have demonstrably high social and/or environmental im-
pacts might be restricted.

The third basic management strategy suggests reducing
the social or environmental impacts of existing use. This
might be accomplished by modifying the type or character of
use or by dispersing or concentrating use according to user
compatibility or resource capability.

A final basic management strategy involves increasing
the durability of the resource. This might be accomplished
by hardening the resource itself (through intensive mainte-
nance, for example) or developing facilities to accommodate
use more directly.

Increase Limit use

use

Increase Reduce
supply impact durability of
of use resource
[ I ] :—|—|
| Time | | Space | Modify Disperse Concentrate Develop | [Harden
use use use facilities site
Season | |Week Day
| | | | | | Type | | Character Resource| |Compatible |Natural|y| |Artificia|ly|
_l capability| | activities X
Real Effective |—|—| |Amount| | Type |
area area Park Park
Park Park | Time | | Location | | Practices| —/
unit system Park Park
unit system
1
Access Develop- I 1
ment Distribute Separate

| Season| |Week| | Day | Park Park

|Season | |Week |

Park Park

unit system

unit system

Figure 7—Strategies for managing outdoor recreation (from Manning 1979).
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A second system of classifying management alternatives
focuses on tactics or actual management practices. Manage-
ment practices are direct actions or tools applied by manag-
ers to accomplish the management strategies described
above. Restrictions on length of stay, differential fees and
use permits, for example, are management practices de-
signed to accomplish the strategy of limiting recreation
demand. Management practices are often classified accord-
ing to the directness with which they act on visitor behavior
(Chavez 1996; Gilbert and others 1972; Lime 1977¢c, G.
Peterson and Lime 1979). As the term suggests, direct
management practices act directly on visitor behavior, leav-
ing little or no freedom of choice. Indirect management
practices attempt to influence the decision factors on which
visitors base their behavior. A conceptual diagram illustrat-
ing direct and indirect recreation management practices is
shown in figure 8. As an example, a direct management
practice aimed at reducing campfires in a wilderness envi-
ronment would include both a regulation barring campfires
and enforcement of this regulation. An indirect manage-
ment practice would be an education program designed to
inform visitors of the undesirable ecological and aesthetic
impacts of campfires and to encourage them to carry and use
portable stoves instead. A series of direct and indirect
management practices is shown in table 4.

The relative advantages and disadvantages of direct and
indirect recreation management practices have received
substantial attention in the recreation literature. Gener-
ally, indirect management practices are favored when and
where they are believed to be effective (G. Peterson and Lime
1979, McCool and Christensen 1996). This is particularly
true for wilderness and related types of outdoor recreation

Decision factor

Management
action

Behavior

Figure 8—Diagram of direct versus indirect management tactics
(adapted from G. Peterson and Lime 1979).

opportunities (Clark and Stankey 1979, Hendee and others
1990). Indirect management practices are favored for sev-
eral reasons (McCool and Christensen 1996). First, legisla-
tion and management agency policies applied to wilderness
and related areas often emphasize provision of recreation
opportunities that are “unconfined.” Thus, direct regulation
of visitor behavior may be inconsistent with such manage-
ment objectives. Second, recreation is a form of leisure
activity connoting freedom of choice in thought and actions.
Regulations designed to control visitor behavior can be seen
as antithetical to the very nature of recreation. Especially in
the context of wilderness and related areas, recreation and
visitor regulation have been described as “inherently contra-
dictory” (Lucas 1982). Third, many studies indicate that,

Table 4—Direct and indirect management practices (adapted from Lime 1977c and 1979).

Type

Example

Direct

(Emphasis on regulation of behavior;
individual choice restricted; high
degree of control.)

Impose fines
Increase surveillance of area
Zone incompatible uses spatially (hiker only zones, prohibit motor use, etc.)

Zone uses over time

Limit camping in some campsites to one night, or some other limit
Rotate use (open or close roads, access points, trails, campsites, etc.)
Require reservations

Assign campsites and/or travel routes to each camper group in backcountry
Limit usage via access point

Limit size of groups, number of horses, vehicles, etc.

Limit camping to designated campsites only

Limit length of stay in area (maximum/minimum)

Restrict building of campfires

Restrict fishing or hunting

Indirect

(Emphasis on influencing or
modifying behavior; individual retains
freedom to choose; control less
complete, ore variation in use
possible.)

Improve (or not access roads, trails

Improve (or not) campsites and other concentrated use areas

Improve (or not) fish and wildlife populations (stock, allow to die out, etc.)
Advertise specific attributes of the area

Identify the range of recreation opportunities in surrounding area

Educate users to basic concepts of ecology

Advertise underused areas ad general patterns of use

Charge consistent entrance fee

Charge differential fees by trail, zone, season, etc.

Require proof of ecological knowledge and recreational activity skills
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given the choice, visitors prefer indirect over direct manage-
ment practices (Lucas 1983). Finally, indirect management
practices may be more efficient because they do not entail
the costs associated with enforcement of rules and regulations.

Emphasis on indirect management practices, however,
has not been uniformly endorsed (Cole 1993; McAvoy and
Dustin 1983; Shindler and Shelby 1993). It has been argued
that indirect practices may be ineffective. There will always
be some visitors, for example, who will ignore management
efforts to influence the decision factors that lead to behavior.
The action of a few may, therefore, hamper attainment of
management objectives. It has been argued, in fact, that a
direct, regulatory approach to management can ultimately
lead to more freedom rather than less (Dustin and McAvoy
1984). When all visitors are required to conform to mutually
agreed-on behavior, management objectives are more likely
to be attained and a diversity of recreation opportunities
preserved. There is empirical evidence to suggest that,
under certain circumstances, direct management practices
can enhance the quality of the recreation experience (Frost
and McCool 1988; Swearingen and Johnson 1995). More-
over, research suggests that visitors are surprisingly sup-
portive of direct management practices when they are needed
to control the impacts of recreation use (D. Anderson and
Manfredo 1986, Shindler and Shelby 1993).

An analysis of management problems caused by visitors
suggests that both direct and indirect management prac-
tices can be applicable depending upon the context (Alder
1996; Gramann and Vander Stoep 1987). There are several
basic reasons why visitors may not conform to desired
standards of behavior. These range from lack of knowledge
about appropriate behavior to willful rule violations. Indi-
rect management practices, such as information and educa-
tion programs, seem most appropriate in the case of the
former, while direct management practices, such as enforce-
ment of rules and regulations, may be needed in the case of
the latter.

It has been suggested that there is actually a continuum
of management practices that range from indirect to direct
(Hendricks and others 1993, McCool and Christensen 1996).
As an example, an educational program on the ecological
and aesthetic impacts of campfires would be found toward
the indirect end of a continuum of management practices. A
regulation requiring campers to use portable stoves instead
of campfires would be a more direct management practice.
Aggressive enforcement of this regulation with uniformed
rangers would clearly be a very direct management practice.
This suggests that management practices might also be
viewed as ranging along two dimensions, as illustrated in
figure 9. Not only can management practices be direct or
indirect, they can also be implemented in an obtrusive or
unobtrusive manner. It has also been suggested that direct
and indirect management practices are not mutually exclu-
sive and that, in fact, they can often complement each other
(Alder 1996, Cole and others 1997a). For example, a regula-
tion banning campfires (a direct management practice)
should be implemented in conjunction with an educational
program explaining the need for such a regulation (an
indirect management practice).

Classification of management practices might be based on
many factors or concepts. The approaches described above
simply illustrate the array of alternatives available for
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Figure 9—Two dimensions of recreation management practices
(adapted from McCool and Christensen 1996).

wilderness recreation management. For any given problem,
there are likely several potential solutions. Explicit consid-
eration should be given to this variety of approaches rather
than relying on those that are familiar or administratively
expedient.

Evaluating Management Practices

A growing body of literature has focused on the potential
effectiveness of selected recreation management practices.
This literature can be organized into several broad catego-
ries of management approaches, including (1) visitor infor-
mation and education programs, (2) use rationing and allo-
cation, and (3) other recreation management practices.

Information and Education—Substantial research and
management attention have focused on information and
education programs as a recreation management practice.
This practice is generally seen as an indirect and “light-
handed” management approach. As a recreation manage-
ment practice, information and education programs are
designed to persuade visitors to adopt behaviors that are
compatible with recreation management objectives. Research
suggests that recreation visitors tend to view this approach
very favorably (McCool and Lime 1989; Roggenbuck and
Ham 1986; Roggenbuck 1992, Stankey and Schreyer 1987;
Vander Stoep and Roggenbuck 1996).

A conceptual application of information and education to
recreation management problems is illustrated in table 5.
This table classifies problem behaviors in wilderness and
related outdoor recreation into five basic types and suggests
the potential effectiveness of information and education on
each. At the two ends of the spectrum, problem behaviors can
be seen as either deliberately illegal (for example, theft of
Indian artifacts) or unavoidable (for example, disposal of
human waste). In these instances, information and educa-
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Table 5—Application of information and education to recreation management problems (adapted from Hendee
and others 1990, Roggenbuck 1992 and Vander Stoep and Roggenbuck 1996).

Type of problem

Example

Potential effectiveness of
information and education

llegal Theft of Indian artifacts. Invasion of wilderness Low
by motorized off-road vehicles

Careless actions Littering. Nuisance activity (e.g., shouting) Moderate

Unskilled actions Selecting improper camping spot. Building High
improper campfire

Uninformed actions Selecting a lightly used campsite in the Very high
wilderness. Using dead snags for firewood.
Camping in sight or sound of another party

Unavoidable actions Human body waste. Loss of ground cover Low

vegetation in the campsite

tion may have little or no effectiveness. However, the other
three types of problem behaviors—careless actions (such as
littering), unskilled actions (such as selecting an improper
campsite) and uninformed actions (such as using dead snags
for firewood)—may be considerably more amenable to infor-
mation and education programs.

A second conceptual approach to the application of infor-
mation and education is based on theories of moral develop-
ment and is illustrated in table 6. This approach builds on
two prominent theories of moral development suggested by
Kohlberg (1976) and Gilligan (1982). Both theories suggest
that people tend to evolve through a series of stages of moral
development, ranging from those that are very self-centered
to those that are highly altruistic and are based on principles
of justice, fairness and self-respect. Individual visitors to
wilderness areas may be found at any of the stages of moral
development shown in table 6. The management implica-
tions of this conceptual approach suggest that information
and education programs should be designed to reach visitors
at each of these stages of moral development. For example,
to reach visitors at lower levels of moral development,

managers might emphasize extrinsic rewards and punish-
ments for selected types of behavior. However, communicat-
ing with visitors at higher levels of moral development might
be more effective by means of emphasizing the rationale for
selected behaviors and a sense of altruism, justice and fairness.

Application of communication theory to outdoor recre-
ation suggests that the potential effectiveness of informa-
tion and education depends on a number of variables asso-
ciated with visitors and the content and delivery of messages
(Basman and others 1996; Bright and others 1993; Bright
and Manfredo 1995; Manfredo 1989; Manfredo and Bright
1991; Manfredo 1992; Roggenbuck and Ham 1986;
Roggenbuck 1992; Stankey and Schreyer; 1987; Vaske and
others 1990). For example, visitor behavior is at least par-
tially driven by attitudes, beliefs and normative standards.
Information and education programs aimed at “connecting”
with or modifying relevant attitudes, beliefs or norms may
successfully guide or change visitor behavior. Moreover, the
substance of messages and the media that deliver them may
also influence the effectiveness of information and education
programs.

Table 6—Stages of moral development (from H. Christenson and Dustin 1989).

Kohlberg’s six stages
of moral development

Gilligan’s perspectives
on moral development

Perspective

Overriding Concern

Stage Overriding concern
Preconventional morality

1 Fear of punishment

2 Minimizing pain/

Maximizing pleasure
Conventional morality

3 What significant others think

4 What society thinks
Postconventional morality

5 Justice and fairness

6 Self-respect

Reference and relation to self; survival;
self-oriented; similar to Kohlberg's 1 and 2

Reference and relation to others; pleasing
others is important; somewhat similar to
Kohlberg’s 3 and 4

Reference and relation to self and others;
integration of 1 and 2 above; caring is the
highest value; departs from Kohlberg at
this point
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From a theoretical standpoint, information and education
can be seen to operate through three basic models
(Roggenbuck 1992). The first is applied behavior analysis.
This approach to management focuses directly on visitor
behavior rather than antecedent variables such as atti-
tudes, beliefs and norms. For example, visitors can be
informed of rewards or punishments that depend on visitor
behavior. Applied behavior analysis is the simplest and most
direct theoretical model of information and education. How-
ever, since it does not address underlying behavioral vari-
ables such as attitudes, beliefs and norms, its effectiveness
may be short term and dependent upon continued manage-
ment action.

A second theoretical model of information and education
is the central route to persuasion. In this model, visitors’
relevant beliefs are modified through delivery of substantive
messages. New or modified beliefs then lead to desired
changes in behavior. While this is a less direct and more
complex model, it may result in more lasting behavioral
modification.

A third theoretical model of information and education is
the peripheral route to persuasion. This model emphasizes
nonsubstantive elements of information and education mes-
sages, such as message source and medium. For example,
messages from sources considered authoritative or powerful
by visitors may influence behavior, while other messages
may be ignored. This model may be especially useful in
situations where it is difficult to attract and maintain the
attention of visitors, such as at visitor centers, entrance
stations and bulletin boards, all of which may offer multiple
and competing information and education messages. How-
ever, like applied behavior analysis, the peripheral route to
persuasion may not influence antecedent conditions of be-
havior and, therefore, may not have lasting effects.

A relatively large number of empirical studies have exam-
ined the effectiveness of a variety of information and edu-
cation programs. These studies fall into several categories,
including (1) those designed to influence recreation use
patterns, (2) studies focused on enhancing visitor knowl-
edge, especially knowledge related to minimizing ecological
and social impacts, (3) studies aimed at influencing visitor
attitudes toward management policies, and (4) studies that
address depreciative behavior such as littering and
vandalism.

Recreation Use Patterns—Recreation use patterns are
often characterized by their uneven spatial and temporal
nature (Cole 1996; Cole and others 1997a; Glass and others
1991; Glass and Walton 1995; Hendee and others 1976;
Leonard and others 1978; Lime 1977b; Lucas 1980; Manning
and Cormier 1980; Manning and others 1984; Manning and
Powers 1984; M. Peterson 1981; Plumley and others 1978;
Roggenbuck and Lucas 1987;Stankey and others 1976).
Problems such as crowding may be reduced if use patterns
can be redistributed to some degree. Using computer-based
simulation models, a number of studies have documented
the effectiveness of spatial and temporal use redistribution
in reducing contacts among recreation groups (deBettencourt
and others 1978; Gilbert and others 1972; McCool and others
1977, Manning and Ciali 1979; Manning and Potter
1982,1984; G. Peterson and others 1977; G. Peterson and
deBettencourt 1979; G. Peterson and Lime 1980; Potter and
Manning 1984; Romesburg 1974; Rowell 1986; Schecter and
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Lucas 1978; Smith and Krutilla 1974, Smith and Headly
1975, Smith and Krutilla 1976; Underhill and others 1986,
Van Wagtendonk and Coho 1986; Wang and Manning 1999).
It has been shown, for example, that a nearly 20% cut in total
use would be required to achieve the same reduction in
contacts obtainable through use redistributions (Potter and
Manning 1984).

Several studies have explored the potential effectiveness
of information and education programs as a means of redis-
tributing recreation use. An early study examined the use of
roadside signs to redistribute use and found them effective
(P. Brown and Hunt 1969). Similarly, the use of positively
and negatively oriented trail signs were found to redistrib-
ute use at Rocky Mountain National Park in Colorado
(Ormrod and Trahan 1977). Even simple designation of a
site as an “official” park or wilderness area can lead to
increased use (Becker 1981). Another early study explored
the effectiveness of providing visitors with information on
current use patterns as a way to alter future use patterns
(Lime and Lucas 1977). Visitors who had permits for the
most heavily used entry points in the Boundary Waters
Canoe Area were mailed an information packet that in-
cluded a description of use patterns, noting in particular
heavily used areas and times. A survey of a sample of this
group who again visited the study area the following year
found that three-fourths of respondents felt this information
was useful, and about one-third were influenced in their
choice of entry point, route, or time of subsequent visits.

A study in the Shining Rock Wilderness Area of North
Carolina experimented with two types of information pro-
grams designed to disperse camping away from a heavily
used meadow (Roggenbuck and Berrier 1981, 1982). Two
treatment groups were created. A brochure explaining re-
source impacts associated with concentrated camping and
showing the location of other nearby camping areas was
given to one treatment group, while the other was given the
brochure along with personal contact with a wilderness
ranger. Both groups dispersed their camping activity to a
greater degree than a control group, but there was no
statistically significant difference between the two treat-
ment groups.

A similar experiment was conducted on trail use in the
backcountry of Yellowstone National Park (Krumpe and
Brown 1982). Before obtaining a backcountry permit, a
sample group of hikers was given a guidebook that described
the attributes of lesser-used trails. A later survey and
examination of permits found that 37% of this group had
selected one of the lesser-used trails in the trip planning
process compared to 14% of a control group. Results also
indicated that the earlier the information was received, the
more influence it had on behavior. Studies employing user-
friendly microcomputer-based information approaches have
also been found to be effective in influencing recreation use
patterns (Alpert and Herrington 1998; D. Harmon 1992;
Huffman and Williams 1986, 1987; Hultsman 1988).

Hikers in the Pemigewasset Wilderness of New Hamp-
shire were studied to determine the influence of wilderness
rangers as a source of information and education (C. Brown
and others 1992). Only about 20% of visitors reported that
the information received from wilderness rangers influ-
enced their destination within the study area. However,
visitors who were less experienced and who reported that
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they were more likely to return to the study area were more
likely to be influenced by the information provided, suggest-
ing that the information program may be more effective over
time.

Potential problems in using information and education
programs to influence recreation use were illustrated in a
study in the Selway-Bitterroot Wilderness of Montana (Lucas
1981). Brochures describing current recreation use patterns
were distributed to visitors. Follow-up measurements indi-
cated little effect on subsequent use patterns. Evaluation of
this program suggested three limitations on its potential
effectiveness: (1) many visitors did not receive the brochure,
(2) most of those who did receive the brochure received it too
late to affect their decision-making, and (3) some visitors
doubted the accuracy of the information contained in the
brochure.

Visitor Knowledge—A second category of studies has fo-
cused primarily on enhancing visitor knowledge through
information and education programs. Most of these studies
have examined knowledge associated with reducing the
potential ecological and social impacts caused by recreation.
Two early studies focused on distinct types of users—back-
packers in Rocky Mountain National Park (Fazio 1979b) and
motorists in a New York state park (Feldman 1978). The
study of backpackers provided information on low-impact
camping practices through a series of media: a brochure, a
trailhead sign, a slide and sound exhibit, a television pro-
gram and a newspaper feature article. Not enough visitors
were exposed to the latter two media to evaluate their
effectiveness. However, exposure to the slide/sound exhibit,
the slide/sound exhibit plus the brochure, and the slide/
sound exhibit plus the trailhead sign resulted in significant
increases in visitor knowledge. Exposure to the trailhead
sign and brochure were not found to be very effective. The
study of motorists also found that exposure to two types of
information/education media—a brochure and a cassette
tape—both increased the knowledge level of respondents.

More recent studies have also found significant effects of
information and education programs on visitor knowledge
and subsequent behavior. For example, a sample of day
hikers to subalpine meadows in Mount Rainier National
Park in Washington was given a short, personal interpretive
program on reasons for and importance of complying with
guidelines for off-trail hiking (Kernan and Drogin 1995).
Visitors who received this program and those who did not
were later observed as they hiked. Most visitors (64%) who
did not receive the interpretive program did not comply with
off-trail hiking guidelines, while most visitors (58%) who
did receive the interpretive program complied with the
guidelines.

Bulletin boards at trailheads have also been found to be
effective in enhancing visitor knowledge about low-impact
hiking and camping practices (Cole and others 1997b).
Wilderness visitors exposed to low-impact messages at a
trailhead bulletin board were found to be more knowledge-
able about such practices than visitors who were not. How-
ever, increasing the number of messages posted beyond two
did not result in increased knowledge levels.

Workshops and special programs delivered to organiza-
tions can also be effective in enhancing knowledge levels, as
well as intentions to follow recommended low-impact prac-
tices. The effectiveness of these types of information and
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education programs have been demonstrated in two studies
aimed at Boy Scouts (Dowell and McCool 1986) and a
volunteer group associated with the Boundary Waters Ca-
noe Area Wilderness (Jones and McAvoy 1988). In both
cases, treatment groups scored higher than control groups
on tests of knowledge and behavioral intentions adminis-
tered immediately after the programs and at a later date.
Research also suggests that commercial guides and outfit-
ters can be trained to deliver information and education
programs to clients that are effective in enhancing visitor
knowledge (Roggenbuck and others 1992; Sieg and others
1988) and that trail guide booklets can also be effective
(Echelberger and others 1978).

Not all research has found information and education
programs to be as effective as indicated in the above studies.
A study of the effectiveness of interpretive programs at
Great Smoky Mountains National Park, in North Carolina
and Tennessee found mixed results (Burde and others 1988).
There was no difference in knowledge about general back-
country policies between backcountry visitors exposed to the
Park’s interpretive services and those who were not exposed.
However, the former group did score higher on knowledge of
park-related hazards. A test of visitor compliance rates with
campground regulations in Acadia National Park in Maine
found no difference between time periods when a special
brochure was and was not used (Dwyer and others 1989).
Finally, a test of the effect a special brochure on appropriate
behavior relating to bears found only limited change in
actual or intended behavior of visitors (Manfredo and Bright
1991). Visitors requesting information on wilderness per-
mits for the Boundary Waters Canoe Area Wilderness were
mailed the special brochures. In a follow-up survey, only
18% of respondents reported that they had received any new
information from the brochure, and only 7.5% reported that
they had altered their actual or intended behavior.

Visitor Attitudes—A third category of studies on the po-
tential effectiveness of information and education programs
has examined their influence on visitor attitudes toward a
variety of management agency policies (Bright and others
1993; Cable and others 1987; Manfredo and others 1992;
Nielson and Buchanan 1986; Olson and others 1984;
Ramthun 1996; Robertson 1982). These studies have found
that information and education programs can be effective in
modifying visitor attitudes to become more supportive of
recreation and related land management policies. For ex-
ample, visitors to Yellowstone National Park were exposed
to interpretive messages designed to influence their beliefs
about fire ecology and the effects of controlled-burn policies
(Bright and others 1993). These messages were found to
influence both beliefs about fire ecology and attitudes based
on those beliefs.

Depreciative Behavior—A fourth category of studies on
the potential effectiveness of information and education as
a management practice has focused on depreciative behav-
ior, especially littering. A number of studies have found that
a variety of information and education messages and related
programs can effectively reduce littering behavior and even
clean up littered areas (Burgess and others 1971; H.
Christensen 1981; H. Christensen and Clark 1983; H.
Christensen 1986; H. Christensen and others 1992; Clark
and others 1971; Clark and others 1972a,b; Horsley 1988;
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Marler 1971; Muth and Clark 1978; Oliver and others 1985;
Powers and others 1973; Roggenbuck and Passineau 1986;
Taylor and Winter 1995; Vander Stoep and Gramman 1987,
Wagstaff and Wilson 1988). For example, samples of visitors
to a developed campground were given three different treat-
ments: a brochure describing the costs and impacts of litter-
ing and vandalism, the brochure plus a personal contact
with a park ranger, and these two treatments plus a request
for assistance in reporting depreciative behaviors to park
rangers (Oliver and others, 1985). The brochure plus the
personal contact was the most effective treatment; it re-
duced the number of groups who littered their campsite from
67% to 41% and reduced the number of groups who damaged
trees at their campsite from 20% to 4%. Types of messages
and related purposes found to be effective in a number of
studies include incentives to visitors to assist with clean-up
efforts and the use of rangers and trip leaders as role models
for cleaning up litter.

Other Studies—Several other types of studies, while not
directly evaluating the effectiveness of information and
education, also suggest the potential of information and
education as a recreation management practice. First, stud-
ies of visitor knowledge indicate that marked improvements
are possible which could lead to improved visitor behavior.
For example, campers on the Allegheny National Forest in
Pennsylvania were tested for their knowledge of rules and
regulations that applied to the area (Ross and Moeller 1974).
Only 48% of respondents answered six or more of the ten
questions correctly. A similar study of visitors to the Selway-
Bitterroot Wilderness Area tested knowledge about wilder-
ness use and management (Fazio 1979a). Only about half of
the 20 questions were answered correctly by the average
respondent. However, there were significant differences
among types of respondents, type of knowledge and the
accuracy of various sources of information, providing indica-
tions of where and how information and education programs
might be channeled most effectively.

Second, several studies indicate that current information
and education programs could be substantially improved
(Cockrell and McLaughlin 1982; Fazio 1979b; Fazio and
Ratcliffe 1989). Evaluation of literature mailed in response
to visitor requests has found several areas of needed im-
provements, including more timely response, more direct
focus on management problems and issues, greater person-
alization, more visual appeal and reduction of superfluous
materials.

Third, a survey of wilderness managers has identified the
extent to which 25 visitor education techniques are used
(Doucette and Cole 1993). Study findings are shown in
table 7. Only six of these education techniques—brochures,
personnel at agency offices, maps, signs, personnel in the
backcountry and displays at trailheads—are used in a ma-
jority of wilderness areas. Managers were also asked to rate
the perceived effectiveness of education techniques. It is
clear from table 7 that personnel-based techniques are
generally considered more effective than media-based
techniques.

Related studies have examined the sources of information
used by outdoor recreation visitors for trip planning (Uysal
and others 1990, Schuett 1993). Many respondents report
using information sources that are not directly produced by
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management agencies, such as outdoor clubs, professional
outfitters, outdoor stores, guidebooks, newspaper and maga-
zine articles and travel agents. This suggests that manage-
ment agency linkages with selected private and commercial
organizations may be an especially effective approach to
information and education.

Studies on information and education as a recreation
management practice are relatively numerous, but highly
diverse, employing a variety of message types and media and
addressing a variety of issues and target audiences. Gener-
ally, these studies suggest that information and education
can be an effective recreation management practice. More-
over, a number of guidelines for using information and
education can be developed from this literature (Roggenbuck
and Ham 1986, P. Brown and others 1987, Manfredo 1989,
1992, Roggenbuck 1992, Doucette and Cole 1993, Bright
1994, Basman and others 1996, Vander Stoep and
Roggenbuck 1996). These guidelines include:

1. Use of multiple media to deliver messages is often more
effective than use of a single medium.

2. Information and education programs are generally
more effective with visitors who are less experienced
and less knowledgeable. Young visitors may be an
especially attractive target audience.

3. Brochures, personal messages and audiovisual pro-
grams may be more effective than signs.

4. Messages may be more effective when delivered early
in the recreation experience, such as during trip plan-
ning.

5. Messages from sources judged highly credible may be
most effective.

6. Computer-based information systems can be an effec-
tive means of delivering information and education.

7. Knowledgeable volunteers, outfitters and commercial
guides can be effective and efficient in communicating
information and education to visitors.

8. Information on the impacts, costs and consequences of
problem behaviors can be an effective information and
education strategy.

9. Role modeling by park and wilderness rangers and
volunteers can be an effective information and educa-
tion strategy.

10. Personal contact with visitors by rangers or other
employees, both before and during the recreation expe-
rience, effectively communicate information and edu-
cation.

11. Messages should be targeted at specific audiences to
the extent possible. Target audiences that might be
especially effective include those who request informa-
tion in advance and those who are least knowledgeable.

Use Rationing and Allocation—Substantial attention
has been focused on the management practice of limiting the
amount and/or type of use that parks, wilderness and re-
lated areas receive. Use rationing is controversial and is
generally considered to be a management practice of “last
resort” because it runs counter to the basic objective of
providing public access to wilderness and related areas (Behan
1974; Behan 1976; Dustin and McAvoy 1980; Hendee and
Lucas 1973; Hendee and Lucas 1974). However, limits on use
may be needed to maintain the quality of the recreation
experience and to protect the integrity of critical resources.
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Table 7—Use and perceived effectiveness of 25 education techniques in wilderness
areas (adapted from Doucette and Cole 1993).

Mean perceived

Technique Percentage used effectiveness rating®
Brochures 74 2.5
Personnel at agency office 70 27
Maps 68 21
Signs 67 2.3
Personnel in backcountry 65 3.8
Displays at trailheads 55 2.6
Displays at agency offices 48 2.7
Posters 48 23
Personnel at school programs 47 29
Slide shows 36 29
Personnel at campgrounds 35 29
Personnel at public meetings 34 2.8
Personnel at trailheads 29 3.3
Personnel at visitor centers 26 3.0
Videos 21 2.6
Agency periodicals 18 23
Displays at visitor centers 18 25
Guidebooks 13 2.5
Interpreters 11 3.6
Computers 11 1.9
Commercial radio 9 1.9
Commercial periodicals 8 2.4
Movies 7 2.6
Commercial television 4 2.3
Agency radio 1 24
Mean of personnel-based techniques 3.1
Mean of media-based techniques 24
Mean of all techniques 26

aEffectiveness scale: 1 = “not effective”; 5 = “highly effective”

Use Rationing and Allocation Practices—Five basic man-
agement practices have been identified in the literature to
ration and allocate recreation use (Fractor 1982; McLean
and Johnson 1997; Shelby and others 1989a; Stankey and
Baden 1977). These include 1. reservation systems, 2. lotter-
ies, 3. first-come, first-served or queuing, 4. pricing and 5.
merit. A reservation system requires potential visitors to
reserve a space or permit in advance of their visit. A lottery
also requires potential visitors to request a permit in ad-
vance, but allocates permits on a purely random basis. A
first-come, first-served or queuing system requires potential
visitors to “wait in line” for available permits. A pricing
system requires visitors to pay a fee for a permit, which may
“filter out” those who are unable or unwilling to pay. A merit
system requires potential visitors to “earn” the right to a
permit by virtue of demonstrated knowledge or skill.

Each of these management practices has potential advan-
tages and disadvantages. For example, reservation systems
may tend to favor visitors who are willing and able to plan
ahead, but these systems may be difficult and costly to
administer. Lotteries are often viewed as eminently “fair,”
but can also be difficult and costly to administer. First-come,
first-served systems may favor visitors who have more
leisure time or who live relatively close to a park area, but
they are relatively easy to administer. Pricing is a commonly
used practice in society to allocate scarce resources, but may
discriminate against potential visitors with low incomes.
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Merit systems are rarely used, but may lessen the environ-
mental and social impacts of use.

Several principles or guidelines have been suggested for
considering and applying use rationing and allocation prac-
tices (Stankey and Baden 1977). First, emphasis should be
placed on the environmental and social impacts of recreation
use rather than the amount of use per se. Some types of
recreation use may cause more impacts than others. To the
extent that such impacts can be reduced, rationing use of
recreation areas can be avoided or at least postponed. Sec-
ond, as noted above, rationing use should probably be consid-
ered a management practice of last resort. Less direct or
“heavy-handed” management practices would be more de-
sirable where they can be demonstrated to be effective.
Third, good information is needed to implement use ration-
ing and allocation. Managers must be certain that social
and/or environmental problems dictate use rationing and
that visitors are understood well enough to predict the
effects of alternative allocation systems. Fourth, combina-
tions of use rationing systems should be considered. Given
the advantages and disadvantages of each use-allocation
practice, hybrid systems may have special application. For
example, half of all wilderness permits might be allocated on
the basis of a reservation system and half on a first-come,
first-served basis. This would serve the needs of potential
visitors who can and do plan vacations in advance, as well as
those who engage in more spontaneous trip planning. Fifth,
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use rationing should establish a linkage between the prob-
ability of obtaining a permit and the value of the recreation
opportunity to potential visitors. In other words, visitors
who value the opportunity highly should have a chance to
“earn” a permit through pricing, advance planning, waiting
time or merit. Finally, use-rationing practices should be
monitored and evaluated to assess their effectiveness and
fairness. Use rationing for recreation is relatively new in
many locations and is likely to be controversial. Special
efforts should be made to ensure that use-rationing practices
accomplish their objectives.

Fairness—A critical element of use-rationing and alloca-
tion practices is “fairness” (Dustin and Knopf 1989). Wilder-
ness and related recreation areas administered by federal,
state and local agencies are public resources. Use-rationing
and allocation practices must be seen as both efficient and
equitable. But how are equity, fairness and related concepts
defined? Several studies have begun to develop important
insights into this issue. These studies have outlined several
alternative dimensions of equity and measured their sup-
port among the public.

One study identified four dimensions of an overall theory
of “distributive justice” (Shelby and others 1989a). Distribu-
tive justice is defined as an ideal whereby individuals obtain
what they “ought” to have based on criteria of fairness. A
first dimension is “equality” and suggests that all individu-
als have an equal right to a benefit like access to wilderness.
A second dimension is “equity” and suggests that benefits be
distributed to those who “earn” them through some invest-
ment of time, money or effort. A third dimension is “need”
and suggests that benefits be distributed on the basis of
unmet needs or competitive disadvantage. A final dimension
is “efficiency” and suggests that benefits be distributed to
those who place the highest value on them.

Insights into these dimensions of distributive justice were
developed through a survey of river runners on the Snake
River in Hell’s Canyon, Idaho (Shelby and others 1989Db).
Visitors were asked to rate the five use allocation practices
described above—reservation; lottery; first-come, first-
served; pricing; and merit—on the basis of four criteria:
perceived chance of obtaining a permit, perceived fairness of
the practice, acceptability of the practice and willingness to
try the practice. Results suggest that visitors use concepts of
both fairness and pragmatism in evaluating use-rationing
practices. However, pragmatism—the perceived ability on
the part of the respondent to obtain a permit—had the
strongest effect on willingness to try each of the allocation
practices. These findings suggest that managers have to
convince potential visitors that proposed use allocation
practices are not only “fair,” but that they will provide them
with a reasonable chance to obtain a permit.

A second series of studies has examined a more extended
taxonomy of equity dimensions that might be applied to
provision of a broad spectrum of park, wilderness and
related services (Wicks and Crompton 1986, Wicks 1987,
Wicks and Crompton 1987, Crompton and Wicks 1988,
Wicks and Crompton 1989, 1990, Crompton and Lue 1992).
Eight potential dimensions of equity are identified as shown
in figure 10. A first dimension is compensatory and allocates
benefits on the basis of economic disadvantage. The second
two dimensions are variations of equality and they allocate
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Figure 10—Dimensions of equity for allocating park and recreation
benefits (adapted from Crompton and Lue 1992).

benefits to all individuals equally or ensure that all individu-
als ultimately receive equal total benefits. The fourth and
fifth dimensions are based on demand, and they allocate
benefits to those who make greatest use of them or those who
advocate most effectively for them. The final three dimen-
sions of equity are market-driven and distribute benefits
based on amount of taxes paid, the price charged for services
or the least-cost alternative for providing recreation services.
These dimensions of equity were described to a sample of
California residents, and respondents were asked to indi-
cate the extent to which they agreed or disagreed with each
dimension of equity as a principle for allocating public park
and recreation services to residents (Crompton and Lue
1992). A majority of the sample agreed with only three of the
dimensions. These dimensions were, in decreasing order,
demonstrated use, price paid and equal benefits.

Visitor Attitudes and Preferences—Despite the complex
and controversial nature of use rationing and allocation,
there is considerable support for a variety of such manage-
ment practices among visitors to wilderness and related
areas (Fazio and Gilbert 1974; Glass and More 1992; Lucas
1980; Lucas 1985; McCool and Utter 1981; McCool and Utter
1982; , Schomaker and Leatherberry 1983; Shelby and
others 1982, 1989b; Stankey 1973, 1979; Utter and others
1981; Watson 1993; Watson and Niccolucci 1995). Research
suggests that even most individuals who have been unsuc-
cessful at obtaining a permit continue to support the need for
use rationing (Fazio and Gilbert 1974; McCool and Utter
1982; Stankey 1979). A study of visitors to three wilderness
areas in Oregon found that support for use restrictions was
based on concerns for protecting both resource quality and
the quality of the visitor experience (Watson and Niccolucci
1995). Support by day hikers was influenced most strongly
by concerns with crowding, while support by overnight
visitors was influenced by concern for both crowding and
environmental impacts.

Preferences among alternative use rationing practices
have been found to be highly variable, based on both location
and type of user (Glass and More 1992; Magill 1976; McCool
and Utter 1981; Shelby and others 1982, 1989b). Support for
a particular use-allocation practice appears to be related
primarily to which practices respondents are familiar with
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and the extent to which they believe they can obtain a
permit. A study of river managers found that first-come,
first-served and reservation systems were judged the two
most administratively feasible allocation practices and were
also the most commonly used practices (Wikle 1991).

In keeping with the generally favorable attitude toward
use limitation described above, most studies have found
visitor compliance rates for mandatory permits to be high,
ranging from 68% to 97% with most areas in the 90% range
(Godin and Leonard 1977a; Lime and Lorence 1974; Parsons
and others 1982; Plager and Womble 1981; Van Wagtendonk
and Benedict 1980). Moreover, permit systems that have
incorporated trailhead quotas have been found to be effec-
tive in redistributing use both spatially and temporally
(Hulbert and Higgins 1977, Van Wagtendonk 1981, Van
Wagtendonk and Coho 1986).

A common precursor to mandatory permit systems in
wilderness and related areas is voluntary self-registration.
Visitors are asked to register themselves at trailheads as a
measure of use for management purposes. Compliance with
this management practice has been found considerably less
uniform than with mandatory permits: Registration rates
have been found to vary from 21% to 89%, with most in the
65% to 80% range (James and Schreuder 1971; James and
Schreuder 1972; Leatherberry and Lime 1981; Lucas and
others 1971; Lucas 1975; Lucas and Kovalicky 1981; Scotter
1981; Wenger 1964; Wenger and Gregerson 1964). Several
types of visitors have especially low registration rates, includ-
ing day users, horseback riders and single-person parties.

Pricing—Among the use-rationing and allocation prac-
tices described above, pricing has received special attention
in the literature. Pricing is the primary means of allocating
scarce resources in a free-market economy. Economic theory
generally suggests that higher prices will result in less
consumption of a given good or service. Thus, pricing may be
an effective approach to limiting use of wilderness and
related areas. However, park, wilderness and recreation
services in the public sector have traditionally been priced at
a nominal level or have been provided free of charge. The
basic philosophy underlying this policy is that access to
parks, wilderness and related areas is important to all
people and no one should be “priced out of the market.”
Interest in instituting or increasing fees at wilderness and
related areas has generated a considerable body of litera-
ture, ranging from philosophical to theoretical to empirical
(F. Anderson and Bonsor 1974; M. Anderson and others
1985; Bamford and others 1988; Becker and others 1985;
Bowker and Leeworthy 1998; N. Christensen and others
1993; Cockrell and Wellman 1985a, b; Daniels 1987; Driver
1984; Dustin 1986; Dustin and others 1987; Emmett and
others 1996; Fedler and Miles 1989; Gibbs 1977; Harris and
Driver 1987; Kerr and Manfredo 1991; Leuschner and others
1987; Lundgren 1996; McCarville 1996; McCarville and
Crompton 1987; McCarville and others 1986; McDonald and
others 1987; Manning and Baker 1981; Manning and others
1984; Manning and Koenemann 1986; Manning and Zwick
1990; Manning and others 1996f; Martin 1986; G. Peterson
1992; Reiling and others 1988, 1992; Reiling and Cheng
1994; Reiling and others 1996; Reiling and Kotchen 1996;
Rosenthal and others 1984, Schreyer and Knopf 1984; Schultz
and others 1988; Scott and Munson 1994; Stevenson 1989;
Walsh 1986).
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Studies of pricing have tended to focus on several issues
related to its potential as a wilderness management prac-
tice. First, to what extent does pricing influence use of parks
and wilderness areas? Findings have been mixed. For ex-
ample, a study of day users at six recreation areas adminis-
tered by the Army Corps of Engineers found that 40% of
respondents reported they would no longer use these areas
if a fee was instituted (Reiling and others 1996). However,
other studies have shown little or no effects of pricing on
recreation use levels (Becker and others 1985; Leuschner
and others 1987; Manning and Baker 1981; Rechisky and
Williamson 1992). The literature suggests that the influence
of fees on recreation use depends on several factors, including:

1. The “elasticity of demand” for a park or wilderness
area. Elasticity refers to the slope of the demand curve
that defines the relationship between price and quan-
tity consumed. This issue is illustrated in figure 11. The
demand for some recreation areas is relatively elastic,
meaning that a change in price has a comparatively
large effect on the quantity consumed (or visitation).
The demand for other recreation areas is relatively
inelastic, meaning that a change in price has a com-
paratively small effect on the quantity consumed (or
visitation).

2. The significance of the area. Parks and wilderness
areas of national significance, such as Yellowstone
National Park, generally have a relatively inelastic
demand, suggesting that pricing is not likely to be
effective in limiting use unless price increases are quite
dramatic. Parks and wilderness areas that are less
significant are likely to be characterized by more elas-
tic demand, and pricing may be an effective use-alloca-
tion practice.

3. The percentage of total cost represented by the fee. In
cases where the fee charged represents a relatively
high percentage of the total cost of visiting a wilderness
area, pricing is likely to be a more effective use-limiting
approach. However, where the fee charged represents
only a small percentage of the total trip cost, pricing is
not likely to be an effective use-limiting approach.

4. The type of fee instituted. Pricing structure can be a
potentially important element in determining the ef-
fectiveness of fees as a management practice. For
example, a daily use fee might be more effective in
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Figure 11—Demand curves for day use recreation areas by income
level (from Reiling and others 1996).
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limiting total use than an annual pass that allows
unlimited use opportunities for a flat fee.

A second issue addressed in the literature is the accept-
ability of fees to potential visitors. Again, study findings are
mixed, although they often suggest that there is a substan-
tial willingness to pay for access to park and wilderness
areas. However, research suggests that the acceptability of
fees depends at least partially on several factors, including:

1. Dispensation of resulting revenues. If revenues de-
rived from fee programs are retained by the collecting
agency and reinvested in recreation facilities and ser-
vices, fees are often judged to be more acceptable by
visitors.

2. Initiation of fee or increase in existing fee. Public
acceptance of new fees where none were charged before
tends to be relatively low compared to increases in
existing fees.

3. Local or nonlocal visitors. Local visitors tend to be more
resistant to new fees or increased fees than nonlocal
visitors. As described above, this is probably because
fees represent a larger percentage of the total cost of
visiting a wilderness area for local visitors. Moreover,
local residents are likely to visit a given wilderness
area more often than nonlocal residents.

4. Provision of comparative information. Visitor accep-
tance of fees is likely to be greater when information is
provided on the costs of competing or substitute recre-
ation opportunities and when visitors are made aware
of the costs of providing recreation opportunities.

A third issue concerns the potential for pricing to discrimi-
nate against certain groups in society, particularly those
with low incomes. Once again, research on this issue is
mixed. For example, one study examined the socioeconomic
characteristics of visitors to two similar outdoor recreation
areas in Virginia, one of which charged an entrance fee, and
the other did not (Leuscher and others 1987). No differences
were found in income levels, suggesting that the fee had no
discriminatory effect. However, two studies of willingness to
pay fees at state parks and Army Corps of Engineers day-use
areas found that lower income visitors had a more elastic
demand curve than did high-income users, as illustrated in
figure 11 (Reiling and others 1992, 1994). This suggests that
pricing may discriminate against lower income visitors.

A final issue concerns the use of differential pricing to
influence recreation use patterns. Differential pricing con-
sists of charging higher or lower fees at selected times and
locations. It was noted earlier that outdoor recreation tends
to be characterized by relatively extreme “peaking.” That is,
certain areas or times are used very heavily, while other
times or areas are relatively lightly used. Can pricing be
used to even out such recreation use patterns? Research
suggests the potential of this use of pricing (LaPage and
others 1975; Manning and others 1982; Willis and others
1975). For example, studies of experimental differential
campsite pricing at Vermont state parks documented sig-
nificant shifts in campsite occupancy patterns (Manning
and others 1984, Bamford and others 1988).

Other Wilderness Recreation Management Prac-
tices—As suggested earlier in this section, a number of
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other practices are available to manage wilderness recre-
ation. Most tend to be direct management practices. Beyond
information/education programs and limiting use, four broad
categories of management practices addressed in the litera-
ture include 1. rules and regulations, 2. law enforcement, 3.
zoning and 4. site design and management.

Rules and Regulations—Rules and regulations are com-
monly used recreation management practices, although
their use can sometimes be controversial (Lucas 1982, 1983).
Common applications of rules and regulations in outdoor
recreation include group size limitations, assigned camp-
sites and/or travel itineraries, area closures, length of stay
limitations and restrictions on and/or prohibition of camp-
fires. The importance of encouraging visitors to comply with
rules and regulations is emphasized in a recent study of the
national park system, which found that visitors who did not
comply with rules and regulations caused extensive damage
(Johnson and Vande Kamp 1996).

As noted earlier in this section, research indicates that
visitors are often unaware of rules and regulations (Ross and
Moeller 1974). This suggests that managers must effectively
communicate rules and regulations to visitors using the
principles and guidelines described in the section on infor-
mation and education programs. In particular, visitors should
be informed of the reasons why applicable rules and regula-
tions are necessary, sanctions associated with failure to
comply with rules and regulations, and alternative activities
and behaviors that can be substituted for those not allowed.

Only limited research has addressed the effectiveness of
rules and regulations as a recreation management practice.
The literature suggests that most visitors support limita-
tions on group size, but that group types should also be
considered when promulgating such regulations (Heywood
1985; Roggenbuck and Schreyer 1977). Group size limits
should not be set so low that they affect the primary social
groups of visitors who may have strong motivations for social
interaction. However, research indicates that social groups
in wilderness areas tend to be small.

Research also suggests that regulations requiring the use
of assigned campsites in wilderness or backcountry are
generally not supported by visitors (D. Anderson and
Manfredo 1986; Lucas 1985). An extreme version of this
regulation requires backpackers to follow a fixed travel
itinerary. Studies of the effectiveness of this regulation have
found that visitor compliance rates are relatively low (Par-
sons and others 1981, 1982; Stewart 1989, 1991; Van
Wagtendonk and Benedict 1980). For example, 44% to 77%
of backcountry campers were in full compliance with their
permit itinerary across four zones of Grand Canyon Na-
tional Park (Stewart 1989). Noncompliance was primarily
caused by visitors using campsites other than those specified
or staying in the backcountry more or fewer nights than
originally specified.

Research on regulations closing selected areas to public
use suggest they are supported by visitors if the underlying
reason is clear and justified (Frost and McCool 1988). Most
visitors would obey a regulation closing selected backcoun-
try campsites for ecological reasons (Cole and Rang 1983).
Regulations closing areas to camping in selected natural
areas in Norway were also found to be effective, although the
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effects of such regulations can substantially threaten tradi-
tional use and users (Vork 1998). This suggests that regula-
tions should be used cautiously.

Law Enforcement—Little research has been conducted on
law enforcement in outdoor recreation. Most of the literature
in this area discusses the controversial nature of law en-
forcement in this context (Bowman 1971; Campbell and
others 1968; Connors 1976; Hadley 1971; L. Harmon 1979;
Heinrichs 1982; Hope 1971; Manning 1987; Morehead 1979;
Perry 1983; Philley and McCool 1981; Schwartz 1973; Shanks
1976; Wade 1979; Westover and others 1980; Wicker and
Kirmeyer 1976). However, one study focused on the use of
uniformed rangers to deter off-trail hiking at Mount Rainier
National Park (Swearingen and Johnson 1995); the pres-
ence of a uniformed ranger significantly reduced off-trail
hiking. Moreover, visitors tended to react positively to this
management practice when they understood that the ranger
was needed for information dissemination, visitor safety
and resource protection.

Zoning—Zoning is another basic category of recreation
management practices. In its most generic sense, zoning
simply means assigning certain recreation activities to se-
lected areas (or restricting activities from areas, as the case
may be). Zoning can also be applied in a temporal dimension
as well as in a spatial sense. Finally, zoning can be applied
to alternative management prescriptions as a way to create
different types of outdoor recreation opportunities (Greist
1975, Haas and others 1987). For example, “rescue” and “no-
rescue” zones have been proposed for wilderness areas,
though this is controversial (Dustin and others 1986; Harwell
1987; McAvoy and Dustin 1983; McAvoy and others 1985;
McAvoy 1990; D. Peterson 1987).

In its most fundamental form, zoning is widely used to
create and manage a diversity of recreation opportunities.
The basic concept of zoning is at the heart of the Recreation
Opportunity Spectrum described earlier in this paper. Zoning
is also used in outdoor recreation to restrict selected recre-
ation activities from environmentally sensitive areas and to
separate conflicting recreation uses. No primary research has
been conducted on the potential effectiveness of zoning.

Site Design and Management—A final category of wilder-
ness management practices is site design and management.
Recreation areas can be designed and manipulated to
“harden” them against recreation impacts and manage the
use made of them. For example, boardwalks can be built to
concentrate use in developed areas, and facilities can be
constructed along trails to channel use in appropriate areas
(Doucette and Kimball 1990; Hultsman and Hultsman 1989).
Moreover, campsites can be designated and designed in
ways to minimize social and ecological impacts (Echelberger
and others 1983; Godin and Leonard 1976; McEwen and
Tocher 1976). However, most of these management prac-
tices involve resource management activities that are be-
yond the scope of this paper. Moreover, such resource man-
agement practices may not be in keeping with the
environmental protection objectives of wilderness areas.
Hammitt and Cole (1998) and a companion paper in this
proceeding by Leung and Marion provide excellent reviews
of the outdoor recreation literature addressing site and
resource management.
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Status and Trends in Wilderness
Management

What recreation management practices are used most
often, and how effective are they? What are the trends in
wilderness recreation management? Several studies con-
ducted over the past two decades offer insights into these
questions (Godin and Leonard 1979, Bury and Fish 1980,
Fish and Bury 1981, Washburne 1981, Washburne and Cole
1983, Marion and others 1993, Manning and others 1996a).
These studies have focused on wilderness and backcountry
areas and have involved periodic surveys of recreation
managers. The most recent study explored current recre-
ation management practices in the national park system
(Marion and others 1993, Manning and others 1996a). Man-
agers of all national park backcountry areas were asked to
indicate which of more than 100 recreation management
practices were currently used and which were judged most
effective. Management practices used in over half of all
areas are shown in table 8, along with all management
practices judged to be “highly effective.”

Comparisons across these studies can provide some in-
sights into trends in recreation management problems and
practices, at least in the context of wilderness and backcoun-
try areas. Although the areas, management agencies and
research methods varied among these studies, their primary
objectives were similar—to assess recreation management
problems and/or practices in resource-based recreation ar-
eas. These studies provide benchmarks at four points in
time—1979, 1981, 1983 and 1993—and suggest several
basic trends in wilderness recreation management prob-
lems and practices.

First, environmental impacts, primarily on trails and
campsites, are the dominant recreation-related problems
perceived by managers throughout these studies. In all four
studies, managers tended to report site deterioration, in-
cluding soil erosion and loss of vegetation, as the most
frequently occurring recreation management problem.

Second, social problems of crowding and conflicting uses
appear to have increased over time. The initial study in 1979
revealed no crowding problems. The study reported that
user conflict was cited as a problem by 29% of wilderness
managers, but this conflict was associated primarily with
nonconforming uses of wilderness, such as grazing and off-
road vehicles. More recent studies report substantial and
increasing levels of crowding and conflict among recreation
users. For example, crowding was reported as a problem “in
many places” in 1983 at 10% of all areas studied, including
2% of National Park Service areas. By 1993, between 10%
and 27% (depending upon location—campsite, trail, attrac-
tion site—within the area) of National Park Service areas
reported crowding “in many or most areas.” Moreover, con-
flict between different types of users was reported as wide-
spread in 2% of areas in 1983, but it was reported as a
problem “in many or most areas” in 1993 by as many as 9%
of areas.

Third, carrying capacity has become a pervasive but
largely unresolved issue. The initial study in 1979 did not
report carrying capacity as a significant issue. However, by
1983, recreation use was judged to exceed carrying capacity
“sometimes” or “usually” in at least some areas by over half
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Table 8—Most commonly used and effective recreation management practices (adapted from Manning and others 1996a.)

Most commonly used (% of areas using)

Most effective

Educate visitors about “pack-it-in, pack-it-out” policy (91)
Prohibit visitors from cutting standing deadwood for fires (83)
Educate visitors about how to minimize their impacts (77)
Remove litter left by visitors (74)

Instruct visitors not to feed wildlife (74)

Require backcountry overnight visitors to obtain permits (68)
Instruct visitors to bury human wastes (66)

Require groups to limit their length of stay at campsites (64)
Give verbal warnings to visitors who violate regulations (63)

Campsite impacts

Designate campsites

Prohibit campfires

Provide campsite facilities

Restore campsites

Limit group sizes

Implement campsite reservation system
Trail impacts

Maintain and rehabilitate trails

Require groups to limit their size (62)
Prohibit pets from the backcountry (61)
Prohibit use of horses in selected areas (59)

Instruct visitors to bury human wastes away from all water sources (57)
Inform visitors about potential crowding they may encounter in

selected areas (56)
Discourage use of environmentally sensitive areas (54)

Inform visitors about managers’ concerns with visitor use impacts at

attraction areas (54)
Instruct visitors to view wildlife from a distance (53)
Perform regular trail maintenance (52)

Require groups to limit their length of stay in the backcountry (51)

Use Impact monitoring system

Use formal trail system and plan

Implement quotas on amount of use

Wildlife impacts

Temporarily close sensitive areas

Regulate food storage and facilities

Provide user education programs

Restrict pets

Provide information workshops for

Commercial outfitters and guides

Water impacts

Provide primitive toilets at high-use sites

Visitor crowding and conflicts

Implement quotas on amount of visitor use

control access to backcountry with visitor
transportation system

of all managers. Carrying capacity problems in National
Park Service areas were reported as equally extensive in
1983 and 1993, with 70% of managers reporting that carry-
ing capacity is exceeded either “sometimes” or “usually” in at
least some areas. Despite the apparent seriousness of the
carrying capacity issue, most managers have not yet ad-
dressed it adequately. Nearly half of all areas studied in
1983 reported that they were unable to estimate carrying
capacity for any portions of their areas. Moreover, the
percentage of National Park Service areas unable to esti-
mate carrying capacity rose from 36% in 1983 to 57% in 1993.
Finally, despite the fact that 43% of National Park Service
areas currently are able to estimate carrying capacity in at
least some portions of their areas, considerably less than
half of these areas make such estimates based on scientific
studies.

Fourth, implementation of both direct and indirect recre-
ation management practices have tended to increase over
time. For example, overnight permits for backcountry camp-
ing were required by 41% of areas in 1983, but were required
by 68% of areas in 1993. Party size limits have been imposed
in increasing numbers of areas, up from 43% in 1981 to 62%
in 1993. Length-of-stay limits are also imposed in increasing
numbers of areas, up from 16% in 1981 to 51% in 1993.
Finally, minimum-impact education programs were em-
ployed in 77% of areas in 1993, up from 35% reported in 1981.
Although some of these differences may be the result of
differences among management agencies, the magnitude of
the differences suggests a shift in management practices.
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Fifth, day use is an emerging issue that warrants more
management attention. The study in 1983 was one of the
first to report that a very large percentage of all wilderness-
related recreation use was accounted for by day users. The
average percentage of all visitor groups that are day users
ranged from 44% in Bureau of Land Management areas to
83% for Fish and Wildlife Service areas. In National Park
Service areas, the percentage of day users has remained
relatively constant over the past decade: 62% in 1983 and
64% in 1993. The issue of day use is exacerbated by two
factors (Roggenbuck and others 1994). First, managers
attribute many management problems to day users. In fact,
in the judgment of managers, day users are more responsible
than overnight visitors for most types of management prob-
lems. Second, day users often are not targeted for manage-
ment actions. For example, only 8% of National Park Service
areas require a permit for day use.

Finally, management of outdoor recreation is becoming
more complex and more sophisticated. This trend is reflected
in the nature of the four studies examined in this section.
The original study in 1979 was primarily an exploratory
study asking managers to describe their primary problems.
The basic concept of wilderness areas emerged as a primary
issue while managers struggled with the legal and opera-
tional definitions of wilderness and related areas. The sec-
ond study, reported in 1981, focused primarily on recreation
management practices across several land management
agencies. The third study, in 1983, adopted several objec-
tives, including determining recreation use patterns,
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recreation-related problems and recreation management
practices. The fourth and most recent study incorporated the
preceding objectives and added others, including investigat-
ing the perceived causes of management problems, the
effectiveness of management practices and the degree to
which management actions are based on scientific study.
The progression of these four studies illustrates that aware-
ness and knowledge about recreation-related problems and
management practices are expanding.

Studies on alternative park and wilderness recreation
management practices are beginning to be marshaled into
handbooks and other types of guidelines that can be used by
managers. In addition to suggesting which recreation man-
agement practices might be applied to a series of recreation-
related problems, a handbook on wilderness management
developed by the U.S. Forest Service offers basic information
on understanding and applying each of the 37 recreation
management practices identified (Cole and others 1987). A
similar handbook has been developed for use by managers of
national parks and related areas (D. Anderson and others
1998). Prototypes of computer-based “expert systems” are
also being developed to provide recreation managers with
guidance based on the scientific literature (Flekke and
others 1996).

However, research suggests that recreation management
is influenced by managers and the agencies they represent,
as well as the expertise available to them (Bullis and
Tompkins 1989; Dennis and Magill 1991; Driver and Brown
1984; Holland and Beazley 1971; Kaufman 1960; Kennedy
1985, 1987a,b; Magill 1988; Twight and Lyden 1988, 1989;
Van Meter 1988). For example, a survey of recreation man-
agers on several national forests in California found that
most were educated in the natural resources fields of study
that have traditionally emphasized commodity production
rather than the social sciences (Dennis and Magill 1991).
Moreover, most managers reported that their training in
recreation management had occurred “on the job,” suggest-
ing that traditional professional orientations and manage-
ment practices were being perpetuated. Finally, the admin-
istrative structure of the management agency was found to
provide relatively few opportunities for professional ad-
vancement for managers educated in the social sciences.
These findings suggest that many of the social science-based
issues in wilderness recreation may be difficult to address
under traditional administrative structures.

Finally, wilderness management can be influenced by
personal philosophy as well. A study of wilderness managers
in the Southwest found that the personal wilderness phi-
losophy of managers influenced the types of wilderness
management practices undertaken (Virden and Brooks 1991).
For example, managers who favor a stronger biocentric
orientation to wilderness may be more likely to adopt direct
recreation management practices such as regulating visitor
behavior. A study of wilderness visitors has found similar
relationships between environmental values and philoso-
phy and support for wilderness management practices
(Valliere and Manning 1995, Manning and Valliere 1996).
These findings suggest that managers and others concerned
with recreation management and related matters should be
encouraged to develop thoughtful professional philosophies
through academic and professional education.
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Directions for Wilderness
Recreation Research and
Management

The research reviewed and synthesized in this paper
suggests several directions for future wilderness recreation
research and management. These directions include the
following:

1. Indicators and standards of quality provide a useful
framework for formulating wilderness management
objectives and defining the quality of wilderness recre-
ation experiences. However, additional research is
needed to help identify and define a broad range of
indicators of the quality of wilderness recreation expe-
riences. Most research to date has focused on crowding-
related standards of quality, and this is in keeping with
the emphasis on solitude defined by the Wilderness
Act. However, research suggests that the quality of
wilderness recreation experiences is multidimensional,
and a broader array of potential indicators of quality
should be defined.

2. Research on standards of quality has relied primarily
on normative theory and techniques. Findings from
such studies have provided a stronger empirical basis
for defining the quality of wilderness recreation expe-
riences and setting appropriate standards of quality.
However, this research should be supplemented with
other theoretical and empirical approaches. In particu-
lar, research is needed to address the inherent trade-
offs between standards of quality and pubic desire for
unimpeded access to wilderness areas.

3. Research and management attention is needed on
monitoring indicators of quality. Monitoring of indica-
tor variables is an inherent and important part of
contemporary park and wilderness recreation manage-
ment frameworks. Monitoring determines when and
where management action is needed to maintain stan-
dards of quality. However, monitoring can be time-
consuming and costly, and it can challenge the person-
nel and financial resources of wilderness management
agencies. There is little guidance to be found in the
wilderness management literature on cost-efficient
and effective monitoring approaches and techniques.

4. More research should be conducted on the potential
effectiveness of wilderness management practices. As
described in this paper, a wide range of management
practices is available to maintain standards of quality.
However, most research has focused on the effective-
ness of only two basic management approaches: infor-
mation/education programs and use rationing/alloca-
tion. While these are important management
approaches and deserve continued research attention,
other management practices warrant additional atten-
tion, including rules and regulations, law enforcement,
zoning and site design and management.

5. The literature reviewed in this paper suggests that
wilderness recreation research and management are
conducted largely in isolation from one another. It may
be productive to link these activities more closely.
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Wilderness managers are faced with a host of recre-
ation-related issues and respond with a variety of
management practices. Designing and conducting this
management approach within a more deliberate re-
search framework might enhance learning opportuni-
ties for both managers and researchers and ultimately
lead to more informed wilderness management. This
closer collaboration between managers and research-
ers would more fully meet the spirit of the contempo-
rary concept of adaptive management.

6. The studies reviewed in this paper suggest that there
is a relatively large and growing scientific literature on
defining and managing wilderness recreation experi-
ences. However, this literature is inherently diverse
and spread over a wide academic and scholarly land-
scape. More effort needs to be devoted to organizing and
synthesizing this literature. These efforts should be
designed to guide future research and provide more
informed guidance to wilderness managers.
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Wilderness Use in the Year 2000:
Societal Changes That Influence Human
Relationships With Wilderness

Alan E. Watson

Abstract—The purpose of this paper is to extend a synthesis of
knowledge about wilderness visitors and their visits developed in
1985. At that time, visitor research was in decline, and there was
very little ability to understand trends. Over the last 15 years,
wilderness visitor research has been initiated at many places in the
U.S. where no previous studies had been completed. There have also
been several studies specifically aimed at providing comparisons
over time. Although review of these studies has concluded that very
little has changed about how we describe visitors, their visits or
their preferences for management, limited data suggest that the
way visitors relate to wilderness has changed and will continue to
change well into the next century.

The National Wilderness Preservation System has been
in existence in the United States since 1964, and we some-
times struggle still to interpret the intentions of the people
who negotiated, crafted and fought to enact this legislation.
While recreational values were considered important, pro-
tecting intact ecosystems also influenced the selection of
places included in our national system. It is time to stop and
ask ourselves how the people of this and future generations
will relate to the wild parts of our landscape. Is the function
of wild places in the lives of people today the same as it was
in 1964? Will it remain the same into the future? What do we
know about how this relationship has been changing, what
has caused it to change, and how might we expect it to
change in the future?

These questions form the purpose of this paper. First of all,
we need to look back at the previous effort, in 1985, to
summarize existing knowledge about wilderness use and
users. Roggenbuck and Lucas (1987) reviewed existing wil-
derness visitor studies at that time, and they offered a
summary of the knowledge they were able to glean from this
examination. They also pointed out some knowledge gaps
and made suggestions for future research. It is important to
return to this review in order to appreciate where we stand
today and discern important research topics for the future.
Besides discussing some of the important points made by
Roggenbuck and Lucas (1987), we also have the ability to
describe how wilderness science has evolved in response to
knowledge generated at that time. From this information,
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we should be able to understand the importance of conduct-
ing wilderness visitor research and what the priority topics
should be. We should also be able to develop some under-
standing of how and why human relationships with wilder-
ness have changed and will continue to change in the U.S.

Wilderness User Research in 1985
and 1999

In 1985, at the first and only previous National Wilder-
ness Reseach Conference, Roggenbuck and Lucas (1987)
summarized the knowledge gained from their examination
of reports from about 23 different wilderness studies con-
ducted between 1960 and 1983. I use the term “about”
because some of the studies they reviewed were conducted
before we had a National Wilderness Preservation System,
and some of the studies they reviewed were not conducted in
protected wilderness, even after the recognition of our wil-
derness system in 1964. For example, Boundary Waters
Canoe Area visitors were studied in 1960 and 1961 (the
Boundary Waters was officially recognized as wilderness
with passage of the Wilderness Act in 1964), and Great
Smoky Mountain National Park visitors were surveyed in
1976 and 1983, although there is no federal wilderness
acreage inside the Park to date. They also included data
taken from Appalachian Trail hikers who passed through
National Forest lands in the Southern Region of the Na-
tional Forest System in 1970 and 1971 and Baxter State
Park visitors in Maine in 1979. While different studies made
different contributions to the results they included, their
report indicates that they extracted information from a total
of 32 different studies, some in wilderness and some not in
wilderness.

Before they summarized the findings from these studies,
Roggenbuck and Lucas (1987) depicted the difficult times
that wilderness visitor research was experiencing in the
early 1980s. By their reckoning, use and user research was
less common at the time of their summary than it had been
a decade earlier. In reflecting over the short history of
wilderness science, the good old days of the late 1960s and
early 1970s were gone, and “...wilderness visitor surveys
became scarce after the middle 1970s and nearly disap-
peared in the 1980s.” They were particularly concerned over
the lack of knowledge about wilderness visitors in the East,
the South, the Desert Southwest and California. Reflecting
the lack of funding resources and the apparent decline of
wilderness visitor research, these well-known wilderness
researchers expressed concern that “...without further com-
parable studies our knowledge of trends will remain ex-
tremely skimpy.”
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I’'m pleased to inform these wilderness science leaders
that things are looking up a little. In a quick search of the
library shelves at the Aldo Leopold Wilderness Research
Institute, I noted that just since 1988, the year after the
earlier summary was published, there have been at least 25
studies of wilderness visitors with sufficient depth to con-
tribute to a general understanding of use and user charac-
teristics at specific sites. Most of these studies, as with the
studies summarized by Roggenbuck and Lucas (1987), ex-
tended beyond descriptive studies of use and users to con-
tribute to understanding of attitudes, preferences, behav-
iors and evaluations of conditions encountered in wilderness.
Partially as a result of the gap in information emphasized in
the earlier summary, notable progress has taken place in
conducting studies in the South, in California and in the
East. These are only the studies that have been funded or
somehow sponsored by the Leopold Institute; there have
been many more conducted by other organizations to fill in
gaps in knowledge about wilderness use. As Roggenbuck
and Lucas noted with concern in their earlier summary,
however, none of these more recent studies were aimed at
establishing knowledge about trends in use or users. It
seems that most of our resources have continued to be
dedicated to development of new knowledge about previ-
ously unstudied areas.

The Exceptions: Studies of How Human
Relationships With Wilderness Have
Changed

Fortunately, there is more good news for our distin-
guished scientists of the previous decade. Included in the
summary by Roggenbuck and Lucas (1987) was some specu-
lation about how use and users seemed to be changing.
Remember, most of these observations came from looking at
about 23 wilderness studies conducted during the previous
20 years at a variety of places. They did take advantage of a
recent study by Lucas (1985) aimed at determining user
trends at the Bob Marshall Wilderness Complex in Montana
(studies in 1970 and 1982). Unfortunately, that was the only
wilderness study with those objectives available at that
time. There have been several comparative studies since.

In 1990 and 1991 Cole and others (1995) conducted three
studies specifically to provide information on trends in
wilderness recreation use and users. Three very different
types of wilderness were selected, in different parts of the
country, but they all depended on the existence of previous
studies to provide comparison. All three were included in the
original summary of knowledge by Roggenbuck and Lucas
(1987). At the Desolation Wilderness in California, a study
in 1990 was intended to provide comparisons to studies by
Lucas (1980) and Stankey (1980), conducted in 1972. Previ-
ous research at Shining Rock Wilderness in North Carolina
in 1978 (Roggenbuck and others 1979; Roggenbuck and
others 1982) was repeated in 1990. The third study was in
the Boundary Waters Canoe Area Wilderness in 1991, re-
peating a study by Stankey (1971, 1973) conducted in 1969.

Another type of comparison study, conducted in 1993
(Watson and others 1996), had a very different intent. The
purpose of this study of visitors to the Eagle Cap Wilderness
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in Oregon was to look at trends related to users of the area,
but it concentrated more on trends in commitment to wilder-
ness and attitudes toward some specific wilderness camping
and traveling behaviors. The original Eagle Cap study for
comparison was in 1965 (Hendee and others 1968), just one
year after passage of the Wilderness Act, and it was one of
the studies summarized in the 1985 summary of knowledge
about wilderness users.

Trends in Wilderness Use and User
Characteristics

Roggenbuck and Lucas (1987) drew several qualified
conclusions from looking at the data they had to examine,
mostly from the 1960s and 1970s. They were able to conclude
that the group of visitors under age 35 was the most common
and that the age structure of visitors did not seem to be
changing. They noted that males were consistently the large
majority, but sensed that female visitors may be increasing
in proportion. Also noticeable were the increasing education
of visitors and the consistently above-average incomes of
visitors, although they would not have been described as
wealthy.

The studies at the Desolation, Shining Rock and Bound-
ary Waters Canoe Area (Cole and others 1995), and the Bob
Marshall comparative study (Lucas 1985), concluded that
only five of 83 variables studied across all four areas changed
substantially and consistently. Three of those were user
characteristics.

Contrary to what Roggenbuck and Lucas (1987) were
observing in data compiled in 1985, visitors in the 1990s
were consistently and significantly older than users from
earlier studies. The most common age group was now be-
tween 35 and 40 years. Visitors were more highly educated
than previously, as was evident in the earlier studies. In fact,
as high as 40% to 50% had some graduate level college
education. This would compare to about 8% in California and
6% in Minnesota and North Carolina, according to the 1990
census. Proportions of the population with graduate level
college education were so low at the time of earlier studies
that they were not recorded or not published in generally
available sources for comparisons. These percentages are
not exactly comparable due to differences in age restrictions
for the sample and census counts, but the magnitudes are so
extremely different that it is easy to see that the increase in
educational attainment among wilderness visitors greatly
exceeds the pace for the general population, where earlier
population estimates are available. The proportion of fe-
males visiting wilderness has increased significantly across
all areas studied, as earlier speculated, with some estimates
as high as 35% of the visiting public.

One demographic descriptor that did not differ substan-
tially and consistently across all four data sets, but which did
show somewhat weak, but consistent changes, was income.
Generally, income increased across studies; it never went
down for any of the study groups. More recent studies,
however, have generated some curiosity about the dilemma
over the extremely high incomes of some segments of wilder-
ness visitors. In the Frank Church—River of No Return
Wilderness, Hunger and others (in press) found that nearly
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half of the dominant user group of the river system inside the
wilderness—the commercial river floaters, which are about
two-thirds of the floater population—report annual house-
hold incomes of over $100,000, compared to about 12% of
noncommercial floaters reporting this income level. While
Roggenbuck and Lucas (1987) refuted the charge that wil-
derness is accessible only to the very wealthy, this informa-
tion on commercial river floaters suggests that, at some
places for some types of access, the very wealthy are the
dominant users. Gilbert and Kolh (summarized in Hurst
1998) reported that in 1990, only 15% of the U.S. population
had household incomes above $70,000 per year. This knowl-
edge, linked with recent understanding of the casual nature
of the relationship between the commercial customer and
the wilderness resource (low experience levels, low self-
evaluation of skills and lack of accurate expectations teamed
with discordant evaluations of conditions encountered (high
expectations for primitive conditions, positive evaluations of
nonprimitive conditions encountered)) raises questions about
the tradeoffs between perceptions of the high values of
introducing casual wilderness users to intense wilderness
experiences and the social costs associated with mixing
casual and intense wilderness visitors on the same wilder-
ness resource. Management policies which are influenced by
commercial enterprises catering to this segment of the user
public are possibly contributing more to rural economic
development goals than the goal of providing wilderness
experiences (Hunger and others, in press).

Roggenbuck and Lucas (1987) also observed that party
size was small at most places studied, and the studies they
reviewed suggested a decrease in average party size across
areas. They acknowledged that while horse groups and river
rafters appeared to be traveling in larger groups than
wilderness hikers, two- to four-person groups seemed the
most common. They also observed that length of stay was
short, with day trips dominating, and trips seemed to be
getting shorter. Cole and others (1995), however, found no
visit characteristic that changed substantially and consis-
tently. Things like the proportion of organized groups in
wilderness, the proportion of visitors traveling with family
members, the activities they participated in while in wilder-
ness, the number of groups they reported encountering in
the wilderness and the difficulty they had in finding accept-
able campsites did not change. Neither did length of stay nor
group size. In one place where managers believed the oppo-
site to be happening (—that is, nonsystematic observation
led to assumptions that group size was creeping up over the
years—), careful analysis of trend data found tremendous
fluctuation and not consistent trends to allow the conclusion
that party size had changed at all for river user groups on the
Middle Fork of the Salmon River in the Frank Church—River
of No Return Wilderness (Becker and others, in press),
although total annual use has consistently increased.

In general, the admittedly limited number of studies
specifically designed to detect changes in use and user
characteristics concluded that nothing much has changed.
The characteristics of the visitors haven’t changed very
much, the trips they take haven’t changed very much, and
even the preferences they expressed for management of the
wilderness are not very different from those they expressed
about 20 years earlier (Cole and others 1995).
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So What Has Changed?

The study of Eagle Cap visitors (Watson and others 1996)
may be the more critical study of trends, not just because it
did find differences in many variables, but because of the
types of variables included in the two comparative studies.
Hendee and others (1968) concluded from their 1965 study
of Eagle Cap visitors that when visitors held strong wilder-
ness values, these values were the product of (among other
things) higher than normal educational attainment and
membership in one or more conservation or outdoor organi-
zations. These authors encouraged the stewards of the new
National Wilderness Preservation System to become more
aware of the social processes underlying trends in wilder-
ness use and how these trends may influence the values
which visitors ascribe to wilderness.

By 1993, wilderness visitors to the Eagle Cap had exhib-
ited changes similar to those described above from other
visitor trend studies. They were older, with the age category
35 to 54 increasing from about half to two-thirds of visitors
surveyed, and more highly educated. However, contrary to
inconsistent findings from other studies, these users demon-
strated significantly higher membership in conservation or
outdoor recreation organizations (25% in 1965, 44% in 1993).
The length of wilderness stays and the amount of time spent
in wilderness each year had not changed.

As predicted back in 1965, these substantial increases in
education and membership in conservation or outdoor recre-
ation organizations paralleled changes in attitudes and
commitment toward wilderness. While we may have incor-
rectly speculated that many things have changed about
wilderness visitor and visit characteristics, we would all
probably have correctly assumed that their attitudes toward
wilderness have changed. But no one knew how much these
things had changed. We see from Watson and others (1996)
that the changes were substantial and always in a positive
direction. Current visitors exhibit much more purist atti-
tudes about wilderness behavior, and they express much
stronger wilderness values than visitors did shortly after
passage of the Wilderness Act. For example, in 1965, 87% of
the visitors surveyed thought it was okay to bury noncom-
bustible trash in the wilderness. By 1993, only 9% expressed
this belief. Similarly, about one-fourth thought it inappro-
priate to bring radios into the wilderness in 1965, while two-
thirds were against radios in the wilderness in 1993. Even
the three-fourths that felt a campfire was necessary during
wilderness trips dropped to only one-third in 1993.

Comparisons to the baseline study by Hendee and others
in 1965 resulted in knowledge that the proportion who
believed we should allow lightning-caused fires to burn
changed from only 3% to 44% by 1993. Livestock grazing was
supported by 17% in 1965 and only 9% in 1993, and visitors
who feel that hunting is incompatible with wilderness objec-
tives increased from one-third to one-half.

These attitudes toward wilderness values and behaviors
are clearly examples of the things we should be monitoring
among wilderness visitor characteristics. The attitudes and
values associated with wilderness protection appear to be
related to visitor characteristics such as education and
active membership in conservation or outdoor recreation
organizations, and it is the change in attitudes that may
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truly drive the purpose and process of wilderness protection
in the future. While Roggenbuck and Lucas (1987) lamented
that studies of wilderness visitors aimed at “...topics more
closely related to visitor experiences and behaviors...are
assigned higher priority” than those aimed at describing use
and user characteristics, in hindsight it now appears that
much more research should have been targeted to track
changes in these indicators of the relationship between
people and wilderness.

Why Have Values and Attitudes
Changed?

Watson and Landres (1999) have offered some thoughts
on why wilderness plays a different role in society today, how
wilderness values will continue to change into the future and
how management and policy are related to wilderness val-
ues (figure 1). What makes wilderness different today from
what it was in 1964, when legislators and interest groups
came together in agreement about what was to be protected
at that time, is that it just isn’t 1964 anymore. Why would we
expect the forces that drove creation of this national wilder-
ness preservation system to be exactly the same today? Basic
wilderness philosophy aside, we need to stop a minute and
think about what has changed and see if it gives us insight
into why wilderness values have changed and how they
might change in the future. This model suggests that the
things that are changing about our society, as well as some
specific things we have done to protect the wilderness
resource, are major influences on the attitudes (values)
people have about wilderness and it is these collective values
that lead to legislative action and management policies. The
meanings attached to wilderness experience represent the
ways we value wilderness and contribute to attainment of
higher order benefits that, in turn, drive societal change and
specific actions.

Societal Influences

First of all, there are things that have changed about the
society we all live in that also change the way we relate to
wilderness. This relationship is different from 1964, and it
is even different from 1985. Some of the ways our society has
changed include changes in our culture, technological ad-
vances, environmental changes and diversification in the
economy.

Changes in Culture—Our society is already dominated
by an urban culture, and this domination is only going to
increase. Stokes (1999) expressed the belief that population
growth and urbanization are two of the four most important
contributors to change in the political environment sur-
rounding wilderness issues. Not only do we see the physical
changes involved with the transition of farm and ranch
lands to housing, businesses and roads, but our society has
transformed to an urban culture, complete with changes in
racial and ethnic mix, increasing education and income and
an increasingly important dependence upon others to affect
change. Wirth (1972) predicted that urbanism was going to
create a feeling of inability to influence change on the part of
the individual. This would precipitate the need to join with
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Figure 1—Influences on human relations with wilder-
ness (adapted from Watson and Landres 1999).

others of similar interests into organized groups to obtain
ends. Today, in Missoula, Montana, the urgency to protect a
dwindling supply of open space in the urban area is repre-
sented by the acronym of the organized conservation group
Save Open Space (S.0.S.). Membership is largely composed
of urban residents trying to exert some control over a valued,
threatened natural environment by mustering community
support.

Carlson and McLeod (1978) found that among farmers,
those with higher education, higher income and a shorter
involvement in farming held weaker agrarian philosophies,
obviously characteristics associated with an urbanizing so-
ciety. A New York Times poll of 1989 found that the third
most popular activity among domestic U.S. vacationers was
visiting small towns. Some researchers believe that urban
residents value the rural landscape more than rural resi-
dents do. If increasing urbanization leads to increasing
value associated with undeveloped landscape, and undevel-
oped landscape is diminishing, the way to accomplish pro-
tection of undeveloped landscapes is to join others with
similar interests; increased association with others inter-
ested in protecting landscapes leads to even more purist
attitudes toward protection, and even stronger wilderness
attitudes would be expected in the future, as they have
developed in the recent past.

Technology Advances—In John Naisbitt’s (1982) first
book on megatrends, he projected that through the end of
this century, we would continue to feel the effects of a switch
from an industrialized society to an information society. We
are living more and more in an economy and a society built
on information. This has driven us en masse toward redefin-
ing power and quality of life. In the computer age, we are
forced to deal with conceptual space rather than physical
space. Back in 1964, it was easy to understand the meaning
of Bob Marshall’s statement that “Certain vigorous people
gain intense satisfaction in doing for themselves all the
tasks essential for existence.” That fit well with the image of
primitive skills needed to enjoy wilderness travel and camp-
ing and the values of society at that time. Today, that
statement is more aptly applied to the skills necessary to
survive our increasingly technology-oriented society. It is
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the person with instant access to the World Wide Web, a
cellular telephone and the most efficient computer software
who has the essentials for existence in our society. The
wilderness resource has become more and more of a contrast
to the effects of dominant societal values. As the continuum
continually extends toward the technology end, the primi-
tive end becomes more valuable to society as a point from
which to compare and understand the benefits and threats
technology offers to society. While not essential to physical
existence, the novelty of wilderness skills, the opportunity to
deal with physical space and the need to verify knowledge
about natural places make the role of wilderness today a
different one from the past.

Environmental Change—As an urbanized and edu-
cated society, we are much more aware of environmental
threats and changes today than ever before. Ancient civili-
zations may have lived in closer harmony, but we are
constantly bombarded by new information about the threats
our lifestyles pose to the environment. From the time of
industrialization, we have constantly become more of a
threat to the environment, but now we have endless options
to reduce our impacts. We have changed everything from our
deodorants to our vehicle air conditioners to protect the
ozone layer. Our attitudes toward beef and the fast-food
restaurants that prepare it in quantity have changed due to
relationships between tropical deforestation and agricul-
ture. Activism, or even passive support, of efforts to protect
the environment are positive character attributes of mem-
bers of our society. Methods to protect the environment have
become major issues of debate in modern political cam-
paigns, and we find countries competing in the international
forum to be leaders in environmental protection.

Diversification of the Economy—The economy of a
society based on information is based on a resource that is
not only renewable but self-generating. This information-
based economy is much less dependent on commodity extrac-
tion, and we have developed a good understanding of how
natural amenities influence the local tax base and the local
economy (Power 1996). In 1960, about 21% of nonmetropo-
litan jobs in the U.S. were in the extractive industries. By
1985, that was down to only 8%. Power (1996) describes this
transition from a set of “core” extractive industries to an
expanded and diversified economy during this century. He
points out that lands with wilderness qualities are a rela-
tively scarce resource with significant alternative uses.
Wilderness protection does not impoverish communities by
locking up resources. Rather, it protects the economic future
of communities by protecting high quality natural environ-
ments that are increasingly in demand across the nation.

Specific Influences

Watson and Landres (1999) also suggest that some spe-
cific things have likely contributed to changes in attitudes
toward wilderness. These would include things that have
increased awareness about impacts caused by recreation,
media coverage of natural ecological processes, increased
scientific understanding of natural processes and noticeable
loss of protected natural areas.
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Awareness of Impacts Caused by Recreation—The
Leave No Trace program, originally developed by the U.S.
Forest Service in the 1970s, has been embraced by the
Bureau of Land Management, the National Park Service,
the U.S. Fish and Wildlife Service and a broad range of
outdoor user groups. In addition, it is gaining support from
the recreation industry and has formally organized as a
nonprofit organization (Swain 1996). LNT recently empow-
ered young, enthusiastic teams of people to travel through-
out the U.S. in Subarus packed with Leave No Trace educa-
tional brochures and souvenir first aid kits, evidence of
corporate sponsorship to support spreading the word about
how you can reduce your impacts on the natural environ-
ment while hiking, rafting and bicycling. Generally, wilder-
ness education programs are aimed at school age children,
with the hope of impressing them with the importance of
taking care of the limited natural places we have. The
Wilderness Impact Monster program (Hendricks and Watson
1999, Hendricks, in press), started in Oregon in association
with the Eagle Cap Wilderness, has spread to many places
in the U.S. as a method of making young and old more aware
of wilderness etiquette and our responsibility to take care of
the wilderness environment. These and other agency- and
corporate-sponsored programs have been aimed specifically
at changing some of the attitudes and values we know have
changed for wilderness visitors and the public.

Media Coverage of Natural Ecological Processes—
National and regional coverage of the role of fire in natural
ecosystems after the large fires of 1988 is believed to have
influenced public perceptions of the value of fire. Barraged
by Smokey Bear slogans and the belief that fire is bad, the
American public awoke in the 1980s to find scientists pro-
claiming the need for fires to correct many years of fire
exclusion policies. In a study by Manfredo and others (1990),
a strong relationship was found between knowledge about
fire effects and support for policies that allowed some fires to
burn in places where they did not pose threats to safety or
property. In the Rocky Mountain West, where recent occur-
rence of wildland fires had dominated the media, knowledge
about fire effects, and therefore support for policies to let
some fires burn, was higher than in other parts of the U.S.

Increased Understanding of Natural Processes—
Today, we have much greater understanding of natural
processes and their importance than we did in earlier de-
cades. The terms “biodiversity,” “habitat fragmentation”
and “ecosystem management” are not used and understood
only by scientists or in academic circles. The way we think
and talk about the landscape has been shaped by specific
advances in scientific understanding about the interrela-
tionships among parts of our environment. Rachel Carson
was writing Silent Spring as the debate over wilderness
protection was occurring. Today, we are extremely aware of
the effects of toxic chemicals on our environment and human
health. We are also constantly changing the way we look at
wild places due to new knowledge about the effects of fish
stocking on native amphibians (Matthews and Knapp 1999),
the effects of non-native species on biodiversity (Asher and
Harmon 1995) and the effects of recreation on natural
animal populations (Gutzwiller and others 1998). The United
States is considered the super science power of the world. We
are the biggest and most effective science producer of all the
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countries. The United Kingdom comes closest, with an
estimated 18% of U.S. science development; Japan is 12%,
Russia is estimated at 3%, Italy and Sweden at 4% and India
at 1%. Our understanding of natural processes and the
effects of our behaviors on the environment continue to
change rapidly.

Loss of Protected Natural Areas—While the National
Wilderness Preservation System has increased since 1985,
the amount of undeveloped places has generally decreased.
Scarcity naturally increases the value of natural landscapes
in an urban society that is rapidly developing its unprotected
places. As the landscape changes, movements to save open
space, to protect greenways and to expand protected areas
increase. Wetland development, offshore mineral explora-
tion and tourism development are all proceeding at a rapid
pace, contributing to the threat of depletion of unexplored,
undeveloped places in the U.S. A growing awareness of
increasing scarcity has affected the value of natural land-
scapes to many people.

The Future

Some of the societal and specific influences that are going
to change our relationship with wilderness in the next
century include continued urbanization of our culture, in-
creasing technology and information availability and the
potential commercialization of wilderness resources and
experiences.

Continued Urbanization

As our urban centers merge together and traditional U.S.
rural values continue to subside, a greater proportion of
wilderness visitors will both grow up and continue to reside
in urban situations. With urbanization comes expectations
of higher incomes, higher educational attainment and a
tendency to join organizations to influence change, includ-
ing protecting natural landscapes. While these visitors will
have less frequent exposure to nature and less familiarity
with the skills needed to deal with wilderness travel, they
may find the switch from dealing with conceptual space to
physical space as novel as recent past generations found the
reverse situation. Recent reports of substantial social and
economic benefits of wilderness experience programs on
urban, economically disadvantaged youth (Russell and oth-
ers 1998) only provide a glimpse of the potential value of
wilderness protection to increasingly urban populations.
One of the great research questions is the need to under-
stand how increasing urbanization will influence wilderness
values in the future. Speculation suggests that the more
urban we become, the more valued will be the primitive
landscape from which we originated.

Technology and Information

Vice President Al Gore once said “We are at the present
time woefully unprepared to grapple with the serious ethic
choices with which the new technology will confront us. The
very power to bring about so much good will also open the
door to serious potential problems.” While genetic cloning,
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new surgical techniques and medications and alternative
energy sources were probably foremost in his thoughts, his
concerns apply equally to the increasing effects of technology
and information on wilderness. In the future, it will continue
to be easier to find wilderness than it was in the past, the
likelihood that one will be able to do more indepth planning
of wilderness trips while seated at the computer at home will
increase, and the presence of technological devices that
directly conflict with the purpose of being in wilderness will
increase substantially. As this technology invades every
aspect of wilderness exploration, we will face the serious
need for development of an “information ethic,” just as we
were once in need of a “land ethic.” One of the reasons people
go to wilderness is for the sense of discovery and uncertainty.

In a study of Desolation Wilderness users in 1997-1998
that asked visitors to rank 19 potential uses of recreation
fees, providing access to existing information posted on the
Internet/World Wide Web about the Wilderness was ranked
15th and 17th for two independent samples of campers and
18th and 19th for two independent samples of day users
(Vogt and Williams, in press). This may be interpreted to
mean these visitors dislike the existing information about
the Wilderness, they lack Internet access or they recognize
the inappropriateness of so much available information
about a wild place. Much of the risk and adventure can be
taken away by the availability of electronic information such
as photographic images of campsites or vistas, fish stocking
history of lakes and streams and recent human visitation
levels. Aldo Leopold once lamented that unknown places
disappear as a dominant fact in human life. It may take
society’s discovery of the last uncharted place (and “posting
it on the web”) to understand what such discovery takes
away.

Commercialization of Wilderness
Resources and Experiences

The single greatest threat to the relationship that has
evolved between the American people and wilderness is the
recent trend toward charging fees for access to wild places on
public land. More (in press) argues that imposing fees for
access to public lands may not be consistent with the inter-
ests of the general public. Instead, commonly used willing-
ness-to-pay pricing approaches to establish fee policies pushes
public policy toward the preferences of the affluent in our
society. For Desolation Wilderness visitors, responses to
new and additional proposed fees were associated with user
perceptions that these fees would limit access for some
segments of society (Watson and others 1998). While exist-
ing restrictions on participation in wilderness recreation—
such as trailhead quotas, limits on river float permits, etc.—)
have mostly been perceived as fair to all potential partici-
pants, the introduction of fees changes the function of
wilderness in the lives of the American people, with the most
profound effects expected on the relationships between wil-
derness and the American working class (More, in press).

Fees could also change the relationship between the Ameri-
can people and the agencies charged with managing wilder-
ness. More (in press) is concerned that current strategies for
implementing recreation fees on public lands are serving the
interests of the agencies more than they are serving the
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public. Winter and others (in press) provide context for the
importance of this concern by presenting arguments that
social trust may be the most significant predictor of antici-
pated impacts of new fees, general attitudes toward recre-
ation fees, and amounts people are willing to pay for recre-
ation access. While Winter and others (in press) report that
the expected impact of fees is more likely to be in the form of
reduced spontaneity than exclusion, there is no doubt that it
will change the values associated with wilderness.

One of the most basic effects of charging fees for wilder-
ness access will be the perception of commercialization, or
treating the wilderness as a commodity, even by members of
the public who agree in principle with charging user fees
(Trainor and Norgaard, in press). And we expect substantial
displacement effects due to fees (Schneider and Badruk, in
press). The existence of fees at some areas, even if we develop
a policy that charges for all public land access, will influence
whether people participate in outdoor recreation and where
they go. Future analyses of use and user characteristics, like
this one, will not be directly comparable to previous summa-
ries, mostly because of the effects of this one major change in
public policy.

Future Research on Wilderness
Visitors

Future wilderness visitor research should focus more on
the effects of urbanization, technology, and information and
communication on the way people use and value wilderness.
As a result of recent and anticipated changes in society and
some specific things that influence how the American people
will relate to wilderness in the future, there are several new
issues that should commonly be addressed in visitor sur-
veys. Here are some examples of information needs that
should be considered; most have not been included in the
past:

1. Did the visitor pay a fee? How many times during the
past year did the visitor pay a fee to visit wilderness? How do
fees affect the amount of time spent in wilderness, the
number of wildernesses visited and the way visitors feel
about wilderness?

2. How well do the visitors feel that the Forest Service (or
National Park Service, Bureau of Land Management or Fish
and Wildlife Service) represents their personal values re-
lated to wilderness?

3. Did the visitor bring a cellular phone on the trip? Did
the visitor bring a global positioning system on the trip?

4. Did the visitor obtain information on the Internet
about the wilderness, beyond how to get there? Does the
visitor have Internet access at home? Has the visitor ever
accessed the Internet page for a specific wilderness or a
national forest to obtain wilderness information?

5. What is the annual household income (in categories
defined to provide better documentation of high income
group participation) of the visitor? How many people are in
the household?

6. Did the visitor come to this wilderness as a member of
a private party, a commercially guided party or an institu-
tional group?

7. What conservation or outdoor recreation organizations
currently list the visitor as a member?
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8. Does the visitor come to the wilderness for functional,
emotional or symbolic reasons?

9. What ecological values does the visitor ascribe to wil-
derness protection?

Wilderness research is not in decline as it was in the
middle of the 1980s. In fact, it is occurring at a more rapid
rate than it was at that time. There remains, however, a
tendency for scientists to inititate wilderness studies at
places where no previous research had occurred, instead of
conducting followup studies at places with baseline informa-
tion available. When wilderness visitor populations have
been examined for changes in characteristics of users or
their trips, very few changes were found. Currently there is
a need for more trend studies, but not simply of descriptive
characteristics of the people who visit wilderness and their
trips. We need to better understand the values they associ-
ate with wilderness and the forces in society that are leading
to changes in those values. In research studies of the future
we need to ask questions which provide us with greater
understanding of visitor attitudes toward technology, com-
mercialization of wilderness experiences, public trust, socio-
economic influences and personal meanings ascribed to
wilderness visits. This knowledge will provide us with greater
insight into how the attitudes of the American people toward
wilderness are changing and the meanings that wilderness
protection are likely to provide.
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How do Visitor Density and Anthropogenic
Change in Frontcountry Wilderness Settings
Affect Recreation Benefits?

Jeffrey R. Behan

Merton T. Richards

Martha E. Lee

Abstract—Effects on recreation benefits were assessed using ques-
tionnaires and image sets depicting visitor density ranges and
anthropogenic setting changes at two heavily-visited wilderness
sites. Visitor benefits were less affected by high visitor densities at
the more accessible of the two sites. New age medicine wheels had
a positive effect on visitor benefits, as did trail revegetation. Al-
though wilderness visitor density guidelines are frequently ex-
ceeded at both sites, wilderness designation is defended as accept-
able, because frontcountry wilderness borders buffer less accessible
backcountry areas from excessive impacts, and provide inexperi-
enced and casual visitors with non-mechanized recreation experi-
ence opportunities, and exposure to wilderness.

Research summarized in Driver and others (1991) and
applied using a research and management framework called
benefits-based management, or BBM (Lee and Driver 1999)
has demonstrated the wide variety of benefits humans
receive from interaction with amenity resources, such as
experiences in wilderness areas. Recreation benefits are
defined as the “realization of desired and satisfying on-site
psychological experiences; changes that are viewed to be
advantageous or improvements in condition (psychological
and physiological) to individuals, to groups, to society...and
the prevention of worse conditions” (Bruns and others 1994).
Quantifiable physical fitness benefits are most strongly
supported by empirical research, but restorative benefits,
improved ecological awareness and learning, strengthened
social bonds, spiritual and achievement benefits have also
been consistently identified. The ability to attain benefits
may be affected by recreation experience quality. Commonly
used indicators and standards for quality are based on
visitor density and anthropogenic change, such as biophysi-
cal impacts in wilderness recreation settings (Manning and
others 1996).

The Sedona District of Coconino National Forest sur-
rounds the town of Sedona, Arizona, and has one of the
highest recreation uses of any district in the entire National

In: Cole, David N.; McCool, Stephen F.; Borrie, William T.; O’Loughlin,
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Volume 4: Wilderness visitors, experiences, and visitor management; 1999
May 23-27; Missoula, MT. Proceedings RMRS-P-15-VOL-4. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Rocky Mountain Research Station.

Jeffrey R. Behan was formerly a Research Assistant at Northern Arizona
University, and now works at the Grand Canyon Monitoring and Research
Center. Merton T. Richards is Professor Emeritus, and Martha E. Lee is
Associate Professor, Northern Arizona University. We thank the Rocky
Mountain Forest Experiment Station for support of this project.

USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000

Forest System. Vistas of red sedimentary rock formations,
unique plant communities, interesting prehistory and out-
standing opportunities for primitive recreation characterize
the district, which includes the Red Rock-Secret Mountain
and Munds Mountain Wildernesses. Experienced by more
than a quarter of million people each year, these are the two
most visited wildernesses in Arizona (USDA Forest Service
1997a). Meeting the intent of the Wilderness Act is problem-
atic for managers due to the proximity of wilderness bound-
aries to urban developments and roads, high numbers of
visitors and the presence of a thriving tourism industry.

Background and Methods

We investigated the effects of increasing visitor density
and a site-specific type of anthropogenic setting change on
recreationists’ ability to attain benefits at each of two heavily
visited front country wilderness attraction sites near Sedona
in summer and fall 1996 and spring 1997. Devils’ Bridge is
a large sandstone arch in the Redrock-Secret Mountain
Wilderness accessed from a Sedona suburb via a 3 km dirt
road and 1.5 km trail; the more easily accessed Bell Rock is
a 100-meter tall sandstone formation located just inside the
Munds Mountain Wilderness boundary only 200 meters
from the main gateway highway into the Sedona area.

Site-specific sets of photograph-based images, digitally
modified to portray a range of visitor densities and a pair of
human-caused biophysical setting variables, were used with
a written questionnaire in on-site visitor surveys. We used
pictures to illustrate study variables because humans ob-
tain most environmental information through visual per-
ception (Gibson 1979). Photo-realistic portrayals provide
better consistency in what visitors are responding to than
verbal or written versions of the same information, facilitat-
ing more accurate and direct responses (Chenoweth and
Gobster 1986). Pictures thus allow more direct relation of
respondent assessments to actual features of the landscape
than verbal descriptions, and manipulation of a single vari-
able in images that are the same in all other aspects allows
reliable attribution of causal affect to that variable (Vining
and Stevens 1986). Our methodology was similar to that of
Manning and others (1996), who used sets of computer-
manipulated, photo-realistic portrayals to assess accept-
ability of a range of biophysical impacts and visitor density
levels at principal attraction sites in Arches National Park.

To construct our image sets, 35mm slides of recreationists
in the Sedona area and moderate wide-angle photos of
Devil’s Bridge and Bell Rock (for use as base or background
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images) were imported into image manipulation software.
Individual and small groups of foot travelers in the images
were masked and saved as separate clips, then digitally
pasted in various numbers and combinations onto copies of
the base image for each site, producing sets of photo-realistic
visitor density scenarios with identical backgrounds. Digital
files for each image were converted to 7”x 10”color photo-
graphic prints, mounted in random order on fabric-covered
pieces of plywood (so they could be presented simulta-
neously) and re-randomized after approximately 30 respon-
dents had looked at them. A similar method was used to
prepare and display images of biophysical changes at Devil’s
Bridge and Bell Rock.

The first kilometer of Devil’s Bridge Trail (formerly used
by off-road vehicles) is devegetated. Small-scale efforts to
revegetate this portion of the wilderness access have been
made in the past. We investigated potential effects of eco-
logical restoration on ability to attain benefits at Devil’s
Bridge using a set of four images showing the roadsides
incrementally more revegetated to a more trail-like condition.

At Bell Rock, we investigated the effect of seeing a 3m ring
of stones called a medicine wheel on benefits. We used an
image pair depicting an identical scene with, and without a
medicine wheel visible. Originally part of Plains Indian
culture, and possibly related to their knowledge of as-
tronomy (Eddy 1974) medicine wheels have been adopted by
the Sedona “new age” community and like-minded visitors
as symbols of their own spiritual beliefs (Lee and Tainter
1996). Dismantling new medicine wheels when they are
constructed in wilderness areas is a substantial and ongoing
task for area managers.

For our survey questionnaire, specific benefits described
by previous researchers (Bruns and others 1994; Driver and
others 1991; Driver and Peterson 1986; Pierskalla 1996)
were consolidated into seven benefit groups from which
respondents were asked to choose one as most valuable:

RESTORATIVE BENEFITS

-feel more of a sense of freedom

-feel exhilaration/excitement

-reduce feelings of depression or anxiety
-reduce feelings of tension or stress

LEARNING

-learn more about the natural history of the area
-learn more about the cultural history of the area
-develop/express my creativity

STRENGTHEN SOCIAL BONDS

-feel closer to my friends

-bring my family closer together

-feel more independent

-spend time with people who share my values

SPIRITUALITY

-feel stronger spiritually

-gain a sense of peace and serenity

-experience a oneness with nature and the cosmos

RELATIONSHIPS WITH NATURE

-increase my understanding of the natural environment
-increase my awareness of the natural environment
-be in a wilderness area
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PHYSICAL FITNESS/EXERCISE
-feel healthier

-improve my overall sense of wellness
-improve my cardiovascular condition

ACHIEVEMENT
-improve my skills and abilities
-challenge myself

Manfredo and others (1996) note the importance of assess-
ing recreation experience preferences as closely as possible
to the time of interest. We contacted visitors when benefits
they were accruing (or expected to) were presumably very
salient: upon their return to site access points from short-
duration (usually two hours or less) excursions into wilder-
ness areas. Respondents evaluated the conditions portrayed
in each image on a seven-point Likert scale for effect on their
ability to attain their most valued recreation benefit. Surveys
were administered to one person per group of visitors,
during all times of day and week over a several-month
period, producing broadly representative samples.

Results

Aspects of respondents common to both sites were at least
some college education and a 2 to 1 ratio of out-of-state to in-
state residents. All respondents were foot travelers and most
cited day hiking as their most enjoyable activity, although
spiritual activities were also significant at Bell Rock.

Devil’s Bridge

Devil’s Bridge is a day use area; 75% of respondents stayed
two hours or less and another 24% stayed between two and
six hours. Eighty-four percent listed day hiking as their most
enjoyable activity. Among benefits attained while recreat-
ing at Devil’s Bridge (table 1), 36% of respondents valued
relationships with nature most, followed by restorative
benefits (25%) and physical fitness/exercise (22%).

Figure 1 shows mean ability to attain benefits at Devil’s
Bridge by number of visitors. Increasing visitor density was
negatively correlated with ability to attain benefits.

Figure 2 shows effects on ability to attain benefits of trail
width at Devil’s Bridge. Trail 1 is an unmodified image of the
trail as it currently exists; trail 2, trail 3 and trail 4 are the
same image with progressively more vegetation added along
the sides of the trail. Visitors were most able to attain
benefits under the most revegetated, trail-like condition,
indicating that ecological restoration efforts here would
increase visitor benefits.

Table 1—Devil's Bridge site: benefit valued most, N = 107.

Benefit type Percentage of total
Relationships with nature 35.5
Restorative 252
Physical fitness/exercise 21.5
Spirituality 9.3
Strengthen social bonds 6.5
Learning 1.9
Achievement 0

Total 100.0
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Table 2—Bell Rock site: benefit valued most, N = 80.

Benefit type Percentage of total
Restorative 313
Spirituality 26.3
Relationships with nature 13.8
Strengthen social bonds 11.3
Physical fitness/exercise 11.3
Learning 5.0
Achievement 1.3

Total 100.0

-3 -2 -1 0 1 2 3

Figure 1—Devil’s Bridge site mean effect on ability to attain benefits by
visitor density'- 2.3, N = 107.

" Ratings on a 7-point Likert scale, -3 = very negative effect, 0 = no effect,
+3 = very positive effect (on ability to attain most valued recreation benefits).

2 Differences in ability to attain benefits were statistically significant at each
increment of increasing visitor density, Wilcoxon signed rank tests, one-tailed
p<.01.

3 Correlation (Kendall's tau-b) between visitor density and ability to attain
benefits: -.62, one-tailed p < .001.

trail 4

trail 3

trail 2

trail 1

0 0.5 1 15 2 25

Figure 2—Devil’'s Bridge site mean effect on ability to attain benefits by
trail width®.2.3, N = 107.

" Ratings on a 7-point Likert scale, -3 = very negative effect, 0 = no effect,
+3 = very positive effect (on ability to attain most valued recreation benefits).

2 Differences in ability to attain benefits were statistically significant between
trail 1 (unmodified image of jeep road) and trail 2 (first increment of revegetation),
and between trail 3 (second increment of revegetation) and trail 4 (third increment
of revegetation, the most “trail-like” condition). Wilcoxon signed rank tests, one-
tailed p < .01.

3Correlation (Kendall's tau-b) between amount of trail revegetation and ability
to attain benefits: .23, one-tailed p < .001.

Bell Rock

Day hiking was the most enjoyable activity for 43 percent
of respondents, followed by spiritual activities (26%) and
photography (10%). Thirty-one percent of respondents cited
restorative benefits as most valuable, followed by spiritual
benefits (26%), relationships with nature (14%) and strength-
ened social bonds and physical fitness/exercise (11% each).
See table 2.
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Figure 3 shows mean ability to attain benefits at Bell Rock
by number of visitors. Respondents were less able to attain
benefits at each increment of increasing visitor density.
Figure 4 shows mean effect on benefits for the medicine
wheel image pair. Respondents were significantly more able
to attain recreation benefits when they did not see a medi-
cine wheel than when they saw one, although both scenarios
were evaluated positively.

‘ 36 people
\ \ ]

‘ 28 people

[ ]

‘ 20 people

16 people
1% people

8 people j

4 people

no people

-3 -2 -1

o
=
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w

Figure 3—Bell Rock site mean effect on ability to attain benefits by
visitor density"2 3, N = 80.

1 Ratings on a 7-point Likert scale, -3 = very negative effect, 0 = no effect,
+3 = very positive effect (on ability to attain most valued recreation benefits).

2 Differences in ability to attain benefits were statistically significant at each
increment of increasing visitor density (Wilcoxon signed rank tests, one-tailed
p <.01) except for 16 by 20 people, and 20 by 28 people comparisons, p =.013
and .011 respectively.

3 Correlation (Kendall's tau-b) between visitor density and ability to attain
benefits: -.58, one-tailed p < .001.

Discussion

Devil’s Bridge

Results for visitor density at Devil’s Bridge show that
increases in negative effect on ability to attain benefits were
greatest between 8 and 12 people visible at one time (fig. 1).
Mean Likert-scale ratings dropped below negative one (a
moderately negative effect on ability to attain benefits) at a
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without medicine
wheel

with medicine wheel

Figure 4—Bell Rock site mean effect on ability to attain benefits for
medicine wheel image pair®-2, N = 80.

1 Ratings on a 7-point Likert scale, -3 = very negative effect, 0 = no effect,
+3 = very positive effect (on ability to attain most valued recreation benéefits).

2 Difference in ability to attain benefits for scenarios with and without a

medicine wheel visible was statistically significant. Wilcoxon signed rank test,
one-tailed p < .01.

density of about 10 people, which we propose as a potential
management standard. This density was rated well above
the lowest rating of very negative for effect on benefits and
was also the point beyond which ratings became signifi-
cantly more negative. The Sedona District’s proposed group
size limit is 12 in designated wilderness areas (USDA Forest
Service 1997a).

Greater ability to attain benefits under trail-width than
road-width conditions at Devil’s Bridge is consistent with
Kaplan and Kaplans’ (1989) findings of higher preference for
natural scenes in general, and for trees in particular. Pref-
erence for outdoor scenes is related to the presence and
amount of human artifacts in them (Peron and others 1998),
and although scenes described as natural are not restricted
to wilderness, people are more likely to respond to a scene as
natural if human-built features are absent or not prominent
(Ulrich 1983). The most positively rated image in this set
(trail 4) also contains the informational factor mystery,
which has been found to often be a significant predictor
variable for preference of natural scenes. Mystery is defined
as “...the promise of further information if one could walk
deeper into the scene,” such as a “...bend in a path and a
brightly lit area that is partly obscured by foreground
vegetation.” (Kaplan and Kaplan 1989).

Bell Rock

Bell Rock is adjacent to Sedona’s principal gateway high-
way, making the site easy to find and attractive to casual,
inexperienced visitors. In contrast, locating Devil’s Bridge
Trail requires good directions and willingness to drive 3 km
on a rough dirt road, making it more of a destination for
visitors consciously seeking a primitive setting, and less
subject to spontaneous, unplanned visits. Results for visitor
density at Bell Rock show that increase in negative effect on
benefits was largest between 12 and 16 people visible at one
time (figure 3). Mean Likert-scale ratings dropped below
negative one at around 14 people visible at one time. This is
our suggestion for a management standard, and is a sub-
stantially higher density of visitors than was considered
acceptable by the Devil’s Bridge respondents, presumably
because the more accessible and easy-to-locate Bell Rock site
attracts less experienced visitors. As Hall and Shelby (1996)
note, experienced visitors are more likely to have established
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encounter norms and to make the effort to avoid areas of
high visitor density, and are generally less tolerant of en-
counters than inexperienced visitors.

The construction of medicine wheels at Bell Rock is a
phenomenon related to the romanticization and cooptation
of Native American cultures by some Sedona residents,
visitors and tourism businesses, and conflation of native
beliefs with tenets of the so-called “new age” movement.
Over the past 15 years, Sedona has acquired a reputation as
a new age center, enhanced through marketing by local
merchants and tour operators. One local guidebook lists Bell
Rock as a particularly strong vortex, “...a place where the
very fabric of the Universe is distorted in a manner that
allows power from the dimension of pure energy to ‘leak
through’ into our dimension.” The guidebook provides direc-
tion maps and detailed instructions on how to access this
“...dynamo of cosmic energy...” at Bell Rock, as well as an
interpretation of the medicine wheel ceremony and how to
choose a spot to build one (Dannelley 1989).

Many Native American people view building medicine
wheels out of their original context as disrespectful to
indigenous cultures (LaDuke 1990, Laxson 1991). Since
they are not part of the natural landscape and are not
genuine artifacts of native habitation or related to present-
day native ceremonial practices, local Forest Service and
volunteer personnel expend considerable effort dismantling
medicine wheels, particularly in wilderness areas.

Our results for the medicine wheel image pair suggest
that seeing a single medicine wheel may not strongly detract
from ability to attain benefits at Bell Rock. However, if
Forest Service personnel didn’t actively dismantle medicine
wheels, visitors to Bell Rock might easily encounter several
over the course of a recreational experience. About 14% of
respondents thought the medicine wheel portrayed either
was, or may have been constructed by Native Americans,
and rated seeing the medicine wheel as having a more
positive effect on benefits than not seeing it, understandable
if they thought it was a genuine Native American artifact.
When these respondents are excluded from the sample,
differences in ability to attain benefits with and without the
medicine wheel visible are somewhat more pronounced,
although effects on benefits were still positive in both cases.

This issue needs to be treated carefully by area managers.
In our survey at Bell Rock, the scenario with a visible
medicine wheel was rated as having a positive effect on
benefits, and several respondents interpreted the questions
concerning medicine wheels as evidence that local managers
were misguided about, blind or even hostile to native land
ethics. In this regard, Laxson (1991) observes that many
Americans, faced with the excesses of modern society, are
curious about native spiritual beliefs, which are perceived to
encompass less destructive relationships with the natural
world (Callicott 1982). Cartwright and Burns (1994) state
that implementation of sustainable ecosystem management
will require a much more ecologically knowledgeable popu-
lation, and numerous authors (for example, Booth and
Kessler 1996, Jostad and others 1996) have cited the poten-
tial of Native American land ethics to provide guidance for
moving toward more ecologically attuned wildland manage-
ment and decision-making.

The linkage between environmental sensitivity and inter-
est in Native American land ethics is admittedly complex.
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However, by speaking directly to the commonalities many
visitors see here, managers could further the cause of greater
ecological literacy, increase visitor knowledge of Southwest-
ern native cultures and mitigate potentially adverse public
reaction to removal of medicine wheels.

Conclusions

Restorative, relationships with nature, physical fitness
and spiritual benefits were most valued by respondents.
Increases in visitor density had a progressively more nega-
tive effect on ability to attain these benefits. For each site,
the density of visitors in images producing mean evaluations
of —1 (analogous to a moderately negative effect on ability to
attain most valued benefits) was suggested as a manage-
ment threshold. Although the two sites were ecologically
and aesthetically similar, our suggested maximum visitor
density thresholds for them differed significantly: 10 people
at one time for Devil’s Bridge versus 14 people at Bell Rock.
Location differences between the sites in relation to gateway
roads in the area, and consequent variation in visitor types,
help explain this discrepancy.

Sedona area managers acknowledge the shortage of primi-
tive settings (using a standard ROS classification) across the
forest, despite great demand for them, but they are forced to
manage more intensively because visitation at both Devil’s
Bridge and Bell Rock greatly exceeds the standard for
primitive designation (USDA Forest Service 1997b). Thus,
landscape settings are managed for primitive qualities, but
managerial settings are more consistent with a rural classi-
fication. Even under these conditions, we argue that wilder-
ness designation has merit. Although desired density stan-
dards are commonly exceeded, providing largely natural
settings free of motorized and mechanized travelers allows
many inexperienced, less discriminating visitors to gain the
benefits of interaction with wilderness and more of an
appreciation for it. Moreover, allowing wilderness borders to
be designated near heavily traveled front country settings
buffers core areas of wilderness from more intensive use.
Permitting visitation standards to be exceeded at these sites
may attenuate ecological degradation of less disturbed ar-
eas, by not displacing visitors to them. The actions necessary
to bring visitation standards within primitive classification
at Devil’s Bridge, and especially at Bell Rock, would be
restrictive and costly, using resources perhaps better allo-
cated to less used and impacted places more likely to benefit
from managers’ attention (Cole and McCool 1997).

Efforts to mitigate anthropogenic changes would augment
visitor benefits at both sites. The most revegetated condition
had the most positive effect on benefits at Devil’s Bridge, and
visitors to Bell Rock would rather not see medicine wheels,
supporting the current policy of dismantling them. How-
ever, failure to acknowledge the positive aspects of visitor
interest in native culture, ritual and land ethics could stifle
acquisition of this potentially important type of visitor
benefit. Thus, we suggest on-site visitor education that
includes: 1) an explanation of the inappropriateness of
building medicine wheels in wilderness areas; 2) a discus-
sion of differences between Southwestern and Midwestern
Native cultures, and 3) acknowledgement of certain com-
monalities between Native American land ethics and eco-
system approaches to land management.
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Finally, our study supports the use of computer-manipu-
lated, but photo-realistic images to assess human percep-
tions and opinions about environmental variables. Visual
presentation of alternative scenarios holds great promise for
generating usable information about perceptions of wilder-
ness visitors.
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Noise Impact Issues on the Great Walks of

New Zealand

Gordon R. Cessford

Abstract—This paper describes the features of recreational noise
impacts and presents examples from popular New Zealand back-
country trails. Some noise effects were noticed at very high levels,
and a varied range of tolerance for these was noted. Aircraft noise
provided the most extreme impact example, while noise impacts
from motorboats and social behaviour in huts were also notable. The
need for more active management cooperation with authorities
managing adjacent airspace and waterways is emphasised. Re-
search on links between noise effects and social conflict perceptions
is recommended.

New Zealand has an extensive system of national parks
and other protected areas covering almost 30% of its land
area. The Department of Conservation (DOC) manages
these diverse areas primarily for protection of their intrinsic
natural and historic resources. Subject to this primary
conservation goal, DOC is also required to foster the use of
these lands for public enjoyment and appreciation. It does
this primarily through providing a visitor-support frame-
work based on over 10 000 km of managed trails, 1 000
accommodation huts, and 250 formal campsites with toilet
and water facilities. The bulk of these facilities are encom-
passed in backcountry recreation settings, and the types of
recreation opportunities available are predominantly wil-
derness-based. The DOC visitor groups mainly catered for
there are the remoteness-seekers and backcountry adven-
turers (Department of Conservation 1996, Cessford and
Dingwall 1997). However, these multi-day backcountry visi-
tors represent only a small proportion of the total visitor
population to the natural areas managed by the DOC.
Visitor numbers and diversity are much higher in the more
accessible front-country areas where day use is predomi-
nant. Consequently, visitor impact issues such as recreation
noise are also more likely to be acute in these areas. This
paper identifies some of the main noise impact issues in New
Zealand protected natural areas. It reports on an analysis of
data from 11 previous surveys of visitors to popular multi-
day hiking trails, known as the ‘Great Walks’ (Cessford
1998a-k). In this context, the types of noise impacts that can
occur, the different sources of noise effects and the options
available for management are also explored.
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Noise Impact Issues

To enable more effective understanding of the diversity of
management issues raised by noise in outdoor recreation,
some basic distinctions are helpful. First, it is important to
distinguish noise effects from noise impacts. Noise effects
are simply the sounds being generated, while noise impacts
can be considered as any specifically negative outcomes.
However, for practical management purposes, further dis-
tinctions are needed to improve answers to the basic impact
management questions: What is the problem, who is gener-
ating it, and what can we do about it? The most helpful
distinctions are between the environmental and social im-
pacts of noise and among the sources generating various
noise effects.

Distinguishing Noise Impacts

Environmental and Social Impacts—In protected area
management, noise effects are most significant for any
disturbance they create for wildlife species. The environ-
mental consequences of these noise effects will on the re-
sponse-characteristics of the affected species and the degree
to which noise variables such as type, volume, periodicity
and duration may alter the severity of the effects (National
Parks Service 1994; Cessford 1997). In general terms, bio-
logical research into noise impacts can focus simply on how
the noise affects the behaviour, viability and sustainability
of different wildlife species. Contextual factors such as what
the noise is, how it is being generated and the primary
agents generating it are of little significance in environmen-
tal terms. They become more important after impacts issues
are identified, and decisions about management actions are
required. Yet these types of contextual factors are funda-
mental to understanding the social consequences of recre-
ational noise. These social impacts do not relate simply to
the occurrence of noise events. They are affected much more
by the meanings and associations attributed to those noises
by the people perceiving some impacts. These subjectively
defined social impacts go beyond simple expressions of
annoyance. They are commonly related to perceptions of
natural quiet, visitor enjoyment and safety concerns (Na-
tional Park Service 1994).

Natural Quiet—While parks contain many tangible fea-
tures such as animals, plants, waters, geological features,
historic buildings and archaeological sites, they also contain
many intangible qualities such as solitude, space, scenery,
clear skies, sounds of nature and natural quiet (National
Parks Service 1994). Natural quiet does not necessarily
mean silence. It can be defined as the natural ambient
conditions or the sounds of nature and can range from
complete silence to a thunderstorm (Department of
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Conservation 1996). Such qualities are considered increas-
ingly significant in providing a counter to the cacophony of
everyday life. Extensive U.S. research from the National Park
Service (1994) found that over 90% of surveyed visitors
considered natural quiet an important part of their reason for
visiting a national park. DOC also views natural quiet as a
tangible social and environmental value, and it is committed
in its Strategic Business Plan (Department of Conservation
1998) to identifying those areas where appropriate restric-
tions may be required to ensure visitor enjoyment, minimize
visitor conflict and protect wildlife. A preliminary process for
managers to systematically define areas of natural quiet and
locations of noise impact issues is currently underway.

Visitor Enjoyment—Noise effects that intrude on the
desired recreation experiences of visitors can have negative
impacts on visitor enjoyment. People may still consider their
overall recreation experience enjoyable, but the quality of
their visit may have been compromised. However, the man-
agement task is not simple, as people’s reactions to different
noise types, levels and contexts are highly variable. Kariel
(1980) compared the evaluations of mountaineers and road-
side campers for different natural, human and technological
noises. Mountaineers were found to be more positively and
negatively sensitive to sounds. They rated the nature-re-
lated sounds as more pleasant than did the campers, and the
human and technology-related sounds as particularly more
annoying. While the noise types and levels were the same,
the meanings associated with them were not. Sutton (1998)
found similar contrasts between different groups of glacier
sightseers. Those on the main valley-floor trail indicated
much lower aircraft noise annoyance than those on the
rugged trails to high valley-wall viewpoints.

In certain cases, the actions of some visitors may generate
the noise effects that impact the recreation experiences of
others. Most common examples highlight differences be-
tween motorized and nonmotorized recreation activities and
modes of recreation access. In these cases, motor-noise does
more than just disturb natural quiet. The sound of a snow-
mobile, jet ski, motorbike or helicopter can sometimes be
interpreted as a strong indicator of differences in the moti-
vations, goals, environmental values and behaviours of
different recreation participants. For example, consistent
differences have been identified between the motivations
and goals of snowmobilers and cross-country skiers (Knopp
and Tyger 1973; Butler 1974; Jackson and Wong 1982).
These are not simply cases of one activity versus another,
but of how different people value and define their recreation
experiences, how they act to achieve these experiences, and
how they differ in their perceptions of what are acceptable
experience conditions. In this context, the noise effects
generally contributing most to noise impact perceptions are
from people seeking different recreation goals (Ruddell and
Gramman 1994; Gibbons and Ruddell 1995) or from people
engaged in obtrusive behaviours (Devall and Harry 1981;
Womble and Studebaker 1981; West 1982).

Safety Concerns—One particular association made with
noise relates to perceptions of hazard. To a nonmotorized
user, the sound of a motorized vehicle can raise a sense of
apprehension about possible collisions. Such apprehension
can interfere with achievement of recreation experiences.
Conversely, for some visitors, sounds indicating the presence
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of other people and ready access to vehicles can create a
sense of reassurance in personally challenging natural set-
tings. The lack of sound from mountain bikes is often
perceived as a hazard, due to the surprise encounters that
occur. But while some suggest that riders carry bells to
reduce the surprise, to others, such noise would be consid-
ered intrusive and indicate a wider conflict effect. A similar
mix of attitudes can relate to the presence of mobile phones
in remote settings, giving reassurance to some visitors and
causing disturbance to others.

Distinguishing Noise Sources

While noise impact issues are embedded in wider issues of
recreation conflict, clearly establishing the sources of any
noise effects remains a particularly important task for
managers. If a noise impact issue is revealed or anticipated,
the ability to make effective management decisions depends
on clearly determining the source of the noise, determining
the degree of jurisdiction that can be exercised and identify-
ing the relevant stakeholders for consultation and negotia-
tion. The variety of noise effects that can generate environ-
mental and social impacts can be summarised in four
interrelated categories.

External Nonrecreational Noise Intrusions—These
can be generated by external sources outside of a conserva-
tion manager’s control. Perhaps the most intrusive ex-
amples worldwide are military aircraft engaging in low-
altitude training. Commercial aircraft use flight paths that
rarely allow for land use considerations in underlying pro-
tected areas, sometimes exacerbating their noise impacts by
leaving the additional intrusion of distinctive contrail mark-
ings in the sky. Other examples include noise from road, rail
and shipping movements, machinery use, industrial pro-
cesses and general urban noise.

External Recreational Noise Intrusions—External
intrusions can also be generated by recreation sources out-
side management control. Most examples refer to sightseeing
aircraft. Other examples include noise from recreational
vehicles used on adjacent land areas or waterways managed
under different conditions (such as motorbikes, jet skis, and
water-skiing). Recreational activities such as large picnic
groups or music events may also generate high levels of
different noise types. All these types of external noise intru-
sions could be considered as “edge effects” or “boundary
effects.”

Onsite Interactivity Noise Intrusions—People shar-
ing settings for different recreation activities under a com-
mon management regime can experience inter-activity noise
intrusions. These commonly relate to the different types of
participants, their behaviours and their use of equipment.
The most commonly cited examples highlight differences
between motorized and nonmotorized activities (including
cross-country skiing versus snowmobiling; canoeing, sailing
and swimming versus motorboats, jet skis and water-skiing;
skiing versus heli-skiing; walking and cycling versus
motorbiking and off-road driving). There are numerous
other variations where noise from other nonmotorized
activities can contribute to perceptions of intrusion (such as
rafting and canoeing versus fishing; walking and running
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versus mountain biking; walking versus running; stock-use
and dog-walking versus walking). Noise is often the key
distinguishing feature between different activities. It can
contribute to perception of recreation conflict in two main
ways. First by creating a direct sound intrusion that is
considered inappropriate by some (such as loud music and
mobile phone use). And second by acting as an indicator that
an activity or behaviour considered inappropriate is taking
place (such as a chainsaw or a motorbike). While these two
aspects overlap, it is clear that there is a distinction between
the audibility of a noise and the different things that noise
can mean to people.

Onsite Intra-Activity Noise Intrusions—People ex-
hibiting different behaviours in the same activity may gen-
erate noise intrusions. In principle, the same impact pro-
cesses apply as with inter-activity noise, but the
characteristics are often more subtle. In this situation,
people differ in how they participate in the activity and in the
meanings they attach to these different behaviours. The
social behaviour of some people along trails, at huts and
campsites, at picnic areas or at other attractions may not fit
with what is considered appropriate by those being im-
pacted. Characteristics of the timing, level and type of noise
can play a major role in defining people’s perceptions of the
appropriateness of different behaviours. Often, these per-
ceptions are accompanied by judgments about the recre-
ation values, motivations and worthiness of those other
people in that setting. For example, rowdy behaviour in a
hut may be viewed very differently if it is expressed in a
different language or accent.

The Great Walks

The collection of trails known as the ‘Great Walks’ include
the most popular and well-known multi-day walking trails
in New Zealand. While they are located in wilderness set-
tings, they are specifically managed to make provision for
people with an interest in achieving wilderness-related
recreation experiences, but who lack sufficient experience,
equipment or opportunity to access the more challenging
remote areas. These people comprise the DOC visitor-group
labelled backcountry-comfort seekers (Department of Con-
servation 1996, Cessford and Dingwall 1997). To meet the
needs of these visitors, the Great Walks are managed to
provide high-quality natural settings, highly developed track
standards, bridging for all-weather access, regularly located
huts providing water, toilet and basic cooking facilities and
ready access to main transport routes.

While these Great Walks comprise less than 5% of all the
trails managed by the DOC, they are of particular impor-
tance, as they help fill the gap between the wilderness user
and the front-country user. This gap is between the highly
experienced user and the inexperienced user interested in
achieving more wilderness-oriented types of recreation ex-
periences. Without the particular opportunity provided by
the Great Walks, thousands of people looking for the less
demanding overnight hiking experiences in backcountry
settings would effectively be excluded from such participa-
tion, and the public wilderness constituency would be
consequently diminished. Hiker numbers on the Great Walks
far exceed those on backcountry trails or in wilderness
areas. Moreover, the Great Walks are especially important
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components of the nature-adventure opportunities com-
monly associated with New Zealand’s tourism industry and
image. The numbers of international visitors hiking the
Great Walks commonly exceed those of New Zealanders.

As noted internationally (Watson 1995: Manning and
others 1996), trends in New Zealand outdoor recreation are
characterized by growth in the diversity of visitors and the
activities they are engaged in, rather than by simple growth
in use levels. Most of this growth is based on steadily
increasing international tourist numbers. National exit sur-
veys indicate that each year brings more international
visitors participating in increasingly varied activities, much
of which is provided by an increasing variety of commercial
recreation services (New Zealand Tourism Board 1996).
Such growth in the diversity of recreation demand and
supply brings with it growth in the diversity of situations
where different physical and social impacts may arise. Given
the influence of increasing numbers of international visitors
in the overall growth of park visitors, and the growing
commercial provision of new recreation opportunities, the
potential for increased instances of noise impact is also
increasing. The Great Walks in New Zealand represent “the
front of the backcountry” and, in that respect, offer a strate-
gic location for the investigation of growing social and
physical impact issues that may diffuse more widely as
overall use levels increase. The remainder of this paper
discusses noise impact issues and management, and sum-
marizes the perceptions of noise impacts reported by Great
Walk visitors.

Noise Impacts on the
Great Walks

A selection of results from an extensive visitor survey
based on the Great Walks illustrates the diversity of noise
issues. Almost 5 000 visitors were sampled in 11 surveys
from several of the most popular multi-day walking trails in
New Zealand, a multi-day river-canoeing trip and a multi-
day sea-kayaking trip (Cessford 1998a-k). These trips are
typically of three to five days’ duration in unmodified natu-
ral environments of high wilderness quality. Visitors spend
the nights in huts or campsites provided by the DOC along
the well-defined routes, but they must carry all their own
clothing, food and equipment. Generally, visitor expecta-
tions on these trips emphasize natural conditions with
minimal intrusion by human effects.

Among the questions visitors were asked was the degree
to which they experienced different physical and social
impacts from various types of human effects, including some
related directly to recreational noise. These were:

* hearing aircraft fly overhead/aircraft landing;

* some people being loud in the huts during the evenings;
* some people being loud at campsites in the evenings;
* motorboat disturbance at huts and campsites;

* motorboat disturbance at beaches/on the water.

Visitors were asked, using an awareness/annoyance re-
sponse scale (fig. 1), to indicate the degree to which they
perceived each of these recreational noise effects as impacts
on their visit enjoyment. In each case, a proportion of visitors
indicated they noticed the noise effect (scores 2-4), and some
of these indicated that this bothered them (scores 3+4).
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| did not experience This impact did not
this impact bother me
1 2

This impact bothered This impact bothered
me a little me a lot
3 4

(noticed noise)

(bothered by noise)

Figure 1—Impact awareness/annoyance response scale.

This approach, when applied across all 11 survey sites,
generated evaluations of 38 distinct noise-effect cases, in-
cluding 11 related to aircraft, 8 related to motorboats, 11
related to social noise in huts and 9 related to social noise at
campsites. The 38 cases are listed and ranked in figure 2
according to increasing visitor awareness of the noise effect.
This ranking does not directly represent cases of increasing
noise levels (volume, duration or event frequency), but
shows increasing visitor perception of the noise effects.
These ranged from the low perceptions of noisy behaviour at
campsites (cases 1-6) through to the very high perceptions of
aircraft noise on the Milford track (case 38). In some of these
cases, higher awareness levels may reflect greater noise,
although this cannot be determined, as measurement of
noise-levels was not a required component of the original
source surveys. But in other cases, higher awareness may
represent greater visitor sensitivity to noise in that visit-
experience context.

Overall, the perceptions of noise effects were highly varied
across the 38 cases, reflecting their diverse use-types, use-
levels, setting characteristics and visitor expectations. The
differences between noticing a noise-effect and being both-
ered by it represent a notable degree of impact tolerance.
And this impact tolerance is not consistent. Where the
awareness levels are similar, the proportions of visitors
actually bothered often varied considerably, suggesting case-
specific degrees of noise tolerance. While other research
gives some indication that higher noise levels are simply
associated with greater perceptions of noise impacts (Na-
tional Park Service 1994; Sutton 1998), these are not neces-
sarily the primary determining variables in recreational
noise management issues. The activity, setting and recre-
ation experience context in which noise effects occur, and the
different variables affecting the visitor’s individual evalua-
tion of those noise effects, may be more important in most
cases. These perceptual variations add great complexity to
the manager’s task of identifying which noise impact issues
are the main priorities for management intervention.

Identifying Noise Impact
Issues

A plot of noise awareness versus annoyance (fig. 3) has
provided some pragmatic management guidance on noise
impact issues by including comparison with U.S. examples,
by demonstrating the application of an arbitrary threshold
indicator, and by highlighting any particularly exceptional
cases with the use of a regression curve.
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Comparison With U.S. Examples—The magnitude of
some New Zealand noise impact issues is highlighted by
comparisons with examples reported in a major review of
aircraft noise impacts (National Park Service 1994). Visitor
awareness of noise effects exceeded 50% of respondents in 14
of the 38 Great Walk cases (fig. 3), compared with only 5 of
39 U.S. National Park examples (National Park Service
1994). The 91% of aircraft noise awareness on the Milford
Track (case 38) far exceeded levels noticed in some major
U.S. parks with widely cited aircraft noise problems
(Yosemite, 55%; Grand Canyon, 34%). Only the most highly
impacted site in the Grand Canyon had noise awareness
levels comparable with those on the Milford Track (Hermit
Basin, 90%), and while this awareness was similar in both
areas, the annoyance level was very much higher on the
Milford Track (69% vs 38%). These comparisons suggest
that highly significant noise issues do exist in New Zealand’s
protected areas, and that noise impacts may require more
specific management attention.

Specification of an Impact Threshold—The DOC is
currently developing a systematic assessment process for
managers to identify problem noise situations, and to mea-
sure visitor expressions of disturbance. An aircraft noise
monitor, based on visitor survey techniques that query
aircraft noise awareness and annoyance, has been devel-
oped and applied both to aircraft noise issues (Booth 1999)
and jetboat noise issues (Graham 1999). Using such mea-
sures, an arbitrary 25% threshold level for visitor annoyance
with noise has been proposed as a pragmatic management
indicator, beyond which some management action is re-
quired (Sutton 1998, 1999; Miller 1999). When this thresh-
old is applied to the Great Walks data (fig. 3), nine specific
noise impact cases are highlighted (fig. 4). This approach
gives managers some initial pragmatic guidance on the more
pressing noise management needs. Of note is the promi-
nence of mechanized noise impacts from sources outside of
direct management control. The priority need for improving
ways to influence external airway and waterway manage-
ment is also emphasised.

Identifying Exceptional Cases—Another way to guide
management attention is to identify noise impact cases that
are exceptionally negative. These should include those that
cause disproportionately high levels of annoyance. Applica-
tion of a regression curve to the plot in figure 3 represents
one simple means of achieving this. Overall, this shows
clearly that as awareness of noise increases, the level of
annoyance felt by visitors also increases. The proportion of
annoyance among those noticing noise also increases at a
faster rate. For example, when 30% of visitors were noticing
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Figure 3—Noise awareness versus noise annoyance.

noise, 10% of the entire sample were also bothered by it. But
when 80% were noticing noise, around 40% were bothered.
These patterns suggest that the tolerance for noise effects
decreases as they become more commonly noticed.

In addition to suggesting an increasing impact trend at
higher levels of noise awareness, the curve also highlights
the more exceptional annoyance situations. These are the
cases plotted exceptionally high above the curve. Manage-
ment attention should focus first on those cases to determine
the cause of the relatively higher annoyance levels and
whether they require any management intervention. Such a
pragmatic approach can give managers a valuable means to
further prioritize their efforts. Applying this approach to the
Great Walk results highlights two cases that exceed the 25%
annoyance threshold and also appear disproportionately
negative (fig. 3). These are the aircraft impacts on walkers

Case Site

38 Milford Track
(91% noticed).

35 Abel Tasman Coast

Issue

Aircraft scenic flights bothered 69% of track hikers

Recreation boats on the water or at beaches bothered

of the Milford Track (case 38) and the motorboat impacts on
sea-kayakers (case 35). Both of these cases feature mecha-
nized noise impact sources outside direct management con-
trol and are in popular settings that are promoted as high-
quality natural experiences. And both have projected ongoing
use increases. While all nine cases exceeding the 25% thresh-
old may require management attention (fig. 4), this addi-
tional refinement indicates which ones may need to be
addressed first. The Milford Track emerges as a particular
focus for attention, given the very high levels of aircraft noise
impact, the international status of this track for both hiking
and flightseeing and projections of up to 60% increase in
flights over the next 10 years (Hunt 1999).

Noise Management Options

The first problem that managers must deal with, once the
need for some management intervention is determined, is
the extent of their management jurisdiction. The DOC has
most comprehensive control over noise in the management
of formally designated wilderness areas. No motorized ac-
cess or use of motorized equipment is allowed; no tracks,
huts or any other facilities can be provided; and the rugged
nature of the terrain limits visitor numbers (Cessford and
Dingwall 1997). Under these conditions, any recreation
noise issues are extremely rare. Conditions of natural quiet
are maintained, and largely noise-free recreation experi-
ences are achieved most of the time. However, in all other
areas managed by DOC, more complex processes of activity
allocation and compromise are required. For example, in
national parks, the use of motorized vehicles is limited to
official formed roads; aircraft have minimum height and
landing limitations; and use of motorized machinery is
prohibited. In other areas of higher and more rapidly grow-
ing use intensity, such as the front-country or the Great
Walks, a greater variety of activities and behaviours may be
allowed, creating more potential for noise impact issues.

Source

External recreational

External recreational

53% of sea-kayakers (74% noticed).

36 Wanganui River
(75% noticed).
30 Abel Tasman Coast

Recreation boats on the river bothered 34% of canoeists

Recreation boats near huts and campsites bothered

External recreational

External recreational

33% of sea-kayakers (55% noticed).

37 Milford Track

Other people in huts bothered 33% of hikers

Intra-activity

(81% noticed). Fiordland National Park.

34 Routeburn Track
33 Abel Tasman Track

Aircraft scenic flights bothered 32% of hikers (63% noticed).

Recreation boats on the water or at beaches bothered

External recreational

External recreational

30% of hikers (58% noticed).

26 Kepler Track
31 Abel Tasman Track

Figure 4—Noise impact cases above the 25% threshold.

74

Other people in huts bothered 30% of hikers (51% noticed).
Other people in huts bothered 25% of walkers (57% noticed).

Intra-activity

Intra-activity
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An important characteristic of most of the prominent
noise examples presented in figures 3 and 4 is that many of
the noise generating activities come from external sources in
settings outside direct management control. Such settings
can include overhead and adjacent airspace, navigable wa-
terways, navigable coastlines, adjacent lands and enclave
lands. For example, aircraft overflights above 500 metres
are subject primarily to Civil Aviation Authority regula-
tions, while motorboat activities on navigable waterways
and coastlines beyond mean high water are subject prima-
rily to Ministry of Transport regulations. The options for any
direct management control of these aircraft and boat activi-
ties are very limited. For any direct controls to be applied in
this context, DOC must engage in consultation processes
and management partnerships with the appropriate con-
trolling authorities and stakeholder groups.

Noise Management Strategies

Subject to these jurisdictional limits, any park manage-
ment agency has three broad and interrelated noise-man-
agement strategies available.

Managed Separation

Management actions can reduce direct contact between
noise generation and reception. These would primarily in-
clude actions that separated the visitor activities and
behaviours that contributed to the noise impact from those
more susceptible to it. This may be achieved most directly
through specific allocation of access opportunities to differ-
ent times or places.

Reduced Noise Effect

Management actions can change the emission and recep-
tion characteristics of the noise. These would primarily
include direct actions that reduced noise emission levels
(mufflers, lower operating levels, developing other options
for the task) and indirect actions that reduced the final
audibility of the noise effects (insulation, baffles, shielding,
masking).

Improved Visitor Expectations

Management actions promoting a more realistic determi-
nation of visitor expectations can reduce the relative impact
of noise. These actions would primarily include providing
information on the prevailing characteristics of activities
and noise at different sites and times. This would allow
visitors to make more informed choices and expectation
compromises. Visitors would be less likely to put themselves
in situations where noise would compromise their intended
recreation experiences. If they chose to visit a site with
known noise conditions, their recreation experience expec-
tations would include compromises to allow for those noise
impacts.

When considering the management options available
within each of these overall strategies, managers may draw
on a range of management approaches. In summary, these
include:
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* Voluntary agreements: Participating stakeholders agree
on codes of practice and standards for activity timing,
duration, location, equipment use, operating conditions
and behaviours.

* Concession conditions: Management agencies allow com-
mercial recreation activity subject to conditions that
specify requirements for activity timing, duration, loca-
tion, equipment wuse, operating conditions and
behaviours.

* Management regulations: Management agencies allow
recreation activity subject to regulations that specify
requirements for activity timing, duration, location,
equipment use, operating conditions and behaviours.

* Education and advocacy: Management agencies and
other stakeholders collaborate to give visitors accurate
information about on-site conditions to encourage in-
formed activity and site choices, and to promote appro-
priate codes of behaviour and noise-sensitive practices.

* Incentives for quiet choices: Management agencies set
conditions that favor visitors and commercial providers
making quiet-sensitive choices in their equipment types,
operating practices, activity timing and location, and
behaviour.

* Design for quiet: Management agencies and other stake-
holders promote noise-reducing technologies in the de-
sign and operation of the equipment used in recreation
areas and noise-reducing designs for the layouts, mate-
rials and locations of recreation facilities (huts, camps,
jetties, airstrips, tracks, roads).

In each case of noise-management need, some integrated
combination of these approaches will be required to achieve
the best result for the largest number of recreation stake-
holders. As recreation activity and diversity continue to
increase in protected areas, potential noise impact issues
will also increase. Managers will have to consider resource
allocation for different activities. Given the finite extent of
available lands, any initiative that can allow sustainable use
by a variety of activities will be particularly valuable. Sub-
ject to wider physical and social impact criteria, ongoing
application of a broad range of noise management strate-
gies, as suggested here, can maximize the extent to which
activities with different noise signatures can share resources.

Conclusion

The examples provided from the Great Walk surveys
suggest that highly significant recreational noise issues
exist in New Zealand protected areas. Further, they indicate
that priorities for managing these noise impacts should be
initially focused on the very site-specific noise effects of
scenic aircraft flights, recreational motorboats and conges-
tion in busy huts. For addressing the aircraft and motorboat
noise issues, particular emphasis is required on developing
cooperative approaches with external airway and waterway
management agencies, regulatory authorities and commer-
cial recreation providers. For addressing the hut noise
behavioral issues, more conclusive social research and infor-
mation are required to determine what activity conditions
and behaviours lead to the social noise problems in some huts.

These recreational noise impacts appear to be quite severe
and, in some cases may compromise the degree to which
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visitors can achieve quality recreation experiences. How-
ever, while some noise impact issues were very prominent in
many of the Great Walk examples, they may be no more than
indicators of wider recreation conflict issues in some cases.
The diversity in visitor tolerance for similar levels of noise
effects suggests that many other intervening factors affect
the final negative perceptions of noise impacts. In either
situation, the management challenge is still to determine
how these interrelated noise effects and underlying conflict
issues can be managed and reduced, without also seriously
compromising the viability of the activities that generate
them. Overall, the distinction between the disturbance by
noise effects and the wider, underlying recreation conflict
issues requires more investigation. If noise is not the main
contributing factor to such conflict issues, it is clearly one of
the more prominent indicators. In this respect, noise will be
a key component of many social conflict issues. Initiatives
that generally promote reduction of noise effects should
clearly have high priority in any social impact management
programs. Finding better ways for different visitors to suc-
cessfully share sites will be an increasingly valuable out-
come, particularly in settings subject to pressures from
increasing visitor numbers and diversity, such as those
represented by the Great Walks.

Investigation of noise impacts should also expand to cover
more of the low-use protected areas. In these areas, visitor
expectations of remoteness and wilderness may contribute
to higher noise annoyance at much lower levels of noise
generation. Overall, to maximize the contribution made to
management processes, any future research directed spe-
cifically at noise impact issues should integrate consider-
ation of visitor awareness and annoyance levels, visitor
expectations of the recreation experiences in the chosen
study area, and some consistent measure of actual noise-
level variables.
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Leave No Trace Practices: Behaviors
and Preferences of Wilderness Visitors
Regarding Use of Cookstoves and
Camping Away From Lakes

Neal A. Christensen

David N. Cole

Abstract—This research used descriptive information collected in
visitor studies conducted between 1990 and 1992 in eight different
wildernesses around the United States to evaluate behaviors and
preferences of wilderness visitors regarding cookstoves and camp-
ing away from lakes. The majority of visitors used stoves for cooking.
However, in all but the Desolation Wilderness, at least 50% of
visitors had a wood fire on their trip. In all five areas, most visitors
prefer camping within 200 feet of a lake. Appeals were successful in
convincing over half of the campers to move farther away from
lakeshores. Ecological appeals were more persuasive than social
appeals. Progress has been made in persuading visitors to reduce
fire use and camp farther from lakes.

Wilderness managers are challenged by the need to con-
trol the social and ecological impacts of recreation use while
minimizing restrictions on access and behavior in wilder-
ness. Visitor education is a preferred management tech-
nique because it does not restrict access or freedom. The
primary objections to relying too much on education are its
effectiveness, its timeliness (how long will it take for educa-
tion to work?) and whether costs are distributed equitably.
When behaviors are recommended rather than required,
conscientious users absorb all the costs (in terms of giving up
preferred activities, such as having a fire), while uncon-
scientious visitors do not.

Although there is controversy about the extent to which
education should be considered an appropriate response to
specific existing management problems (Cole 1995), most
people agree that education is a worthwhile preventive
action that should be universally applied. Over the past few
decades, numerous idiosyncratic programs have been devel-
oped that attempted to teach visitors low-impact practices.
Recently, these efforts have culminated in the coordinated
Leave No Trace program, an effort promoted by all manage-
ment agencies, as well as private nongovernmental organi-
zations and for-profit corporations.
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Jennifer, comps. 2000. Wilderness science in a time of change conference—
Volume 4: Wilderness visitors, experiences, and visitor management; 1999
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Department of Agriculture, Forest Service, Rocky Mountain Research Station.
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The Leave No Trace program—and other educational
programs—advance many recommended behaviors that, if
followed, will clearly reduce impacts (Hampton and Cole
1995). Perhaps the original and best-known practice is the
“pack-it-in, pack-it-out” anti-littering message. Evidence
suggests that litter is much less a problem in wilderness
than it was a few decades ago (Cole and others 1995). This
is at least partially a result of this educational campaign
(Roggenbuck 1992).

Two other practices that have been promoted for decades
are (1) to use cookstoves for cooking and minimize the use of
wood fires and (2) to camp away (usually at least 200 feet)
from lakeshores. The rationales behind these recommenda-
tions are that (1) impacts from collecting and burning wood
would be reduced if all visitors cooked on gas stoves and
minimized the use of wood fires for enjoyment and (2) the
potential for ecological and social impacts would be reduced
if visitors camped away from lakeshores. Less likelihood of
water pollution and soil and vegetation impact can poten-
tially justify camping away from lakeshores. However, there
are reasons to expect that proximity to lakeshores is poorly
correlated with impact potential, particularly soil and veg-
etation damage (Cole 1981). Social justifications for camp-
ing farther from lakeshores are that if you camp away from
a lake (1) fewer people would walk through your camp,
(2) you would see fewer people, and (3) you would see fewer
lakeshore camps. Despite the prevalence of these recom-
mendations, we have little understanding of compliance
with them or of the effectiveness of persuasive arguments
intended to increase compliance.

The data source used in this paper is a number of wilder-
ness visitor surveys from around the United States, col-
lected for other purposes, that asked questions regarding
use of stoves/wood fires and camping close to lakeshores.
This paper presents descriptive information collected in
visitor studies from eight different wildernesses regarding
(1) use of and preferences for stoves and wood fires,
(2) opinions about restrictions on wood fires, (3) preferred
camping distances from lakeshores and (4) the likely persua-
siveness of various social or ecological reasons to camp
farther than preferred from a lakeshore. The unusual oppor-
tunity to look for consistency across as many as eight
wildernesses allowed us to assess how well findings could be
generalized. This information should give managers insight
into how prevalent preferred behavior is and the persuasive-
ness of alternative messages.
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In addition, we assessed the extent to which various
visitor characteristics (trip attributes, sociodemographic
characteristics, motivations, evaluations and management
preferences) explain variation in behavior and persuasive-
ness. Specifically, we assessed the influence of visitor char-
acteristics on (1) whether groups had any wood fires for
enjoyment on their trip, (2) whether they thought they could
be persuaded to camp farther than preferred from lakeshores
by any of three social reasons and (3) whether they thought
they could be persuaded to camp farther than preferred from
lakeshores by either of two ecological reasons. If any visitor
characteristics are strongly related to either behavior or
persuasiveness of different messages, managers can use this
information to target certain noncompliant visitors and to
focus on the most persuasive messages.

Theory suggests that visitor characteristics are one of a
number of attributes that should influence both behavior
and persuasibility (Ajzen 1992, Manning 1985). We would
expect that groups on long trips would be more likely to have
at least one wood enjoyment fire simply because they have
more opportunities to do so. Of more interest, we expect
groups that had wood enjoyment fires to be larger because
fires contribute to socializing. We expect that less experi-
enced visitors would also be more likely to have wood fires
because they might be less knowledgeable about and/or
committed to avoiding the impacts associated with fires.
Groups that are less motivated to be alone and are less
sensitive to crowding and ecological impacts, particularly
those associated with fire, should be more likely to have
wood fires.

We expect that groups reporting they could be persuaded
by social reasons to camp farther than preferred from
lakeshores would tend to be more experienced in wilderness
travel. We expect them to be more frequently motivated to be
alone and more sensitive to social impacts. They also should
be more accepting of rules and regulations. We would expect
groups persuaded by ecological reasons to be more experi-
enced in wilderness travel. We expect them to be more
sensitive to ecological impacts and to be more accepting of
rules and regulations. In general, we expect experienced
visitors to be more easily persuaded (by either social or
ecological reasons) than less experienced visitors.

Study Areas and Methods

Eight separate wilderness visitor surveys, conducted be-
tween 1990 and 1992, were used in this study. However, only
a few variables were evaluated for some of these wilder-
nesses. One wilderness has no lakes and another has desig-
nated campsites, so questions regarding lakeshore setbacks
make no sense. Another wilderness instituted a campfire
prohibition the year of the survey, so results must be tem-
pered by this regulation. We combined two different but
adjacent wildernesses, John Muir and Sequoia-Kings Can-
yon, because many visitors used both wildernesses on the
same trip.

Boundary Waters Canoe Area Wilderness

This wilderness, in northern Minnesota, is the second
largest wilderness east of the Rocky Mountains (1,086,000
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acres) and the most-used wilderness in the system (about 1.5
million recreation visitor-days per year). Most travel is by
canoe, with overnighters camping at one of over 2,000
designated campsites, each with a fireplace and a toilet.
Entry permits are required, limited and sometimes difficult
to obtain. Between mid-May and early September 1991, a
sample of overnight visitors was obtained as visitors exited
from 14 moderate- and heavy-use and 25 light-use trailheads
that account for 80% of the use in the area. The number of
usable surveys was 215 from the moderate- and heavy-use
trailheads and 80 from the light use trailheads. Responses
of low-use trailhead entrants were weighted, so the propor-
tion of responses from each trailhead reflected the propor-
tional distribution of permits across trailheads. Both group
leaders and members were included in the sample. This
sample should adequately represent overnight visitors dur-
ing the main use season, particularly those exiting from
popular trailheads. Only a few of the questions related to fire
and stove use were asked here; no questions related to
lakeshore setbacks were asked because camping was re-
stricted to designated sites.

Shining Rock Wilderness

The Shining Rock Wilderness, in western North Carolina,
is of moderate size for an Eastern wilderness (18,500 acres).
It is also quite heavily used on a per-acre basis (three
recreation visitor-days per acre per year). There are no lakes
in the wilderness to serve as destination areas. Most trails
in the wilderness converge at a half-acre grassy bald, Shin-
ing Rock Gap, where about one-third of all camping occurs.
Permits are not required, and there are few restrictions on
behavior. In 1990, a representative sample of all main-use-
season visitors over the age of 15—both day and overnight,
both group leaders and members—was obtained during
randomly selected time blocks at eight trail entry points.
This sample produced 439 usable mail-back surveys. Ques-
tions were limited to those associated with use of stoves and
wood fires.

Desolation Wilderness

The Desolation Wilderness, in the central Sierra Nevada
in California, is of moderate size for a Western wilderness
(63,475 acres). Located close to Lake Tahoe, with about 130
scenic lakes, it is heavily used on a per-acre basis (about five
recreation visitor days per acre per year). Entry permits
have been required for close to 30 years. A prohibition on
campfires was implemented in 1990, the year visitors were
sampled. Both fire use and lakeshore setback data are
presented, but the fire data suggest behavior that would
have been very different the year before and probably is
different today, when the prohibition is more established.
The survey sample was obtained from permit-holders, both
day and overnight visitors. Although a small sample of party
members was obtained (81 useable surveys), party members
were underweighted compared with the 438 surveys from
permit-holders. Groups that did not obtain a permit were
also not included, but a sample of 118 noncompliers did not
differ from compliers on any of the questions reported in this

paper.
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Mount Jefferson Wilderness

The Mount Jefferson Wilderness, in the central Cascade
Mountains of Oregon, is larger than most wildernesses
(107,000 acres). Located close to the heavily populated
Willamette Valley, with many scenic lakes, it is among the
more heavily used wildernesses in Oregon. Permits were
required of all visitors beginning in 1991, the year the visitor
survey was conducted. Campfires are generally permitted,
but not within 150 feet of water or trails around certain
popular lakes. A sample of day and overnight permit-holders
was obtained in 1991. The full spectrum from low-use to
high-use trailheads was included, with the total number of
usable surveys approaching 600.

Mount Washington Wilderness

The Mount Washington Wilderness, in the central Cas-
cade Mountains of Oregon, is of moderate size (52,000 acres).
Located just south of the Mount Jefferson, close to the
heavily populated Willamette Valley, with a number of
scenic lakes, it is less heavily used than many other wilder-
nesses in the Oregon Cascades. Permits were required of all
visitors beginning in 1991, the year the visitor survey was
conducted. A sample of day and overnight permit-holders
was obtained in 1991. The full spectrum from low-use to
high-use trailheads was included, with the total number of
usable surveys exceeding 200.

Three Sisters Wilderness

The Three Sisters Wilderness, in the central Cascade
Mountains of Oregon, is larger than most wildernesses
(287,000 acres). Located just south of the Mount Washington
Wilderness, close to the heavily populated Willamette Val-
ley, with many scenic lakes, it is among the more heavily
used wildernesses in Oregon. Permits were required of all
visitors beginning in 1991, the year the visitor survey was
conducted. Campfires are generally permitted, but not within
one-quarter to one-half mile of certain trails and/or lakes.
Camping is not permitted within 100 feet of water or trails,
at least in portions of the Wilderness. A sample of day and
overnight permit-holders was obtained in 1991. The full
spectrum from low-use to high-use trailheads was included,
with the total number of usable surveys exceeding 600.

John Muir and Sequoia-Kings Canyon
Wildernesses

The John Muir Wilderness, managed by the Forest Ser-
vice, and Sequoia-Kings Canyon Wilderness, managed by
the National Park Service, are contiguous large wilder-
nesses in the south-central Sierra Nevada of California.
Together, they exceed 1.3 million acres. Located within a
half-day drive of major metropolitan areas in California and
containing hundreds of scenic lakes, each of these wilder-
nesses is among the 10 most frequently visited wildernesses
in the system, with a combined annual visitation of over one
million recreation visitor-days. Permits, limited in number,
have been required for close to 30 years. In addition, camp-
fires have been prohibited above specified elevations, where
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wood productivity is limited. Both wildernesses were sepa-
rately sampled in 1990, using similar methods and question-
naires. When it became apparent that many visitors sampled
when entering the John Muir spent most of their time in the
Sequoia-Kings Canyon and the opposite was true as well, we
decided to combine the two sets of surveys. Names of permit-
holders were sampled from permits. Names of group mem-
bers were obtained from permit holders. Eventually, we
collected 515 usable surveys from the John Muir and 390
usable surveys from Sequoia-Kings Canyon. In both cases,
about 75% of the surveys came from permit-holders.

Data Analysis

Much of the analysis was simply descriptive statistics.
Our analysis of visitor characteristics related to (1) having
an enjoyment fire or not and (2) whether social or ecological
reasons could persuade visitors to camp farther than pre-
ferred from lakes was more complex. For one thing we used
only the John Muir/Sequoia-Kings Canyon data set and a
second data set produced by combining the three wilder-
nesses close together in the Oregon Cascades. For each of
these two data sets, we initially examined bivariate relation-
ships between these variables and a wide variety of visitor
characteristics, particularly those for which we had devel-
oped expectations. Chi-square, Somer’s d, and t-tests were
used to search for significant bivariate relationships, de-
pending on whether visitor characteristics were assessed as
nominal, ordinal or interval level data, respectively. Vari-
ables that differed significantly were then entered into a
multivariate logistic regression, using a backward stepwise
algorithm, to identify variables that remained statistically
explanatory in a multivariate context and to assess the
predictive value of a multivariate model.

Use of Cookstoves and Wood Fires
Results

The use of cookstoves and fires was assessed in the
Boundary Waters Canoe Area, the Desolation, Mount
Jefferson, Mount Washington, Three Sisters, Shining Rock
and John Muir/Sequoia - Kings Canyon Wildernesses. The
majority of people in all areas reported using (and preferring
to use) stoves for cooking (table 1). Cookstove use ranged
from 65% in the Boundary Waters to 95% in the Desolation
(where campfires are prohibited). However, in all but the
Desolation, at least 50% of people had at least one wood fire
on their trip (fig. 1). Mount Washington respondents exhib-
ited the lowest fire use, with 50% having no campfires. John
Muir and Sequoia - Kings Canyon respondents reported the
greatest use of campfires, with 30% indicating they had four
or more on their trip. The number of campfires per trip
generally increased with size of the areas, with smaller
areas like Shining Rock and Mount Washington having
fewer and the largest area, John Muir and Sequoia - Kings
Canyon, having the most per trip. About half of all respon-
dents, not including those in the Desolation, had campfires
for enjoyment only (ranging from 41% at Mount Jefferson to
60% at Boundary Waters and Shining Rock). The proportion
of respondents with enjoyment fires was highest in the two
Eastern areas - the Boundary Waters and Shining Rock. It
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is interesting to note that 18% of Desolation respondents
had enjoyment fires despite their prohibition.

Desolation Wilderness respondents generally reported
the highest levels of problems associated with the use of
campfires (table 1). While campfires were prohibited in the
Desolation during the time of the study, the restriction was
newly implemented, and many of the impacts from past fire
use apparently remained. Forty-one percent of the Desola-
tion respondents reported problems with too many fire
rings, while 37% saw problems with fire rings full of trash
and ashes, and 36% felt that fire rings were too built up.
These larger numbers may reflect a judgment of the inappro-
priateness of fires given the fire prohibition. Mount Jefferson
Wilderness respondents also reported relatively high prob-
lem levels, with 30% reporting a shortage of firewood, 39%
seeing problems with fire rings full of trash and ashes and
30% feeling that there were too many fire rings.

To better understand the influence of visitor characteris-
tics on campfire behaviors, we compared respondents who
used wood fires for enjoyment with those who did not. The
data sets used were the combined John Muir and Sequoia -
Kings Canyon Wildernesses in California and the combined
Mount Jefferson, Mount Washington and Three Sisters
Wildernesses in Oregon. Visitors who had at least one
campfire for enjoyment differed from those who had none in
a number of ways. Significant relationships were as follows:

In the Mount Jefferson, Mount Washington and Three
Sisters Wildernesses respondents who had enjoyment fires
were more likely to:

* be in larger groups

* be horse users

* not be traveling alone

* have less educational attainment

+ feel that a high number of groups walking past their
camp was all right

+ feel less crowded

+ feel they had few problems with finding a suitable
campsite

+ feel they had few problems with too many fire rings

+ feel they had few problems with privacy in camp

+ feel they had few problems with campsite vegetation
destruction

+ feel that vegetation loss in campsites did not detract
from their experience

» feel that litter detracted a lot from their experience

* not favor prohibiting camping at overused sites

In the John Muir and Sequoia - Kings Canyon Wilder-
nesses, respondents who had enjoyment fires were more
likely to:

+ stay longer

* have made fewer visits to any wilderness in the past 12
months

* be horse users

 fish

* typically take long wilderness trips

» feel they had fewer problems with too many people

* not agree with the idea that wilderness should be a place
to be alone

* not agree that the area is a place with too many people

+ agree that they enjoyed sharing the experience with
companions
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+ agree that spending time with companions was a trip
focal point

+ agree that their attention was focused on outdoor activi-
ties

« feel they had few problems with vegetation damage
caused by horses

A logistic regression model was constructed for each of the
two study areas. The model used the set of significant
variables found in the bivariate analyses as predictors of
whether respondents had campfires for enjoyment during
their wilderness trips.

In the model constructed for the Oregon areas, three of the
13 bivariately significant variables remained significant in
the multivariate model. Group size, number of groups walk-
ing past camp that is all right and level of agreement that
vegetation loss detracted from the experience all remained
significant in the regression model. The Nagelkerke R? for
the Oregon model was just 0.31, and the improvement over
chance in classification ability was just 13%.

In the model based on the California areas sample, three
of the original 12 variables remained significant. Length of
stay, whether or not the group backpacked, and level of
agreement that the wilderness is a place to be alone were
significant predictors of enjoyment fire. The Nagelkerke R’
for the California model was just 0.10, and the improvement
in predictability was just 10%.

These results suggest that a number of visitor character-
istics are associated with the likelihood of having a wood fire
for enjoyment. As expected, larger groups and groups on long
trips were more likely to have fires, as were less experienced
users and users who did not feel strongly about being alone
or were less sensitive to social and ecological impacts.
Unexpectedly, groups with fires were more likely to travel on
horseback, fish, be less educated and more sensitive to litter.
None of the relationships is particularly strong, however,
suggesting very little ability to predict campfire behavior on
the basis of visitor characteristics.

Lakeshore Camping Setbacks

Respondents in the Desolation, Mount Jefferson, Mount
Washington, Three Sisters and the combined John Muir and
Sequoia - Kings Canyon Wildernesses were asked about
their preferences for camping close to lakes and their will-
ingness to move their campsite location farther from a lake
than preferred. Most commonly, 200 feet is the recom-
mended setback from lakes (Cole 1989). In all five areas,
most visitors prefer camping within 200 feet of a lake (fig. 2).
The Desolation and Mount Washington areas had the great-
est percentage of respondents preferring to camp within 200
feet of a lake - 88% and 82% respectively. The Three Sisters
Wilderness had the greatest percentage of respondents
(33%) preferring to camp more than 200 feet from a lakeshore.
The percent preferring to camp more than one quarter mile
from lakes was greatest in those wildernesses with the
fewest lakes.

Respondents in these study areas were also asked if they
would voluntarily camp farther away from the lake than
they preferred if it would result in reduced impacts - either
sociological or ecological. Five questions were asked, two
listing resource protection outcomes (less soil and vegeta-
tion impact and less water pollution) and three resulting in
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Figure 2—Preferred camping distance from a lake.

reduced encounters of various kinds with other people (see
fewer people, fewer people through camp, and not see other
lakeshore campsites). This analysis was limited to only
those people who preferred to camp within 200 feet of a
lakeshore.

All of the appeals were successful in convincing over half
of the campers who prefer a lakeside location to indicate that
they would move farther away (table 2). Having fewer people
walk through your camp was slightly more persuasive than
other social arguments and reducing water pollution was

more persuasive than reducing soil and vegetation impacts.
The two ecological appeals were somewhat more persuasive
than the three social appeals. The percentage of respondents
that could not be convinced by any of the appeals ranged
from 6% at John Muir and Sequoia - Kings Canyon to 18% at
the Three Sisters Wilderness. A very small percentage of
respondents (1%-4%) indicated that they would be con-
vinced only by the sociological appeals, while a substantial
minority (20%-30%) were persuaded only by ecological rea-
sons. This is an interesting finding, given arguments that

Table 2—Self-reported effectiveness of alternative appeals to get visitors to camp farther than preferred from lakes. 2

John Muir &
Mt. Sequoia -
Desolation Mt. Jefferson Washington Three Sisters  Kings Canyon
(1990) (1991) (1991) (1991) (1990)
n =229 n =157 n =46 n=141 n = 866
% willing to volunteer to camp farther away from
a lake than preferred:
if you would see fewer people 59% 57% 74% 55% 56%
if fewer people would walk through camp 59% 60% 67% 57% 61%
if you wouldn’t see other lakeshore camps 51% 54% 65% 54% 53%
if it would cause less soil and veg impact 80% 75% 83% 2% 82%
if would mean less water pollution 86% 78% 80% 78% 88%
% of people for whom:
No reasons are persuasive 9% 17% 9% 18% 6%
only sociological reasons are persuasive 4% 3% 4% 1% 3%
only ecological reasons are persuasive 20% 26% 22% 30% 22%
both types of reasons are persuasive 67% 54% 65% 51% 69%

2Confined to those who preferred to camp < 200 feet from lakes.
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ecological reasons may be more difficult to substantiate than
social reasons (Cole 1981). Both types of appeals would
persuade the majority of respondents (51%-69%).

To further understand the influence of visitor character-
istics on the persuasibility of respondents who preferred to
camp within 200 feet of the lake, we compared those who
reported they could be persuaded with those who reported
they could not. These analyses were limited to two data
sets — the combined Oregon samples of Mount Jefferson,
Mount Washington, and Three Sisters and the combined
California samples of John Muir and Sequoia-Kings Can-
yon. Analyses were conducted on (1) whether the respondent
could be persuaded to change their behavior based on eco-
logical appeals, and (2) whether or not the respondent could
be persuaded by sociological appeals. Bivariate relation-
ships were evaluated using either t-tests, Pearsons Chi-
square or Somer’s d statistics, as appropriate for the level of
measurement.

At Mount Jefferson, Mount Washington and Three Sis-
ters, visitors who preferred to camp within 200 feet of a lake,
but would volunteer to camp farther away based on appeals
regarding social impacts, were more likely to:

* have recently visited this wilderness for the first time

* have made fewer total visits to this area

* be backpackers

* not fish

* have seen greater number of hikers than expected

+ feel crowded

+ feel there were problems with privacy in camp

 feel there were problems with too many fire rings

+ feel there were problems with campsite vegetation de-
struction

+ feel that vegetation loss in campsites detracted from
their experience

+ feel they had few problems with too many rules

» favor prohibiting the use of over-used campsites

» favor camping in designated sites only

» favor closing over-used campsites

At John Muir and Sequoia - Kings Canyon, visitors who
would volunteer to camp farther from lakes based on social
impact appeals were more likely to:

* have seen more groups passing their camp

» feel there were problems with too many people

+ agree to limiting party size

+ feel that this wilderness should be a place to be alone

+ agree that this wilderness is a place with too many
people

+ feel there were problems with litter

* notice physical impacts from inappropriate behavior

+ feel there were problems with horse damage to vegeta-
tion

+ agree that this wilderness should be a place with strict
visitor regulations

+ agree that this wilderness is a place without enough
regulations

+ agree that this wilderness is a place to test their skills

+ disagree with the statement ‘I get more satisfaction out
of visiting this place than from visiting any other recre-
ation place.’

+ disagree with the statement ‘I wouldn’t substitute any
other area for doing the type of things I did here.’
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At Mount Jefferson, Mount Washington and Three Sis-
ters, visitors who preferred to camp within 200 feet of a lake,
but would volunteer to camp farther away based on ecologi-
cal impact appeals, were more likely to:

be young

have recently visited this wilderness for the first time
have visited a large number of other wildernesses
have visited this wilderness fewer times

be backpackers

not fish

not have talked to a ranger

feel that vegetation loss in campsites detracted from
their experience

feel that tree damage by people detracted from their
experience

feel there were problems with too many fire rings
favor prohibiting use of over-used sites

favor closing over-used sites

At John Muir and Sequoia - Kings Canyon, visitors who
would volunteer to camp farther from lakes based on ecologi-
cal impact appeals were more likely to:

have visited this wilderness fewer times

favor limiting party size

agree that this wilderness is a place with too many
people

feel there were problems with too many people

feel there were problems with litter

notice physical impacts from inappropriate behavior
feel there were problems with human-caused damage to
vegetation

agree that this wilderness should be a place with strict
visitor regulations

agree that this wilderness is a place without enough
regulations

disagree that this wilderness is a place with too many
regulations

agree that this wilderness is a place to test their skills

Multivariate modeling was conducted using variables
found to be statistically significant in the bivariate analyses.
Four logistic regression models, utilizing backward stepwise
algorithms, were constructed - one for each of the two
combined study areas and each of the two types of appeals.
If successful, these models could be used to predict willing-
ness to modify camping behavior based on a particular type
of appeal - social or ecological.

In the model constructed for the Oregon areas, assessing
willingness to modify behavior based on sociological ap-
peals, just two of the 14 bivariately significant variables
remained significant in the multivariate model. Whether
the respondents felt there were too many regulations and
whether they backpacked remained significantly related to
their willingness to camp farther away based on sociological
concerns. The Nagelkerke R® for the model was just 0.19, and
the improvement over chance in classification ability was
just 9%.

In the California area model for the sociological appeals,
three of the original 13 significant variables remained sig-
nificant in the multivariate logistic regression. The three
variables were: whether they noticed physical impacts from
inappropriate behavior, the level of agreement with the
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statement “I wouldn’t substitute any other area for doing the
type of things I did here,” and agreeing that “this wilderness
should be a place to be alone.” The Nagelkerke R* was 0.30,
and the improvement in classification was 1%.

The model for the combined Mount Jefferson, Mount
Washington and Three Sisters Wildernesses based on eco-
logical appeals had a Nagelkerke R? of 0.62, but the improve-
ment in classification ability was just 1%. Three variables of
the original 12 remained significant in the regression model.
These variables were: whether the respondent fished,
whether they felt that vegetation loss detracted from their
experience and whether they talked to a ranger.

The ecological appeals in the model for the John Muir and
Sequoia - Kings Canyon Wildernesses had a Nagelkerke R’
of 0.73, but the model did not increase classification ability
beyond that achieved by chance. The three variables of the
original 11 that remained significant in the model were:
whether they felt there were problems with too many people,
whether they supported limiting party size and their agree-
ment with the statement that “this wilderness is a place
without enough regulations.”

These results suggest that many visitor characteristics
are related to the likelihood that a camper could be per-
suaded to camp farther from a lake than preferred. As
expected, those who could be persuaded by social appeals
were more motivated to be alone, more sensitive to social
impacts and more accepting of rules and regulations. Unex-
pectedly, general wilderness experience was not related to
persuasibility, and local experience was inversely related to
persuasibility. In addition, horse users, fishers and visitors
with a high degree of place attachment were less readily
persuaded. As expected, those who could be persuaded by
ecological reasons were more generally experienced in wil-
derness travel, more sensitive to ecological impacts and
more accepting of rules and regulations. As was the case
with social appeals, local experience, horse use and fishing
were all inversely related to persuasibility, and sensitivity
to social impacts was positively related to persuasibility.
None of these relationships are very strong, however, sug-
gesting very little ability to predict the persuasibility of
different visitor types.

It is interesting to note that general wilderness experience
is positively related to persuasibility of only ecological ap-
peals and that local experience is negatively related to both
types of appeals. The finding that talking to a ranger was
inversely related to persuasibility was a surprise. This could
mean that talking to a ranger caused visitors to become less
readily persuaded, but we doubt this. It is more likely that
visitors who are not readily persuaded are more likely to talk
to a ranger, either because they camp in places closer to
where other people walk and are more gregarious — both of
these reasons are supported by data — or because they are
behaving in ways that cause a ranger to talk to them.

Discussion and Implications

These data suggest that low-impact messages about using
stoves, minimizing fires, and camping away from lakes have
had an effect. Thirty to 40 years ago, virtually everyone had
a campfire every night and, when camped at a lake, camped
within 100 feet of it; few carried gas stoves. Today, most
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groups bring a stove with them, and most prefer cooking on
the stove to cooking over a wood fire. This is an impressive
change. The reduction in fire use is less impressive. In all
areas we surveyed, where campfires are allowed, at least 50
percent of groups had at least one fire on their trip. This
continued use of fire may not be surprising, given our finding
that only one-quarter to one-half of visitors felt that there
were any problems with lack of firewood, too many fire rings
or built-up and trashy fire rings. Reductions in fire fre-
quency are more dramatic, however. In the two areas where
we had length-of-stay data, the percentage of nights visitors
had fires was 18% in Shining Rock Wilderness and 63% in
the John Muir/Sequoia-Kings Canyon Wildernesses. This
suggests a reduction in fire use of 50 to 90 percent, assuming
that two fires a day is no longer the norm. At Shining Rock,
virtually all fires were enjoyment fires. At John Muir/
Sequoia-Kings Canyon, cooking fires were more common, so
only about 75 percent of fires were enjoyment fires only.

It is also worth noting that although fires were prohibited
at Desolation, 18 percent admitted to having at least one fire
on their trip. This level of illegal behavior might be explained
by the fact that this was the first year of the prohibition. It
is also worth noting that at Desolation, although 78 percent
supported a campfire prohibition where firewood was scarce
and 75 percent supported the notion of not allowing new fire
rings, only 37 percent supported a total ban on campfires.

If visitors camp where they prefer, progress in getting
people to camp away from lakes is even less pronounced.
Typically, only about 20 percent of visitors prefer to camp
more than 200 feet from a lake. The good news, however, is
that over 80 percent of visitors who prefer camping close to
lakes report that they could be persuaded to camp farther
back than they prefer. Ecological reasons are more compel-
ling persuasive arguments than social reasons. Twenty to 30
percent of visitors who could be persuaded by an ecological
reason to camp away from lakes would not be convinced by
a social reason. Virtually nobody would be convinced by a
social reason and not by an ecological reason. This suggests
that messages might best focus on an ecological rationale for
camping away from lakes, and indeed this is the most
common rationale. However, some have questioned the
validity of this rationale. Empirical data have shown that
campsites close to lakes are not more highly impacted than
camps away from lakes (Cole 1982).

It might be better, then, to focus on social reasons but to
make them more compelling.

Many visitor characteristics influence visitor behavior
and persuasibility, but relationships are not strong, so our
ability to predict how people will behave or which ones might
be readily persuaded is low. Those likely to have wood fires
or to not be persuaded to camp farther from lakes than
preferred include horse users, anglers, visitors who are
highly experienced in this wilderness or highly attached to
it, generally inexperienced wilderness visitors, visitors who
are relatively insensitive to social and ecological impacts
and visitors who are less supportive of rules and regulations.
Where possible, managers may want to focus their attention
on these types of visitors.

Our data indicate that progress has been made in per-
suading visitors to reduce fire use. Although we cannot prove
it, we believe that progress has also been made in convincing
people to camp farther from lakes. However, there is much
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more room for progress, particularly regarding lakeshore
set-backs. Much of the problem may be linked to the majority
of visitors who feel there are no problems with impacts from
wood fires and the minority who cannot be convinced there
are good reasons to camp away from lakes. Our data can
suggest the types of visitors who are most likely to be
noncompliant. Targeting these visitors makes sense, al-
though we should restate that none of the visitor character-
istics we assessed explained much variation in behavior or
persuasibility.

We suggest several avenues for further research. First,
given the weak relationships we found with visitor charac-
teristics, two potential interpretations could be made. It is
possible that no visitor characteristics are important ex-
planatory variables. Alternatively, however, there may be
important visitor characteristics that differ from the tradi-
tional ones we surveyed. Research might uncover better
visitor attributes to use as predictors. Second, there are no
theoretical reasons we would expect horse users, anglers or
visitors with high levels of experience in the local wilderness
to be less compliant, persuadable, sensitive to ecological and
social impacts or supportive of rules and regulations. Yet
these were our empirical findings. Research might elucidate
the underlying visitor characteristics that could better ex-
plain these findings.

Finally, the finding that more visitors are persuaded by
ecological impacts than by social impacts is interesting. It is
reminiscent of recent controversy in high-use areas in wil-
derness, where many visitors state they are willing to be
regulated if regulation is needed to keep resource impacts to
acceptable levels. However, they do not support regulations
designed to provide high opportunities for solitude and other
favorable social attributes. Research might attempt to un-
derstand whether these attitudes are common and where
they come from.
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Abstract—This research was designed to assist the managers of
Yellowstone National Park (YNP) in their decision making about
winter visitation. The focus of this report is on winter use patterns
and winter visitor preferences. It is the author’s hope that this
information will benefit both the quality of winter experiences and
the stewardship of the park resources. This report addresses three
fundamental questions: 1) Who are the visitors to YNP and why did
they visit? 2) What are the characteristics of the winter visit and
how do visitors travel within the park 3) What are the visitor
evaluations of current social conditions? 4) Are potential manage-
ment actions consistent with desired experiences?

Winter recreation use in Yellowstone National Park (YNP)
has dramatically increased over the past three decades,
imparting various challenges to park management. Man-
agement has identified many social issues such as over-
crowding, visitor conflicts, and visitor behavior as central
concerns (Greater Yellowstone Coordinating Committee
1997). Yellowstone National Park also is a proposed Wilder-
ness and the central feature of one of the wildest remaining
sections of the lower forty-eight states. Visitors have ex-
pressed contrasting concerns related to the impacts of mo-
torized use on their winter experience. This study, investi-
gates the social impacts of snowmobile use in YNP and
examines the questions: What are visitor evaluations of
current social conditions? And, are potential management
actions consistent with the motivations and satisfaction of
visitors? Are visitors willing to make tradeoffs with respect
to the preservation of bison in the Park? These questions are
typical of the issues facing many protected area managers.

While early explorations in wildland recreation research
examined and characterized recreationists according to the
activity in which they participated, the prevailing trend now
is toward a more sociological and behavioral approach. This
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movement, spearheaded by researchers such as Driver,
Tinsley, and Hendee, focuses on the psychological and physi-
cal benefits and outcomes that people receive or expect to
receive through certain behaviors in certain recreation set-
tings (Manning 1986). Known as the “unmet needs” hypoth-
esis, this principle is based on the work of psychologists
Lawler, Azjen, and Fishbein (Driver, Tinsley, and Manfredo
1990).

As recreational benefits were identified through research
on a diversity of leisure types, researchers needed to create
reliable methods of measuring those benefits. One example
of a predominant motivation scale used to quantify the
benefits of recreation is the Recreation Experience Prefer-
ence (REP) Scale developed by Driver and his colleagues
(Driver 1977). Motivation scales, such as Driver’s REP
scales, measure the importance of certain motivations or
experiences for recreation along different domains, such as
creativity, enjoying nature and thrill seeking. These scales
can easily be adapted to measure reasons, feelings and
satisfaction (Crandall, 1980). Since the development of reli-
able motivation scales, recreation researchers have studied
the behavioral elements of leisure in a variety of contexts.
Research has analyzed recreationists involved in a diversity
of activities in a variety of settings from river anglers to cross
country skiers to backcountry hikers (Knopf 1983, Manning
1986). Ultimately, the motive scales serve an important role
in management by establishing “motive groups” and allow-
ing managers to make decisions based on the preferences of
these groups. Thus, wildland managers are encouraged to
think of visitors in terms beyond uniform activity groups and
rather as groups associated with common motivations, atti-
tudes and expectations.

In our study information regarding motivations for visit-
ing, satisfaction with certain experiences, and support for
management actions was gathered from winter visitors to
YNP. This effort undertook to aid managers in their evalua-
tion of current setting conditions and visitor support for
management actions. Understanding motivations, satisfac-
tion and support for management actions provides managers
with predictive tools related to visitor behavior and potential
management initiatives. In this paper we will establish the
methods used for data collection, we will provide the results
of some of the analysis, and we will discuss underlying
research themes and management implications.
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Study Methods

The goal of the research project was to gain information
about Yellowstone National Park winter visitors’ motiva-
tions, satisfaction, their support for a range of management
action and to evaluate visitor travel dynamics. To this end,
data were collected in three different forms: mail-back
questionnaires, on-site surveys, and hourly oversnow ve-
hicle counts.

Mail-Back Questionnaires

The bulk of the information gathered from YNP winter
visitors was from the mail-back questionnaires. In this
study, 1818 winter visitors to Yellowstone National Park
were contacted at the four entrances to the Park, including
the North (Mammoth), East (Cody), South (Flagg Ranch)
and West (West Yellowstone) entrances. Names and ad-
dresses of visitors were collected, voluntarily, on thirteen
randomly selected days in January, February, and March of
the 1997-1998 winter season. Sample days included week-
ends and weekdays. Sampled followed a systematic random
sample of the four entrances. Sample size at each entrance
was proportionately representative of the number of visitors
expected to be entering at each site. A random sample of
1505, approximately fourteen percent of the total visitors
through each entrance, was mailed a questionnaire. The
initial mailing and subsequent reminders yielded a response
rate of seventy-one percent or 1064 questionnaires returned.

Onsite Surveys

To address a subset of questions about setting conditions,
short on-site interviews were conducted at two sites on the
interior of the park. The Old Faithful visitor center and the
Fishing Bridge warming hut were selected for their diversity
of location and visitation. Old Faithful is a high-use area and
the Fishing Bridge has relatively low-use. Surveys at Old
Faithful occurred on February 12, 13, and 27. Visitors at the
Fishing Bridge were surveyed on January 30 and 31, Febru-
ary 14, 15, and 28, as well as March Ist. Visitors surveyed
include those travelling by snowcoach and snowmobile. Two
hundred and eight interviews were conducted; forty-seven
percent at the Fishing Bridge warming hut and fifty-three
percent at Old Faithful visitor center.

Hourly Snow Vehicle Counts:
Results

The results presented here are directly related to current
management issues including, the acceptability of current
traffic conditions, the reasons why visitors came to the Park,
visitor satisfaction with their experience, visitor classifica-
tions according to their motives, and support for manage-
ment actions.

Individually, these aspects of the visitor experience each
provide an integral piece towards understanding the rela-
tionship between visitors and YNP’s winter setting and
ultimately, what influence management initiatives may
have on that relationship. Measuring the acceptability of
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potential traffic conditions within the Park reveals the
socially constructed standards or norms with respect to
crowding.

Acceptability of Traffic Conditions

In the mail-back questionnaire we asked visitors to rate
the acceptability of encountering 0 to 50 snowmobiles per
hour on a nine point scale running from -4, very unaccept-
able to +4, very acceptable (Fig. 1). This figure shows that the
point at which the number of encounters crosses from the
acceptable range to the unacceptable range is approxi-
mately 33 other snowmobiles encountered per hour. This
data combined with information from the travel patterning
model tells us that current conditions, in

terms of number of encounters and total daily visitation,
would have to triple before respondents would deem these
conditions unacceptable.

Motives for the Visit and Experience
Satisfaction

One of the objectives of this study was to identify what
motivates people to visit YNP and how these motives are
linked to satisfaction and support for management actions.
This type of analysis depends on the selection of a wide range
of motivations with which visitors could identify. Scale items
were adapted from extensively tested Recreation Experi-
ence Preference (REP) scales (Driver 1977) and a similar
study examining winter recreationists to Voyageurs Na-
tional Park (Lime and Lewis,1996). Respondents were asked
to rate the importance of each reason to them and their visit
to YNP. Respondents then identified for each item how
satisfied they were with that experience. Table 1 illustrates
the means, medians, standard deviations, and ranks of each
of the items.

At a glance, the table shows that visitors were generally
satisfied with their experiences in the Park. The medians
here ranged from moderately satisfied (3) to totally satisfied
(4). According to the means and subsequent ranks, natural
scenery, wildlife, having fun, and viewing bison are the most
important reasons respondents visited YNP. Of least impor-
tance to respondents were items such as developing skills,

Acceptability of Encounters

4.00
3.00 1
2.00 1
1.00
0.00 1
-1.00 1 ~
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-3.00 1
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Figure 1—Acceptability of traffic conditions.
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Table 1—Respondent ratings of reasons/experiences in importance and satisfaction.

Importance Satisfaction
Reason/Experience Mean Med. Std. Dev. *R. Mean Med. Std. D. R. **R.D.
Enjoy natural scenery 4.77 5 0.57 1 3.89 4 0.36 1 0
View wildlife 4.63 5 0.62 2 3.73 4 0.53 4 -2
Have fun 4.37 4 0.75 3 3.77 4 0.47 2 1
View bison in natural setting 4.22 4 0.91 4 3.69 4 0.63 6 -2
Get away from the usual demands of life 4.22 4 0.91 5 3.73 4 0.54 5 0
Experience the tranquility 4.18 4 0.92 6 3.46 4 0.79 18 -12
Snowmobile or ski in wild/natural setting 4.15 4 1.13 7 3.67 4 0.66 8 -1
Experience new and different things 4.07 4 0.87 8 3.64 4 0.56 9 -1
Do something with family 4.06 4 1.18 9 3.75 4 0.57 3 6
Have adventure 4.03 4 0.92 10 3.61 4 0.61 11 -1
Learn more about nature 4.01 4 0.91 11 3.54 4 0.64 13 -2
Learn about natural history 3.97 4 0.92 12 3.49 4 0.68 16 -4
See Old Faithful 3.95 4 1.1 13 3.58 4 0.76 12 1
Experience peace and quiet 3.79 4 1.12 14 3.28 4 0.87 25 -1
Be with people who enjoy same things 3.78 4 1.13 15 3.63 4 0.61 10 5
Be with members of my own group 3.75 4 1.22 16 3.69 4 0.56 7 9
Get away from crowds 3.67 4 1.15 17 3.10 3 0.96 40 -23
Do something creative 3.66 4 1.06 18 3.51 4 0.70 15 3
Experience excitement 3.59 4 1.08 19 3.48 4 0.69 17 2
Bring my family/group closer together 3.57 4 1.25 20 3.53 4 0.69 14 6
Experience solitude 3.51 4 1.2 21 3.25 3 0.87 29 -8
Learn more about cultural history 3.47 4 1.06 22 3.26 3 0.77 28 -6
Feel healthier 3.44 4 1.2 23 3.39 4 0.77 19 4
Be in an area where wolves exist 3.43 4 1.4 24 3.25 4 0.92 30 -6
Help reduce tension 3.24 3 1.28 25 3.38 4 0.8 21 4
Allow my mind to move at slower pace 3.23 3 1.28 26 3.37 4 0.81 22 4
Promote greater environmental awareness 3.19 3 1.27 27 3.36 4 0.79 23 4
in own group
Be challenged 3.12 3 1.12 28 3.33 3 0.76 24 4
Have thrills 3.09 3 1.22 29 3.39 4 0.74 20 9
Reflect on and clarify personal values 3.04 3 1.18 30 3.27 3 0.8 26 4
Share what | have learned with others 3.01 3 1.24 31 3.27 3 0.81 27 4
Keep physically fit 2.92 3 117 32 3.2 3 0.85 34 -2
Talk to new and varied people 2.84 3 1.09 33 3.23 3 0.8 31 2
Rest physically 2.8 3 1.15 34 3.21 3 0.85 33 1
Feel more self-confident 2.76 3 1.17 35 3.23 3 0.84 32 3
Be at a place where | can make own decisions  2.69 3 1.21 36 3.11 3 0.91 37 -1
Help others develop skills 2.66 3 1.19 37 3.13 3 0.85 36 1
Develop skills 2.58 3 1.08 38 3.2 3 0.82 35 3
Be more productive at work 2.51 3 1.18 39 3.1 3 0.89 38 1
Escape family temporarily 2.1 2 1.13 40 3.1 3 0.98 39 1

*Rank by Means; **Rank difference between importance and satisfaction means; Importance: 1=Very important, 2=unimportant, 3=neither important or unimportant,
4=important, 5=very important; Satisfaction: 1=not at all satisfied, 2=somewhat satisfied, 3=moderately satisfied, 4=totally satisfied

becoming more productive at work, and escaping family.
Respondents were also highly satisfied with their experience.

The ranks and the rank differences from Table 1 reveal
items that may be of most interest to management, those
that are highly important to respondents, but garner rela-
tively lower satisfaction. These items have highly negative
rank differences. Three items, experiencing tranquility,
peace and quiet, and getting away from crowds, fall into this
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category. This suggests that while visitors are coming to
YNP to find tranquility, peace and quiet, and to escape
crowds, at least some of them are relatively less satisfied
with what the Park offers in these areas. Conversely, re-
spondents view being with their group and having thrills
relatively unimportant, but are proportionately more satis-
fied with having achieved these ends (as reflected in the high
positive rank differences).
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Visitor Classifications According to
Motivations

The importance ratings from the forty motive items were
analyzed to reveal whether a simpler underlying structure
could summarize and represent the motives. This was done
by performing a principal component factor analysis. Reduc-
ing the number of variables in this manner provided us with
a statistically more dependable measurement of reasons
why visitors came to YNP. This procedure revealed six
different underlying factors which we labeled according
to their fundamental themes. These factors are shown in
Table 2. These factors serve as summaries of the forty
motives and will then be used to group respondents accord-
ing to their scores on these factors.

Factor one, Self-help and Reflection, can best be charac-
terized as the desire to attend to personal needs, like reduc-
ing tension, feeling healthier, and self-reflection. This factor
represents an introspective motivation, including decision-
making and self-confidence. Factor Two, Nature and Learn-
ing, can be described as motivations to learn about the
natural and cultural history of the Park. This category
includes viewing and learning about wildlife and nature.
The third factor, Solitude, Peace, and Quiet, depicts motiva-
tions related to getting away from crowds, noise, and the
hustle and bustle of everyday life. Experiencing natural
scenery is also included in this factor. Opportunities for
adventure and fun are fundamental to factor four, Thrills
and Spills. This category includes thrill seeking and the
desire to experience excitement. Motivations in factor five,
Skills and Fitness, include physical challenge, skill develop-
ment and keeping fit. The final factor, Family and Friends,
emerged as the category representing social motivations.

Table 2—Factor summaries.

Items inherent in this factor include being with members of
own group, bringing family or group closer together, and
being with people who enjoy the same things. Thus, this tells
us that the forty motivations utilized in the questionnaire do
fall into distinct factor categories which represent broader
motivations. When examined internally, these factors re-
veal reasonable and prudent underlying themes.

Defining Respondent Groups by
Motivations for Visiting YNP

The six factors identified through factor analysis can be
used to discern different groups or clusters of respondents
according to their motivations. Using cluster analysis we
identified the four clusters depicted in Table 3 These four
groups best characterized our respondents, while maximiz-
ing the statistical differences between the clusters.

The Personal Growth cluster represents those respon-
dents who rated items in the Self-help and Reflection factor
as highly important to them or to their visit. Thirty-eight
percent of respondents fall in this motive cluster. While the
reflection and introspection are primary reasons respon-
dents in this group came to YNP, they also rated the
motivation items in the Learning and Nature category
moderately high. Overall, these visitors are motivated to
experience personal gains, in terms of feeling healthier,
reducing stress, and learning about their environment. The
social aspect of visiting Yellowstone, for example being with
family or friends, is not as important to them.

Table 3 illustrates that learning about their environment
is the fundamental reason why visitors in the Nature Study
cluster came to YNP. Learning about the natural and cul-
tural history of the Park, as well as viewing bison and other

Factor 1: Self-help and reflection

Factor 2: Learning and nature

Help reduce tension

Allow mind to move more slowly
To make own decisions

Be more productive

Reflect on values

Feel more self confident

Feel healthier

Help others develop skills

Learn more about natural history
Learn more about nature

Learn more about cultural history
View bison in nature

View wildlife

Factor 3: Solitude, peace, and quiet

Factor 4: Thrills and spills

Get away from crowds
Experience peace and quiet
Experience the tranquility
Experience solitude

Enjoy natural scenery

Experience excitement
Have thrills

Have adventure

Have fun

Factor 5: Skills and fitness

Factor 6: Family and friends

Keep physically fit
Develop skills
Be challenged

Be with members of my own group

Do something with family

Bring my family/group closer together
Be with people who enjoy same things
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Table 3—Clusters.

Personal growth Nature study Quiet activity Accidentals

Factor Mean Mean Mean Mean

Self-help and Reflection .6878 -.9555 -.6679 .3875
Learning & Nature .3007 .6512 -.6698 -1.2879
Solitude, Peace & Quiet .1058 -.4287 .9308 -1.2768
Thrills & Spills .1850 -.2603 .0636 -.4594
Skills & Fitness 1146 -.7126 .3952 1128
Family & Friends .0583 -.1705 .0915 -.4437

wildlife in their natural setting are highly important aspects
of their visit. This cluster represents eighteen percent of
respondents.

Visitors in the Quiet Activity segment, seventeen percent
of respondents, seek solitude, tranquility and quiet in a
physically challenging environment. These visitors come to
YNP to maintain personal fitness and develop their skills
away from crowds and noise.

Respondents in the final segment, Accidentals, did not
rate any of the factors particularly high. They did show some
motivation for reducing tension, feeling healthier, and be-
coming more productive, included in the Self-help and Re-
flection factor. These visitors are labeled Accidentals since
they don’t seem to share the same types of motivations found
in most recreationists. Perhaps, other factors not specific to
the experiences found in YNP motivated them to visit, or our
group members made the decision to visit and their own
motivations are not particularly tied to YNP. Over eight
percent of respondents are represented by the Accidentals
motive cluster.

Table 4—Support for management actions.

Visitor Support for Management Actions

Gaining insight into support for potential management
actions is valuable to managers who must make decisions
that affect visitor experiences in the park. It is important to
not only understand what management actions visitors
favor, but also to identify the management actions that have
little support from specific visitor types that may prove to
cause future conflict.

Respondents were asked to express their support or agree-
ment with various management actions under two different
formats. First, respondents rated their support from one,
“strongly oppose” to five, “strongly support on a series of
management actions given the conditions of the Park on
their visit. The management actions were generated from
information supplied by NPS staff, planning and policy
documents. Table 4 illustrates the most and least supported
management actions. The means range from “oppose” (2) to
“support” (4). The requirement of noise and emissions stan-
dards on all snowmachines gained on the most support

Management actions N Mean Med. Std. Dev.
Require all snowmachines to meet strict, but reasonable 1051 4.02 4 1.08
emissions/noise standards
Provide more info-appropriate behavior 1050 3.96 4 .93
Provide more info-snow/trail conditions 1052 3.80 4 .83
Provide more info-identifying points of interest along trails 1050 3.79 4 .93
Maintain and groom snowmobile trails more often 1049 3.74 4 117
Provide more info-things to see and do outside of YNP 1054 3.71 4 .95
Be more aggressive enforcing-snowmobile speed limits 1053 3.66 4 1.10
Be more aggressive enforcing-safety rules and regs 1049 3.62 4 .98
Provide more info-things to do in YNP 1046 3.59 4 .95
Continue and increase advertisement of other rec. areas 1047 3.56 4 .96
Provide more trails/locations for recreation use 1047 3.51 4 1.21
Provide more park rangers 1053 3.39 3 .89
Increase facilities provided to disperse use 1046 3.39 3 1.05
Provide guided snowmobile trips by NPS staff 1051 3.02 3 1.10
Establish alternate use periods 1036 3.01 3 1.08
Provide more winter accommodations 1049 2.90 3 1.20
Close roads to oversnow vehicles 1039 2.16 2 1.27
Restrict groomed roads to snowcoach travel only 1048 2.10 2 1.31
Plow road from W Yellowstone to OF 1046 2.02 2 1.27

1=strongly oppose, 2=oppose, 3=neither support or oppose, 4=support, 5=strongly support.
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(mean = 4). The least supported management actions are
related to changing the current status of the groomed roads.
Respondents on average oppose closing roads to oversnow
vehicles or restricting the roads to snowcoach use as do they
oppose plowing the road from West Yellowstone to Old
Faithful.

Respondents were then asked to rate the extent they
agreed or disagreed with requiring visitors to follow a list of
eight management initiatives in order to better protect the
bison herd in the Park. The management initiatives range
from the less intrusive, like limiting the size of groups and
shortening the winter season to more intrusive including
watching a compulsory video and implementing a permit
system. The scale provided ranged from one, “strongly dis-
agree” to five, “strongly agree.” In general respondents did
not agree with any of the requirements proposed to protect
the bison herd. Table 5 shows that the means ranged from
“neither agree or disagree” (3) to “strongly disagree” (1). Of
those items implementing a permit system and restricting
the days of the week visitors could travel in the Park
garnered the least agreement. On average, visitors neither
agreed or disagreed with limiting the size of visitor groups.
This initiative had the highest mean.

Research Themes and Management
Implications

There Is a Wide Diversity Among Winter
Visitors

At first glance, it would be easy to assume that Yellow-
stone winter visitor’s are fairly homogenous. Snowmobilers
use the same mode of transportation, tend to look alike, and
follow fairly similar and predictable travel patterns. The
same may be said about people who come to ski or snowcoach.
The data from this study, however, demonstrate that within
each activity type, visitors seek distinctly different experi-
ence and should not be assumed to be seeking and enjoying
a uniform type of experience dictated by activity type.
Traditional recreation management principals suggest that
managing for experience opportunities is generally pre-
ferred over managing for activities.

Recognizing that visitors are seeking differing goals has
at least three implications for management. First, it would
be ecasy for managers to assume that the visitors are

homogenous. This could inaccurately lead to the assumption
that visitors would respond to or support management
actions uniformly. For example, in comparing Accidental
Tourists with visitors seeking Nature Study (two of the
clusters of visitor motivations) we see distinct differences in
their support of management actions. The Accidental Tour-
ist, for example, may not appear satisfied with any action
but also may not have that great of investment with the
outcome of the management. Where as a person seeking
nature study may have a greater stake in the management
action and would be willing to sacrifice slightly more of their
experience to the perceived good of the natural resources.

Second, it would be easy to assume that snowmobilers are
uniformly different from visitors who do not snowmobile.
While visitors who snowmobile are more likely to be inter-
ested in personal growth or to be there “accidentally”, visi-
tors engaged in each type of activity are distributed across
all four of the motivation clusters identified in this data.
Similar dynamics occurs when looking at the distribution of
visitor types that access the park from each entrance. That
is, at each entrance we see a range of visitors in each
motivation cluster, some seeking nature study, some peace
and quiet, some fitness, etc.

Third, many of the visitors do more than one activity while
in the park. Taken together, the use of experience motives is
a more valid way to address the visitor segments than to
consider the groups skiers, snow coach riders, snowmobilers
or pleasure drivers. It also does not seem that the entrance
one uses is closely related to the goals for a visit or assess-
ment of management conditions.

Tying together the of the above-mentioned implications, it
can be seen that managers are working with a visitor
population that will be difficult at times to read. While they
look and travel in similar patterns, they differ in their reason
for visiting and assessing the park. Since goal interference
is considered a primary influence on conflict among
recreationists, it appears as likely for conflict to be occurring
within visitor types as among them. Indeed, the slightly
lower satisfaction levels of the accidental tourists may be
associated with such conflicts (it is difficult to estimate the
motivation this group would have to approach a manager
with a complaint, however, since they are not as engaged
within the park as the other visitors). Management strate-
gies that increase the opportunities for nature study, per-
sonal growth and quiet fitness, are likely to be supported by
a broad subset of the visitors.

Table 5—Support for management initiatives in order to protect the bison herd.

Management Initiatives N Mean Med. Std. Dev.
Limit size of groups 1043 3.01 3 1.25
Travel only in specific areas 1040 2.88 3 1.32
Watch 30 minute video 1046 2.55 2 1.21
Wait up to one hour before travel 1005 1.99 2 91
Travel only at particular time of day 1032 2.10 2 1.06
Travel only on particular days of the week 1037 1.98 2 1.02
Travel only in shortened season 1031 212 2 1.12
Obtain a required permit 1039 1.95 2 1.10

1=strongly disagree, 2=disagree, 3=neither agree or disagree, 4=agree, 5=strongly agree.
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The Yellowstone Experience Is
Satisfactory!

The winter visitor experience to Yellowstone National
Park is a treasured one. From many visitors we have heard
stories of extraordinary events, magical moments, and un-
forgettable images of one of the nation’s greatest parks.
Yellowstone in winter is a powerful experience and visitors
feel fortunate in being able to see its treasures. There are
those who view the winter as a resting period for the park
and its denizens, a change to recover from the pressures of
summer visitation. However, the winter visitors not only
treasure the same peace and quiet, they are seeking out
many of the same experiences that Yellowstone provides
during the spring, summer and fall.

It is a park known for its wildlife — wolves, bison, and elk.
It is a symbol of the nation, and features such as Old Faithful
are powerful attractants at any time of the year. Visitors
enjoy the opportunity to recreate, escape the usual routine
of their daily lives, and to share their experiences with
family and friends. Visitors are prepared to accept moderate
levels of organization and regulation given the uniqueness
and importance of the experience. Being kept to the roads,
and the traffic congestion that sometimes this entails in both
winter and summer is tolerable. Overall, satisfaction with
the winter experience is very high.

The winter visitors to Yellowstone generally perceive the
current management strategies to be fair and appropriate.
There is not a perceived problem requiring drastic action.
The winter visitors are supportive of management actions
that would facilitate or improve the experiences they are
currently afforded, such as requiring stricter emission stan-
dards for snowmobiles, greater enforcement of current safety
rules and regulations, and the provision of more information
about the park and its features. Management actions that
are not supplemental to current conditions and that might
disrupt or substantially alter the balance of experiential
opportunities receive uneven support, or common levels of
opposition. (One example that receives strong disapproval is
the plowing of the road to Old Faithful).

It is not uncommon for visitors to recreation sites to be
generally supportive of the status quo or to encourage of
slight improvements. YNP’s winter visitors’ tolerance level
of current conditions (or even greater levels of crowding)
however, seems notable as does the opposition to a variety of
management options that would constrain or curtail some of
the current visitor activities.

For example, the lack of support for a variety of trade-offs
that visitors might be asked to make in order to better
protect the park’s bison herd is surprising, particularly
given the importance they express for wildlife values. Even
moderate requests, such as watching a compulsory 30 minute
video receive active levels of opposition. We suggest that
winter visitors perceive either there is no problem with
visitor interactions with the bison, or that suggested man-
agement actions would not have the desired effect on the
bison herd, or that the actions suggested are inappropriate
for protecting the bison. While the visitor may have heard
about the problem, there is little impetus for change gener-
ated by his or her own experiences within the park. Things
seem and feel OK, and perhaps their generally high levels of
satisfaction with this special and unique opportunity flavors
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their perceptions of the park and its management. This
might be indicative of many wildland planning and manage-
ment contexts. Generally, visitors are supportive and appre-
ciative of the recreation opportunities provided and resist
putting these opportunities at risk. The status quo is very
powerful and the public is often suspicious of manager
motivations for changing these conditions.

There Is Time for Good Planning

While winter use issues within Yellowstone National
Park are embroiled with tension and controversy, the major-
ity of the visitor experiences within the park are fairly intact.
In the absence of another surge of demand or a dramatic
alteration of the experience by a management action, it is
likely that satisfaction levels will remain high. Although
there is a possibility that some people have been displaced
and are therefore unaccounted for within this sample, the
visiting population of winter users in Yellowstone National
Park are highly satisfied. These data suggest that managers
have a window of opportunity here in which planning efforts
can be conducted and the implementation of such plans
gradually applied. The urgency to address issues associated
with winter use in YNP is not originating from the majority
sentiment of the winter visitors.

Recommendations for Wildland Managers

We have demonstrated that seemingly appropriate ap-
proaches to measuring crowding (by only asking evaluations
of current conditions) and to typifying visitor groups (by
activity segment) may be overly simplistic. Instead, we have
demonstrated underlying motive groupings and a modeling-
based approach to measuring social condition evaluations.
We believe these alternative approaches will be more useful
for managers, particularly in predicting future visitor be-
haviors and likely support for management actions.

References

Borrie, W.; Freimund, W.; Manning, R.; & Wang, B. 1998. Social
conditions for winter use in Yellowstone National Park. Final
Report on Phase Two.

Crandall, R. 1980. Motivations for leisure. Journal of Leisure
Research. 12(1): 45-54.

Driver, B. L. 1977. Item pool for scales designed to quantify the
psychological outcomes desired and expected from recreation
participation. Unpublished. USDA Forest Service, Fort Collins,
CO: Rocky Mountain Forest and Range Experiment Station

Driver, B. L., Tinsley, H. E. A., Manfredo, M. J. 1990. The para-
graphs about leisure and recreation experience preference scales:
results from two inventories designed to assess the breadth of the
perceived psychological benefits of leisure.

Greater Yellowstone Coordinating Committee. 1997. Winter use
management: a multi-agency assessment. USDA, USDI.

Knopf, R. C. 1983. Recreational needs and behavior in natural
settings. Behavior and the natural environment. eds. Altman, I.
and Wohlwill, J.F. Plenum Press. New York.

Lime, D; & Lewis, M. 1996. Characteristics, use patterns, and
perceptions of snowmobilers at Voyageurs National Park: se-
lected findings of a 1995 study., University of Minnesota College
of Natural Resources. Cooperative Park Studies Unit. Research
Summary No. 5.

Manning, R. 1986. Studies in Outdoor Recreation. Oregon State
University Press. Corvallis, Oregon.

USDA Forest Service Proceedings RMRS-P-15-VOL-4. 2000



Measures of Wilderness Trip Satisfaction
and User Perceptions of Crowding

Chad P. Dawson
Alan E. Watson

Abstract—The inverse relationship between user perceptions of
crowding and satisfaction with the wilderness experience was
studied in three national wilderness areas in Oregon (1991) and in
four state wilderness areas in the Adirondack Park of New York
State (1997). User perceptions of crowding were correlated (low
negative coefficients) with user satisfaction on the wilderness trip
experience, but only a small proportion of the total variance was
explained in the path analysis models. The authors emphasize that
future research should identify what contributes to wilderness trip
satisfaction since satisfaction often remains high despite percep-
tions of crowding.

Wilderness managers, regardless of where they are lo-
cated in the United States, are often concerned about man-
aging recreational use levels. Some of the indicators of
recreational use, and their impacts on other users, include
user densities, opportunities for solitude, perceptions of
crowding and user satisfaction with the wilderness experi-
ence. The general conceptual model is that user densities
affect user perceptions of crowding which, in turn, affect
user trip satisfactions (Graefe and others 1984; Manning
1985 and 1999; Shelby and others 1989). User perceptions of
crowding are expected to be influenced by the numbers of
other users within a specific place, the numbers of large
groups, distance between users, the user expectations about
numbers of other users in relation to the actual experience
of use levels, and other variables (for example, user prefer-
ences, motivations, type of group). The satisfactions of users
are, at least partially, influenced by their perceptions of
crowding during wilderness experiences (Manning 1999).
Measures of satisfaction have been used by recreation man-
agers to assess current and changing social conditions;
however, some authors suggest that satisfaction is difficult
to measure (that is, it requires more than a single normative
variable to measure) and may require complex models to
appropriately and correctly assess fulfillment during the
experience (Williams 1989).
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The intent of this study was to explore these density-
crowding-satisfaction relationships with several data sets,
using similar models to predict satisfaction. Based on previ-
ous studies, we expected that density and crowding would
explain only a small portion of the variance in overall trip
satisfaction. Several analytical techniques (parametric and
nonparametric) are used to show that trip satisfaction is
only partially influenced by user perceptions of crowding
during wilderness experiences. The implication is that posi-
tive indicators of satisfaction may help explain more about
overall trip satisfaction than density and crowding, which
are potential negative influences on satisfaction.

Methods

The selected wilderness user studies had to include simi-
lar variables for exploring the density-crowding-satisfaction
relationships. The relationship between user perceptions of
crowding and trip satisfaction was studied using data col-
lected in four state wilderness areas in the Adirondack Park
of New York during the summer of 1997 and in three
national wilderness areas in Oregon in 1991. The New York
State definition of wilderness is nearly identical to the
national wilderness definition, with only minor differences,
and the recreation management issues and approaches are
similar.

The general research design was to sample users at high-
use trailheads and conduct brief field interviews. A follow-
up mail survey was then conducted with reminders, as
necessary. Of the users briefly interviewed and sent a mail
survey, 67% to 82% responded to those surveys (table 1). All
statistical tests were conducted using the Statistical Pack-
age for the Social Sciences (SPSS version 7.5 for Windows,
AMOS for SPSS version 3.61, and Answer Tree 2.0) software
package.

Table 1—Comparison of the seven wilderness user survey returns and
response rates.

Mail survey Sample size
Wilderness area response rate for analysis
New York State (1997)
High Peaks 67% 462
Siamese Ponds 74% 72
Ha-Da-Ron-Dah 75% 69
St. Regis Canoe 75% 183
NWPS in Oregon (1991)
Mt. Jefferson 82% 594
Mt. Washington 80% 241
Three Sisters 82% 636
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Six variables were analyzed from the mail survey data in
the four state wilderness areas of the Adirondack Park:

® total number of hikers/canoes seen on the trip (continu-
ous variable),

® total number of large groups seen on the trip (continu-
ous variable),

* number of hikers/canoes seen compared to what was
expected (five-point scale),

® number of large groups seen on the trip compared to
what was expected (five -point scale),

® user perceptions of crowding (five-point scale), and

® overall trip satisfaction (five-point scale).

The six variables in this analysis were tested for statisti-
cal differences between the four wilderness areas, using
ANOVA to determine if any of the data sets were similar
enough to be combined. Statistical analysis included: (1)
measuring correlation coefficients between the six vari-
ables, (2) predicting satisfaction using a conceptual model
with a path analysis technique (first five variables are
independent and satisfaction is the dependent variable),
and (3) segmenting users group by their responses to the
satisfaction question and the other five variables. There are
some differences in how these variables were measured in
the St. Regis Canoe Area compared to the other three
wilderness areas (for example, number of canoes compared
to number of hikers, three response categories compared to
five categories for perception of crowding).

Five variables were analyzed from the mail survey data in
three national wilderness areas in Oregon:

® total number of hikers seen on the first day of the trip
(continuous variable),

® total number of hikers within speaking distance on the
first day of the trip (continuous variable),

® number of hikers seen compared to what was expected
(five-point scale),

® user perceptions of crowding (nine-point scale), and

® overall trip satisfaction (10-point scale).

The five variables in this analysis were tested for statisti-
cal differences between the three wilderness areas, using
ANOVA to determine if any of the data sets were similar
enough to be combined. Statistical analysis included:
(1) measuring correlation coefficients between the five
variables, (2) predicting satisfaction using a conceptual
model with a path analysis technique (first four variables
are independent and satisfaction is the dependent vari-
able), and (3) segmenting users group by their responses to
the satisfaction question and the other four variables.

Results and Discussion

The analysis results are presented in the following order:
(1) the ANOVA results are used to determine if the data sets
are similar enough to be aggregated together for subsequent
analysis, (2) the bivariate correlation coefficients to show the
relationships between the variables used to construct the
prediction and segmentation models, (3) the user satisfac-
tion prediction model using a maximum likelihood path
analysis, and (4) the segmentation of user satisfaction using
a nonparametric model.
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Aggregating Wilderness Area Studies

The six variables from the studies of users in the four state
wilderness areas of the Adirondack Park were tested in an
ANOVA procedure to determine if the data sets were similar
and could be used in aggregate instead of as four separate
area comparisons. The results of the comparisons using both
the Scheffe and LSD ANOVA statistical tests (p<0.10) indi-
cated that there were significant differences between the
High Peaks users and three other wilderness area user
groups on five of the variables. The responses of Siamese
Ponds, Ha-Da-Ron-Dah and St. Regis area users were not
significantly different for the five independent variables.
The only variable for which there was no statistically signifi-
cant difference between the four areas was trip satisfaction
(dependent variable). Based on the differences between the
High Peaks user responses and the other three wilderness
areas, the following analysis results are divided into two
groups: (1) High Peaks Wilderness users, and (2) the Siamese
Ponds, Ha-Da-Ron-Dah and St. Regis area users aggregated
together.

The five variables from the studies of users in the three
national wilderness areas in Oregon were tested in an
ANOVA procedure to determine if they were similar and
could be used in aggregate instead of as three separate area
comparisons. The results of the comparisons using both the
Scheffe and LSD ANOVA statistical tests (p<0.10) indicated
that there were significant differences between the three
area user groups for most of the variables. Thus, the following
analyses consider each of these three area studies separately.

Bivariate Correlations

The average number of users seen on a trip in the New
York areas ranged from 10 users (or canoes) in the Siamese
Ponds, Ha-Da-Ron-Dah and St. Regis Canoe area to 45
hikers in the High Peaks Wilderness. The relationship
between the number of hikers/canoes seen on the trip and
the number seen, compared to what was expected, was an
overall positive Pearson correlation coefficient (table 2). The
correlation coefficients between these two variables were
very similar for the High Peaks and other three wilderness
areas, even though the average number of users seen in the
High Peaks was substantially higher than the other three
areas. The number of large user groups (more than 10-12
users) seen on a trip in New York areas ranged from one
group in the Siamese Ponds, Ha-Da-Ron-Dah and St. Regis
Canoe area to two in the High Peaks Wilderness. The
relationship between the number of large user groups seen
on the trip and the number seen, compared to what was
expected, was an overall positive Pearson correlation coeffi-
cient (table 2). The correlation coefficients between these
two variables were very similar for the High Peaks and other
three wilderness areas.

The average number of user groups seen at a distance on
a trip in Oregon areas averaged from one in the Mt. Wash-
ington Wilderness areas to two in the Mt. Jefferson and
Three Sisters Wilderness areas. The relationship between
the number of hiker groups seen at a distance on the trip and
the number seen compared to what was expected was an
overall positive Pearson correlation coefficient (table 2). The
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Table 2—Pearson correlation coefficients? between variables in the wilderness user surveys.

New York State

Number of hikers/
canoes seen
compared to seen

Seen and expected
Number of large
groups seen
compared to seen

canoes compared

Seen and expected
number of large
groups compared
to perceptions

number of hikers/ Perceptions of
crowding

to perceptions compared to

wilderness areas and expected and expected of crowding of crowding satisfaction
High Peaks 0.26 0.47 0.30 -0.28
Siamese Ponds, 0.30 0.44 0.39 -0.37

Ha-Da-Ron-Dah,
St. Regis Canoe

NWPS Wilderness

Number of hiker groups
seen at a distance
compared to seen

Number of hiker
groups seen within
speaking distance

compared

Seen and expected
number of hiker
groups compared
to perceptions

Perceptions of

to seen crowding compared

areas in Oregon and expected and expected of crowding to satisfaction
Mt. Jefferson 0.18 0.31 0.38 -0.36
Mt. Washington 0.19 0.22 0.26 -0.12°
Three Sisters 0.21 0.37 0.39 -0.19

aAll correlations are significant at p = 0.01 except one relationship.
Correlation not significant at p = 0.01 or p = 0.05.

average number of user groups seen within speaking dis-
tance during a trip in the Oregon areas averaged from two in
the Mt. Washington Wilderness area to four in the Mt.
Jefferson and Three Sisters Wilderness areas. The relation-
ship between the number of hiker groups seen within speak-
ing distance on the trip and the number seen, compared to
what was expected, was an overall positive Pearson correla-
tion coefficient (table 2). The correlation coefficients be-
tween these two variables were very similar for all three
wilderness areas.

Users were asked if they felt crowded during their trips to
the New York wilderness areas. Overall, the five response
categories and percent response were: 1 = no crowding
(57%), 2 = slightly (22%), 3 = moderately (14%), 4 = very (6%),
and 5 = extremely crowded (1%). The relationship between
the respondent’s perceptions about crowding and the num-
ber of hikers/canoes seen, compared to what was expected,
on the trip was an overall positive Pearson correlation
coefficient (table 2). Similarly, the relationship between the
respondents’ perceptions about crowding and the number of
large groups seen compared to expected on the trip was an
overall positive Pearson correlation coefficient (table 2).
User perceptions of crowding increased substantially when
the number seen was more or far more than expected.

Users in Oregon were asked if they felt crowded during
their trips to the three national wilderness areas. The nine-
point response categories ranged from not at all crowded to
extremely crowded. The relationship between the respon-
dents’ perceptions about crowding and the number of hiker
groups seen, compared to what was expected, on the trip was
an overall positive Pearson correlation coefficient (table 2).
User perceptions of crowding increased substantially when
the number seen was more or far more than expected.

Users in New York were asked to report if they were
satisfied with their experiences while on their trips to the
wilderness areas. The five response categories for the ques-
tion about being satisfied and overall percent response were:
2 = strongly agree (55%), 1 = agree (40%), 0 = neutral (3%),
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-1 = disagree (1%), and -2 = strongly disagree (1%). The
relationship between the respondent’s perceptions about
trip satisfaction and crowding was an overall negative
Pearson correlation coefficient (table 2). The correlation
coefficients between these two variables were very similar
for the High Peaks and other three wilderness areas.

Users in Oregon were asked to report, using a 10-point
scale, if they enjoyed (were satisfied with) their experiences
while on their trips to the national wilderness areas, com-
pared to previous wilderness visits. The relationship be-
tween the respondents’ perceptions about trip satisfaction
and crowding were an overall negative Pearson correlation
coefficient (table 2). The correlation coefficients between
these two variables were different for the three wilderness
areas; Mt. Washington survey data did not have a statisti-
cally significant correlation coefficient.

User Satisfaction Prediction Model

The independent variables were used to develop a maxi-
mum likelihood path analysis that predicted trip satisfac-
tion. The models were conceptually developed based on the
published literature and statistically formulated using a
structural equation model.

The user satisfaction path model for the High Peaks and
for the Siamese Ponds, Ha-Da-Ron-Dah and St. Regis areas
is shown in figure 1. The results from this model indicate
that there is a high degree of correlation (r) between the total
number of users seen and the number of large groups seen.
The numbers on top of each rectangle are the squared
multiple correlations (Rz) with all previous variables. The
relationships between perceptions of crowding and the ex-
pected compared to actual user numbers are the strongest
relationships. In this multivariate path model, the relation-
ships between perceptions of crowding and trip satisfaction
are not as strong as might be anticipated from the bivariate
relationships. Overall, this multivariate path model is
acceptable and statistically significant (p < 0.01), but it
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Figure 1—A path analysis model showing the r value correlations between the two
exogenous variables and the R? values for the four endogenous variables for the survey of
users at the High Peaks Wilderness (top number) and the combined Ha-Da-Ron-Dah
Wilderness, Siamese Ponds Wilderness, and St. Regis Campe Area (bottom number) in

1997.
Total number
hikgrs seen at R R: R
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0.06 0.07 0.01
0.14 0.15 0.04
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Figure 2—A path analysis model showing the r value correlations between the two
exogenous variables and the R? values for the three endogenous variables for the survey
of users in the Mt. Jefferson Wilderness (top number), Mt. Washington Wilderness
(middle number), and Three Sisters Wilderenss (bottom number) in 1991.

explains only a small amount of the variance in the depen-
dent variable—trip satisfaction.

The user satisfaction path model for the Mt. Jefferson, Mt.
Washington and Three Sisters Wilderness areas is shown in
figure 2. The results from this model indicate that there is a
high degree of correlation (r) between the total number of
user groups seen at a distance and the number of groups seen
within speaking distance. The numbers on top of each
rectangle are the squared multiple correlations (Rz) with
all previous variables. The relationships between percep-
tions of crowding and the expected compared to actual user
numbers are the strongest relationships. In this multivariate
path model, the relationships between perceptions of crowding
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and trip satisfaction are not as strong as might be anticipated
from the bivariate relationships, especially for the Mt. Wash-
ington survey data. Overall, this multivariate path model is
acceptable and statistically significant (p < 0.01), but it
explains only a small amount of the variance in the depen-
dent variable—trip satisfaction.

User Satisfaction Segmentation

Since only a small portion of the variance was explained in
the maximum-likelihood path analysis, there was some
concern that the additive linear relationship between the
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independent variables and dependent variable might not
accurately represent the proposed causal relationship. An-
other way to explore the relationship between the respon-
dents’ trip satisfaction and perceptions about crowding was
to use a nonparametric test that included a Chi-squared
goodness-of-fit test. The CHAID algorithm in SPSS was
used to separate discrete segments of users based on their
responses to the trip satisfaction variable and the indepen-
dent variables. All independent variables were used in the
segmentation attempts.

The user segmentation analysis for the High Peaks Wil-
derness area (table 3) reported a statistically significant
difference (Chi-square = 23.5, df = 1, p < 0.01) between two
user segments who were: (1) very satisfied and perceived no
crowding or only slight crowding, and (2) satisfied and
perceived moderate to extreme crowding. Only the percep-
tion of crowding variable provided any discriminatory power
in this segmentation; no other variable made a statistically
significant contribution.

The user segmentation analysis for the Siamese Ponds,
Ha-Da-Ron-Dah and St. Regis areas (table 4) reported a
statistically significant difference (Chi-square = 16.5, df = 1,
p < 0.01) between two user segments who were: (1) very
satisfied and perceived no crowding, and (2) satisfied and

Table 3—Reported satisfaction by High Peaks Wilderness users and
theirfeelings about crowding based on segmentation analysis.

Feelings about crowding

Not crowded Moderately

or slightly  to extremely
crowded crowded Total

Satisfaction rating (n = 259) (n =90) (n = 349)

--------- Percent ---------
Very dissatisfied 0.8 2.2 1.2
Dissatisfied 0.0 5.6 1.4
Neutral 1.5 5.6 2.6
Satisfied 35.9 50.0 39.5
Very Satisfied 61.8 36.6 55.3
Total 100.0 100.0 100.0

Table 4—Reported satisfaction by Siamese Ponds Wilderness, Ha-
Da-Ron-Dah Wilderness, and St. Regis Canoe Area users
and their feelings about crowding based on segmentation
analysis.

Feelings about crowding

Slightly

Not to very
crowded crowded Total

Satisfaction rating (n=172) (n=111) (n =283)

--------- Percent ---------
Dissatisfied 0.0 2.7 1.1
Neutral 1.2 3.6 2.1
Satisfied 33.1 49.6 39.6
Very Satisfied 65.7 441 57.2
Total 100.0 100.0 100.0
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Table 5—Reported satisfaction by Mt. Jefferson Wilderness users and
their feelings about crowding based on segmentation analysis.

Feelings about crowding

Slightly to Moderately
Not moderately to extremely
Satisfaction crowded crowded crowded Total
rating (n=187) (n=230) (n =58) (n =475)
--------------- Percent - - --------u-----
1 0.5 0.0 1.7 0.4
2 0.5 22 52 1.9
3 0.5 22 15.5 3.2
4 2.1 22 5.2 25
5 6.4 9.5 13.8 8.8
6 4.8 5.6 10.3 5.9
7 12.3 17.4 17.3 15.4
8 19.9 25.3 15.5 21.9
9 16.0 20.0 121 17.5
10 37.0 15.6 34 225
Total 100.0 100.0 100.0 100.0

perceived slight to very crowded. Only the perception of
crowding variable provided any discriminatory power in this
segmentation; no other variable made a statistically signifi-
cant contribution.

The user segmentation analysis for the Mt. Jefferson
Wilderness area (table 5) reported a statistically significant
difference (Chi-square = 54.3, df = 2, p < 0.01) between three
user segments who were: (1) very satisfied and perceived no
crowding, (2) satisfied and perceived slight to moderate
crowding, and (3) satisfied and perceived moderate to ex-
treme crowding. Only the perception of crowding variable
provided any discriminatory power in this segmentation; no
other variable made a statistically significant contribution.

The user segmentation analysis for the Mt. Washington
Wilderness area reported that no variable made a statisti-
cally significant contribution to segmenting user satisfac-
tion (that is, users could not be segmented into different
satisfaction groups based on any of the four independent
variables).

The user segmentation analysis for the Three Sisters
Wilderness area (table 6) reported a statistically significant
difference (Chi-square = 19.6, df = 1, p < 0.01) between two
user segments who were: (1) very satisfied and perceived no
crowding or slight crowding, and (2) satisfied and perceived
slight to extreme crowding. Only the perception of crowding
variable provided any discriminatory power in this segmen-
tation; no other variable made a statistically significant
contribution.

Conclusions

Correlations between the variables within the path model
are as expected, according to the published literature, but
they explain only a small portion of the total variance in trip
satisfaction. The level of expected use varies between higher
and lower density wilderness areas, but when user expecta-
tions are exceeded, users feel more crowded. Satisfaction is
partially influenced by perceptions of crowding, usually
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Table 6—Reported satisfaction by Three Sisters Wilderness users and
theirfeelings about crowding based on segmentation analysis.

Feelings about crowding

Moderately
Not to extremely
Satisfaction crowded crowded Total
rating (n=361) (n=170) (n=531)
--------- Percent ---------
1 0.8 0.6 0.7
2 0.3 1.8 0.7
3 3.0 4.1 34
4 14 29 1.9
5 7.2 11.2 8.5
6 5.2 9.4 6.6
7 12.2 16.5 13.6
8 22.2 28.3 241
9 15.3 11.7 141
10 324 13.5 26.4
Total 100.0 100.0 100.0

with some negative affect on satisfaction, particularly when
crowding is perceived as moderately to extremely crowded.
However, the appropriateness of using a density-crowding-
satisfaction model (that is, without positive influences) is
questionable, since only a small proportion of the total
variance was explained in the path models. Manning (1999),
in a recently published book, suggests additional compo-
nents and concepts that will further expand the satisfaction
model.

The user segmentation tended to verify that satisfaction
and perceptions of crowding are related. While most of these
results are statistically significant, and generally as antici-
pated, some cases in the data sets raise questions about why
perceived crowding appears to have no negative affect on
some users’ satisfaction and why some users are not satis-
fied but have not perceived crowding to be an issue. Clearly,
there are many other factors besides perceptions of crowding
that affect satisfaction, and some researchers are measuring
those influences (Whisman and Hollenhorst 1998) or are
recommending such measures (Manning 1999).

These results, and other published studies on the density-
crowding-satisfaction model, generally show that satisfac-
tion is only partially explained by user density (encounters)
and perceptions of crowding. However, we are concerned
that wilderness managers who want to monitor recreational
experiences are using these density-crowding-satisfaction
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variables as indicators to assess changing conditions and to
determine if direct or indirect management actions are
needed to reduce crowding.

We and others (Manning 1999) recognize that further
refinements in the density-crowding-satisfaction model are
necessary and appropriate. We conclude that the more
important question may be “what are the positive influences
on wilderness trip satisfaction?” We emphasize that future
research should identify what contributes to wilderness trip
satisfaction, since satisfaction often remains high despite
perceptions of crowding. Based on our research and the
published literature, we recommend that future research on
satisfaction focus more on how to: (1) operationalize the
concept of satisfaction as a multi-dimensional scale of items
and not as a single item, (2) use multi-method data collection
techniques, both quantitative and qualitative, to better
describe and explain user satisfactions, and (3) develop a
more complex model of the positive and negative social and
human dimensions of the wilderness experience to better
predict satisfaction.
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An Individual-Based Modeling Approach to
Simulating Recreation Use in Wilderness

Settings

Randy Gimblett
Terry Daniel
Michael J. Meitner

Abstract—Landscapes protect biological diversity and provide
unique opportunities for human-nature interactions. Too often,
these desirable settings suffer from extremely high visitation.
Given the complexity of social, environmental and economic inter-
actions, resource managers need tools that provide insights into the
cause and effect relationships between management actions and
social and environmental outcomes. Object-oriented technology,
along with spatial geo-referenced temporal data, provides new
opportunities for developing, testing and improving simulation
models. This paper describes a case study in Sedona, Arizona, that
utilizes prototype software package the Recreation Behaviour Simu-
lator (RBSim), to dynamically simulate the behavior of human
recreationists’ in high-use natural environments.

Many people who travel to wilderness areas do so out of a
desire to experience an environment that is uninhabited or
appears to be unaffected by the activities of man. However,
the activities of visitors in these environments, and their
interactions with one another, may degrade the quality of
their own experience. People according to Fege and others
(1989) “come to wilderness with differing expectations about
their recreation activities and wilderness resource, personal
involvement in the activity or place, mode of perceiving or
experiencing the wilderness, status-consciousness, and tol-
erance for other lifestyles.” All of these have been shown by
many researchers to be influenced by crowding and encoun-
ters in wilderness settings (e.g., Daniels and Krannich, 1990;
Ewert and others 1993; Fege and others 1989; Ivy and others
1992; Jacob, 1977; Jacob and Schreyer, 1980; Schreyer, 1990;
Scenic Spectrums Pty Ltd. 1995; Watson and others 1994).
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Recreation Use of Wilderness
Settings

In order to manage for optimal recreation use of wilder-
ness, managers must understand the needs, goals and de-
sires of those sharing that environment and where encoun-
ters occur within and between groups of recreationists’. This
is by no means an easy task with an evolving wilderness
clientele and a resource base that is holding constant. In
order to manage for optimal use of wilderness areas, manag-
ers must first acquire a better understanding of the nature
and extent of encounters. It is quite clear from a review of the
growing body of literature surrounding the issue of encoun-
ters and their affect on experience quality that:

® It is through encounters that “use levels” affect experi-
ence quality.

® Encounters lead to a sense of crowding for at least some
(not all) visitors.

® Managers of Wilderness (as opposed to other lands) care
especially about this sense of crowding and in particular
“use levels” since they are legally obligated to provide
opportunities for solitude.

®* The effect of encounters appears to depend on the
number and location of encounters, the type and behav-
ior of those encountered and dispositional factors of the
user (e.g., goals, expectations).

There is strong evidence that the distribution of recreation
use across time and space in wilderness areas has profound
effects on whether a certain level of use causes high levels of
encounters among groups and perceived crowding (Scenic
Spectrum Pty Ltd. (1995). Time and location of use not only
affects the number and location of encounters, it also influ-
ences how these encounters are evaluated.

The purpose of this paper is to describe a prototype
computer simulation system that was developed to study the
affects of time and space on levels of use in wilderness
settings. Specifically this paper will describe a computer
simulation model that was developed as a tool to examine the
number of encounters and their associated salient features
(e.g., type and age of group) between and within activity
groups over space and time under varying use scenarios in
Broken Arrow Canyon, Sedona, Arizona.
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Computer Simulation Models in
Wilderness Settings

Computer simulation models have been proposed as one
tool to resolve this complex problem of encounters in wilder-
ness areas (Romesburg 1974; Cesario 1975). Because time
and space (location) have a profound affect on levels of
encounters, it is surprising that computer simulation has
not been more extensively used. Computer simulation is not
a new concept in studying natural processes, but it has seen
limited use in studying wilderness recreation.

The Wilderness Use Simulation Model (WUSM) (Shechter
1975; Smith and Krutilla 1976; Shechter and Lucus 1978)
was developed in the 70’s to assist natural resource manag-
ers in assessing wilderness use. The simulator was devel-
oped and tested in both Spanish Peaks Primitive Area in
Montana (Smith and Krutilla 1976) and the Desolation
Wilderness in California (Smith and Others 1976) and
subsequently modified for river recreation management
(USDA Forest Service 1977) for use on the Green and Yampa
Rivers in Dinosaur National Monument (McCool and others
1977; Lime and others 1978) and the Colorado River in the
Grand Canyon (Underhill and Xaba 1983; Underhill and
others 1986; Borkan 1986; Borkan and Underhill 1989).

While the tool was extremely innovative for its time, by
today’s standards it lacks the flexibility to undertake simu-
lation of discrete visitor movement and associated behaviors
along trails or rivers and fails to provide any mechanism for
studying critical interactions between humans and environ-
mental processes (such as communication and negotiation
among visitors, adaptive learning for developing coping
strategies, autonomous movement patterns according to
individual needs and behaviors, beliefs, desires and inten-
tions etc.). In addition, the current abundance of spatial geo-
referenced temporal data, which describes the earth’s sur-
face, provides more opportunity for testing and improving
the accuracy of simulation models and with more direct
applicability for resource managers.

Simulation approaches presented by (Manning and Ciali
1979; Manning and Potter 1984; Potter 1982; Potter and
Manning 1984) and their recent studies (Wang and Manning
1999) incorporating Geographic Information Systems (GIS)
to capture environmental data have shown great promise for
modeling the impacts of recreation use in these settings but
have not yet overcome some of the problems encountered
with the WUSM. Their work does however clearly illustrate
the usefulness of simulation for generating and testing
alternative management scenarios to reduce encounters
and improve the quality of the recreation experience.

While there have been more constrained models for as-
sessing recreation site preference and choices (Schroeder
and Louviere, 1986; Schroeder and others 1990), as well as
encounters between groups of recreationists’, there has been
no dynamic, spatially explicit tool that provides recreation
managers and researchers with the ability to systematically
investigate different recreation management options. For
example, with the introduction of a new trail one might
expect that encounters would be reduced, but to what ex-
tent? How do recreationists’ use coping behaviors to offset
the impacts of encounters and crowding on their recre-
ational experience? If some type of limited access is selected
as a management option, what will be the impact on use
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patterns? More important, when there are different, con-
flicting recreation uses, how do different management op-
tions increase or decrease the conditions that lead to con-
flicts? None of these questions can be answered using
conventional tools. These questions all pivot around issues
such as time and space, as well as more complex issues such
as inter-visibility between two locations on a map

In summary, there still appears to be a widespread gap
between what the manager needs to adequately manage for
high-quality wilderness recreation and the knowledge and
tools that are available for doing so. Information about
wilderness recreationist attitudes and behavior is increas-
ingly viewed as important to the planning and management
process, but collection of this data can be costly and some-
times produce very little that the manager can actually use
in developing management options. With the rapid develop-
ment of technologies such as Global Positioning Systems
(GPS), GIS, and artificial intelligence, many new opportuni-
ties now exist to gather the kinds of data needed to build, test
and validate a more elaborate modeling structure that
incorporates a dynamic interplay of time, space and people/
landscape interactions. A more appropriate concept calls for
the interaction of four models: a model of desired and
influential recreation setting parameters; a model that ex-
presses the outcomes of recreation behavior in those set-
tings; a model of recreation behavior that predicts the
number of users per unit of time, in those settings from
which personal, social and economic value estimates can be
made, and a model that minimizes encounters within and
between recreation groups (Richards and Gimblett 1995).

There are a number of alternative approaches to modeling
and providing decision support for visitor management. An
application of computer simulation and modeling technol-
ogy, presented in this paper, is intended to demonstrate the
potential for developing a practical model readily usable by
wilderness recreation managers. The application will show:

®* How decision-makers, such as natural resource manag-
ers, would benefit from inexpensive, simulation tech-
niques that could be utilized to explore dynamic recre-
ation behavior, develop thresholds of use and test ideas,
before expensive management plans are implemented.

* How resource managers can have confidence in the use
and results of these simulations, since the design of the
behavioral systems that are utilized in the simulations
are grounded in observations and data of actual human
behavior in the physical settings in which they natu-
rally occur.

* How simulation technology can be used to refine man-
agement strategies, as well as promote greater public
understanding of management decisions.

Modeling Complex Human-
Environment Interactions Using
Statistical Analysis and Computer
Simulation

To obtain a more thorough understanding of and manage
for complex human-environment interactions, models that
systematically and precisely specify the interrelationships
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between the relevant human and environmental variables
are required. There are significant obstacles, however, to the
development of such models. The number of potentially
important environmental variables is very large. Moreover,
these variables are often complexly interrelated and inter-
dependent. Many environmental interactions strongly de-
pend on spatial/geographic factors, and they may change
on a temporal scale ranging from moment-to-moment to
century-to-century. The number of potentially important
human variables is also large and completely interrelated
and, in most contexts, includes the effects of interactions
with other humans. Finally, both the humans and the
environments involved may affect each other, altering sub-
sequent environmental experiences and responses for af-
fected humans and changing the environmental context for
others who may follow.

Modeling human-environment interactions is a matter of
discovering and representing the interrelationships between
two complex constellations of interrelated variables. Em-
pirically based statistical modeling methods, such as regres-
sion and variants thereof, provide a robust and well-tested
approach for representing such multivariate relationships.
Statistical models use rigorous method to make explicit the
quantitative relationships among variables in complex data
sets. These models can provide high degrees of precision and
specified levels of sensitivity and reliability. However such
approaches are limited. Relationships that may be relatively
simple to specify at one point in space and time will require
much more complex specifications if the relationship is
spatially and/or temporally dynamic. As the number of
variables increases, the amount of empirical data demanded
can increase substantially. The form of statistical models
can rapidly become very complex and difficult to under-
stand. Moreover, it can be difficult to determine the extent
to which an empirically based statistical model can be
generalized to new situations where values for one or more
relevant variables fall outside the range represented in the
originating data set. Process models have a quantitative
specification essentially like empirically based models, but
the specified relationships are deduced from know relational
principles and/or theories. These models can solve some of
the problems encountered by empirically based approaches,
and they have been used successfully to represent many
important biophysical components of environmental sys-
tems. The development of these models requires a more
detailed understanding of the processes that mediate rela-
tionships between variables than is typically known.

An alternative modeling approach is to use artificial
intelligence techniques to capture and represent expert
knowledge about relevant variables. These models can take
several forms, but underlying most is a system of “rules” that
specify how inputs (such as, environmental and/or social
conditions) and outputs (such as, human reactions) are
related. The rules in these systems are often initially derived
from the opinions of domain experts, reducing empirical
data demands. Rules are then abstracted and organized into
a model, an interrelated system of rules, which is typically
coded into a computer simulation program. The specific
rules and interrelations among rules are extended and
modified heuristically by iterative execution of the computer
simulation and observing the patterns of inputs and outputs
(“model behavior”) under a variety of operating conditions.
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Model performance may be evaluated by comparing out-
puts against relevant parameters of existing empirical data,
perhaps including the calculation of indices of fit. More
often, performance of the model (sensitivity, reliability and
validity) is based on the judgement of the modeler and/or the
domain experts involved. Good models are those that pro-
duce behavior perceived to be similar to the observed (or
assumed or expected) behavior of the human-environment
system being modeled. The level of “goodness” achieved is
rarely quantified. Models can be queried to determine which
rules were implemented to produce specific input-output
relationships. This feature can be used to evaluate (via
expert judgement) how closely the model reproduced pro-
cesses thought to be operating in the modeled system.
Making the operative rules explicit can also facilitate under-
standing of the model and, presumably of the system repre-
sented. In more complex systems, however, it may be as
difficult to understand the behavior of a model as it is to
understand the behavior of the human-environment system
being modeled.

Pilot Project in Using Simulation to
Study Recreation Encounters in
Sedona, Arizona

The Recreation Behavior Simulator (RBSim) was devel-
oped to address the weaknesses of other modeling approaches
(outlined above) and for examining complex land manage-
ment. Detailed descriptions of the modeling techniques can
be found in Gimblett and others (1996a; 1996b); Gimblett
and Itami (1997); Bishop and Gimblett (1998); Gimblett
(1998); Gimblett and others (1999); Itami (1999). RBSim
was developed as a prototype tool that could easily be
modified to simulate many other natural resource, planning
or design processes (traffic modeling, wildlife/habitat inter-
actions, recreation/wildlife conflicts).

As a pilot project, RBSim was developed in response to a
need to examine encounters between recreation groups over
time in Broken Arrow Canyon near Sedona, Arizona. The
canyon is popular for day hikers, mountain bikers and
people on commercial jeep tours because of the unique
spectacular desert scenery of eroded red sandstone. The very
popularity of this canyon represents a problem common to
many popular wilderness recreation destinations. People
are “loving the place to death” by overuse, with resulting
negative impacts on the landscape and in the quality of the
experience people have when they visit. Crowding, conflicts
between hikers, mountain bike enthusiasts and jeep tours
can create negative experiences in what should be a spec-
tacular and memorable landscape setting, but very little is
known about where, why and the intensity at which these
encounters occur.

By simulating human behavior in the context of geo-
graphic space, it is possible to study the number and type of
interactions a typical visitor will have. Interactive modeling
techniques are used to instill human-like behavior into
artificial agents to explore recreation planning alternatives.
The recreationist agent developed in RBSim can gather data
from their environment, make decisions from this informa-
tion and change their behavior according to the situation

101



they find themselves in. Each individual agent has it’s own
physical mobility, sensory and cognitive capabilities and
keeps track of encounters. The behavior of RBSim agents is
guided by a set of parameters for social setting, individual
disposition and environmental setting.

These behavioral parameters determine how an agent
reacts when encountering other agents, at what speed an
agent travels through a landscape derived from a Geo-
graphic Information Systems database, how often and for
how long an agent must rest, the recreational goals of the
agent for a given landscape, the route the agent will follow
through the landscape and for how long the simulation will
run. In effect, the user is able to create different behavioral
patterns and personality types for classes of agents, and
program (individual and interaction rules into each agent),
based on social and demographic data gathered from field
study.

Defining Characteristics of Individuals to
be Represented by Artificial Agents

For the Sedona example which characteristics of groups of
recreationists’ were developed using a pre and post trip on-
site visitor use survey employed over a nine-month period to
capture data on recreational use, desired beneficial out-
comes and conflicting recreational uses in the canyon. Trip
motives, expectations, use density, reported contacts and
place of encounters have been identified as contributing
factors to a recreational experience (Scenic Spectrums Pty
Ltd. 1995). The two-phased measurement technique used to
solicit response on the type of benefits that were desired (trip
motives and expectations) during their visit and to what
degree they were able to obtain them. This measure of
conflict coincided with Jacob and Schreyers’s (1980) goal
interference definition of conflict. Visitors were asked if a
range of benefits were desirable (goals and intentions) and
whether they could obtain those benefits over time (goal
interference). The benefit types used in this study are well
documented in Bruns and others (1994) and Lee and Driver
(1992), based on research undertaken on other public lands.

Of the (n = 1041) visitors sampled, three significant recre-
ation use groups were identified; day-use hikers (n = 337),
mountain bikers (n = 393) and commercial jeep passengers
(n = 319). For more detailed demographic data, see Gimblett
(1998). While there could be many combinations of person-
ality traits derived from the visitor data collected, to demon-
strate the utility of the agent modeling system, the
recreationist patterns were aggregated into two unique
types for both the hikers and mountain bikers. These two
types are referred to as either a ‘l/andscape’ or ‘social’
recreationist type. Each desired significantly different ben-
efits from their recreation experience at Sedona. Due to the
nature and mode of travel, commercial jeep passengers were
modeled as a jeep unit.

A landscape recreationist or agent type is one who seeks
out landscapes that are physically challenging and avoids
crowds, subsequently leading to a reduction in stress. In the
exit interviews, visitors representative of this agent class
indicated that they would only stop in locations where there
were no other recreationist and move as fast as possible
along the trails. Physical exercise was a strong motivation
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in this recreation group and common to both hikers and
mountain bikers. These recreationists fall within the per-
sonal well being and health benefits class identified in Bruns
and others (1994).

A social recreationist or agent type is more group-oriented,
one who seeks out those landscapes which are not necessarily
physically challenging but tend to build self-confidence,
provide more opportunity to learn more about the natural
and cultural history of the area and interact with others who
share these goals. Visitors that were associated with the
social agent class were more tolerant of meeting others along
the trail. During the exit interviews, recreationists who
represented this class indicated that they liked social inter-
action while engaging in their favorite recreational activity
and would spend longer periods of time wandering through
the landscape, sitting in special locations and contemplating
life. For more details on the statistical analysis, see Gimblett
(1998).

Rules for Artificial Agent Behavior

Rules for providing simulation agents with the social
behaviors of human recreationists were derived from sur-
veys of what respondents told us about their experiences,
statistical analyses presented earlier and through inter-
views following their outing. While the surveys clearly
documented that visitors spent a minimum of two hours
performing their activities, the benefit questions provided
the goals and intentions for their visit. Survey maps were
used to provide a clear indication of where they rested, their
final destination or where they stopped to view cultural and
geologic features. Many of those recreationists that subse-
quently fell into the social agent class indicated that they
stopped at all the locations, regardless of the numbers of
other hikers or bikers that were present, and stayed prima-
rily on the appropriate trail for their activity. Some moun-
tain bikers and hikers who fell into the landscape agent
classes indicated in both the survey and later in the exit
interviews that they would stop at the cultural and geologic
features only if there were a limited number of other
recreationists’ present. They also indicated that they would
go out of their way to pass others along the trails quickly and
avoid them if possible.

For the testing of the prototype agent simulator, a number
of the rules were developed that conformed to what was
learned about the intensity of use, interactions and subtle
behaviors of visitors using Broken Arrow Canyon. They are:

1) All hikers and bikers rest when down to 25% energy
level (was calculated from what visitors told the research
team about how often they needed to rest during their trip).

2) Landscape agents, pass other agents in front traveling
25% slower than themselves and if they have at least 50%
energy left.

3) Landscape agents slow down at landscape features if
no other recreationists are present.

4) All agents stop at all landscape features.

5) Social hikers change their velocity to match other social
hikers they encounter.

6) Hikers and bikers will not stop at features if more than
five other agents are present.
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How It Works

The RBSim runtime simulation engine runs in discrete
time steps. At each time step in the simulation, each
recreationist class (hikers, bikers and jeeps) is evaluated to
determine if a new instance (agent object) of that class
should be created (i.e., Enter the area). For each class of
recreationist, a timer is set, which begins incrementing from
the start of the simulation run and is reset to zero each time
a new recreationist agent is generated. In the model param-
eterization, the minimum and maximum times between
agents are specified. A random start time is generated
between the minimum and maximum time each time a new
agent is generated. A new agent of the respective class is
generated once the timer reaches the randomly generated
time.

Recreationist agents of the hiker, biker and jeep types are
placed in collections for each type. The simulation engine
then tracks each agent in each collection. Since the simula-
tion engine is running on a synchronous clock, the order in
which the agents are executed will affect consequences such
as crowding and visibility. In order to avoid order effects
from starting each agent’s movement in a set sequence, it is
randomized within each collection for each iteration of the
simulation. Each agent has a single method called “Move,”
which triggers the execution of the internal rules and mobil-
ity for that agent. Once the agent has completed execution of
all its behaviors for that time step, the run time simulation
engine then executes the move method for the next agent in
the randomized list for that iteration.

Each agent begins its journey in the GIS-based environ-
ment. Since agents have GIS analytic capabilities, they
compute the slope of the cell they will move into next and
scan around their neighborhood to locate the trail. They
adjust their speed according to how steep the slope is and
whether they are going up or down hill. When each agent
moves, it computes both whether it can see any other agent
in the simulation and also keeps track of encounters along
the trail for further analysis. The agents will stop at view-
points or any other suitable location depending on their
personality type and interaction rules. This process contin-
ues in a loop until either all agents have completed their
journey or the maximum time set for the simulation run is
reached.

Example of a Typical Simulation
Run

On the following page are examples of the type of simula-
tion runs that can be undertaken using RBSim. These
images show the run time interface to the simulation with
jeep, mountain bikers and hikers during the simulation.
Agents turn white on the screen when they have stopped to
view the landscape or red when they have stopped to rest. As
the simulation executes, agents can be seen evaluating
where all other agents are in the landscape and using their
rule sets to modify their behaviors. The accompanying graph-
ing tool illustrates the number of visual encounters the
agents are having with one another throughout the land-
scape (fig. 1). The graphic output provides a spatial view of
where encounters are occurring, while the statistical data
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collected in memory for each agent are also spatially refer-
enced but can be statistically analyzed to determine pat-
terns of encounters.

Simulation using personality traits and behavioral rules
synthesized from human recreationists provides a way to
evaluate and test the effects of a variety of recreationist use
densities over time. These alternatives can be used to de-
velop new facilities along the trails, and to redirect trail use
to maximize user satisfaction while minimizing impact. The
ability to see the agents interacting under a variety of
constraints can help the manager acquire a better under-
standing of how human recreationists use and interact on
public lands.

One example that shows the power of using simulation is
the impact of alternative routes on recreationist encounters.
An examination of the biker trail alternatives, with routes
suggested by the respondents to the survey, illustrates the
importance of a well-thought out trail design on recreational
encounters. In Sedona, two alternative trail designs would
significantly reduce the number of encounters with other
recreationists. It is clear that the simulation environment
can assist in evaluating existing and proposed trails in
attempts to minimize encounters and conflicts that can limit
the quality of the recreational experience.

Summary

Although there has been extensive research into and
development of multi-agent systems in robotics, artificial
intelligence and automated decision-making, but few have
incorporated the power of autonomous agent technologies
with GIS to solve natural resource-related problems. This
paper has presented and described some initial attempts at
doing so. Multi-agent models have many advantages com-
pared with those previously applied. Using agents to repre-
sent individuals or parties, incorporating GIS to represent
the environment, and utilizing agent technology in natural
resource management decision-making provide the follow-
ing advantages:

Agents to Represent Individuals or Parties

® Agents have communication and negotiation abilities
(for example, to decide to stop and camp or alter their
plans to avoid encounters with other recreationists’).

® Agents can be programmed with strategies, goals and
intentions (where they want to hike and how they want
to achieve that goal, how long they plan to spend and
how difficult a route they wish to choose).

® Agents have adaptive learning capabilities to adjust to
their surroundings and others they encounter (coping
behavior) that are more in tune with current research
into recreation behavior.

GIS to Represent the Environment

® GIS can provide a geo-referenced environment in which
to view agent interactions and assess the number of
encounters and where they occur over time.

®* Makes the simulation model easy for policy-makers,
planners, managers, and the public to understand
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Figure 1—Examples of output from the simulation. Insert A is one slice in time during the simulation run. The graph is a
measure of the number of encounters each of the recreation type is having with others as the simulation is running. Inserts
B and C illustrate the differences in numbers of encounters when the same simulation conditions are repeated, but an
alternative trail (C) is selected. It is clear from insert C that the number of encounters dramatically decreases when an alternative
trail is selected. Both illustrate the power of using this simulation tool for examining a variety of management scenarios.
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® GIS can be used to update the simulation with changing
environment conditions (that is, as new information is
captured in relationship to land use changes).

® Spatial analytic GIS classes (neighboring statistical
summaries, inter-visibility analysis, distance measure,
travel time, travel cost, slope, solar aspect, slope direc-
tion) provide a “tool box” of analytical capabilities that
can be programmed into the agents. This decreases
computation time and provides the agent with an enor-
mous pool of spatial reasoning abilities.

Using Agent Technology as a Visitor
Management Tool

® Agent technology allows wilderness managers to de-
velop “what if” scenarios and provide options that will
guide management decisions in resolving recreation
use conflicts.

® Using a simulation environment composed of agents
derived from data synthesized from human recreationists
(individuals or parties) provides a way to evaluate the
effects of a variety of recreationist use densities on
different types of users.

® Using the visual display during the simulation of the
agents interacting under a variety of constraints can
give managers and others a more thorough understand-
ing of how human recreationists use and interact on
public lands.

® Agent technology can allows wilderness managers to
explore the consequences of changes to any of the
variables to manage desired experiences.

® Agent-based simulations provide a way for wilderness
managers to explore and compare alternative manage-
ment scenarios and evaluate them in terms conse-
quences of policy actions and social, environmental and
economic impacts.

Conclusion

This paper has introduced the idea of using multi-agent
systems coupled with GIS and visitor use data to simulate
and examine recreation use and associated interactions as a
method for devising management strategies to reduce them.
While the study outlined in this paper is by no means
conclusive, it does illustrate great promise for modeling
human/landscape interactions. However, much work needs
to be undertaken to improve the predictability, reliability
and validity of the proposed modeling framework.
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Relationships Between Trip Motivations and
Selected Variables Among Allegheny
National Forest Visitors

Alan R. Graefe
Brijesh Thapa
John J. Confer
James D. Absher

Abstract—To meet visitors’ needs, managers must understand the
motivations driving visitors to wilderness areas. This paper com-
pares the motivations of different segments of Allegheny National
Forest users. Factor analysis identified 5 motivation factors (social,
escape, fun, nature and learning), with two items retained as single
item dimensions (close to home and challenge). Findings highlight
that wilderness and campground users were motivated to visit by
the need for escape. Overnight visitors were more apt than day-
users to indicate escape, fun and challenge as motivational factors
for their trip. Repeat visitors were more likely than first time
visitors to mention escape and close proximity to home as their
motivations to visit.

Participation in outdoor recreation activities has in-
creased dramatically over the past few decades, and the
current growth rate has been projected to increase further.
Traditional outdoor recreational activities, such as day-
hiking and backpacking, are expected to show substantial
increases (Ewert 1995). To meet visitors’ needs and opti-
mize their satisfaction, managers must be able to identify
the motivations driving visitors to wilderness areas.

Researchers have attempted to study the underlying
motivations for participation in various outdoor recreation
activities. Early motivational studies generally employed
open-ended questions to explore potential motivations.
The open-ended responses were instrumental in the formu-
lation of motivational constructs (Manning 1999). How-
ever, the majority of empirical research has built on Driver
and his colleagues’ conceptual and empirical work dealing
with Recreation Experience Preference (REP) Scales. This
work is based on the concept that recreation is more than
participation in an activity, and should be viewed as an
experience providing various rewards or outcomes to par-
ticipants (Driver and Brown 1975). Understanding what
people seek through recreation can provide useful guidance
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to a variety of planning and management tasks, such as
measuring supply and demand for recreation, developing
management objectives, and preventing and managing
conflicts between users. Practical application of this ap-
proach has been labeled “experience based management”
and is part of the framework underlying the Recreation
Opportunity Spectrum (Driver and Brown 1978).

Much research has been directed towards the develop-
ment and testing of psychometric scales measuring the
dimensions of recreation experience/motivation. Manfredo
and others (1996) summarized the results of 36 different
studies that have used REP scales. Their analysis generall