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Research to guide management of outdoor recreation 
and tourism in parks and protected areas

Introduction
Parks and protected areas are becoming increasingly important in contemporary society. Parks 
are vital to people in many ways: they offer open, green spaces in our ever-developing world, they 
are retreats from the hectic lives that many of us lead and they protect wildlife and other elements 
of biodiversity, as well as historical and cultural resources that are important markers of society. 
And, of course, tourism and outdoor recreation are also important, offering healthy and satisfying 
leisure activity, intimate contact with the out-of-doors, opportunities to build family solidarity, 
enjoyment and appreciation of our natural environment and cultural heritage, employment and 
economic development to local people and communities and a myriad of other benefits.
 
Because of their importance, parks and protected areas have been established across the globe. 
Formally designated national and international protected areas now number over 150 000, include 
more than 24 million km2 of land and water and cover more than 12% of the surface of the earth 
(International Union for Conservation of Nature & United Nations Environment Programme 
World Conservation Monitoring Centre 2011, 2012). Tourism and outdoor recreation have also 
grown exponentially (Balmford et al. 2009). Worldwide tourism has been estimated to account 
for 10% of gross domestic product and outdoor recreation and wildlife viewing make up one 
of tourism’s fastest growing sectors (Davenport et al. 2002; Goodwin 1996; Mastny 2001; World 
Travel and Tourism Council 2007).
 
But how can parks and protected areas be managed to maximise their effectiveness? In particular, 
parks and protected areas are generally established to meet two objectives, (1) protect park 
resources and the quality of the visitor experience and (2) accommodate visitor use and enjoyment. 
These objectives can be complementary when visitor use leads to widespread support for parks 
and protected areas, including economic development opportunities for local communities and 
needed revenues to manage parks. However, these objectives can often come into conflict when 
the amount and type of visitor use leads to unacceptable impacts on park resources and the 
quality of the visitor experience. This paper addresses a programme of research and management 
designed to help maximise attainment of management objectives and minimise potential conflict 
between these objectives. 
 

A management framework
A number of frameworks have been developed to help guide management of outdoor recreation 
and tourism in parks and protected areas. Prominent examples include limits of acceptable change 
(LAC) developed by the US Forest Service (McCool 1994; McCool & Cole 1997; Stankey et al. 
1985) and visitor experience and resource protection (VERP) developed by the US National Park 
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A framework for managing outdoor recreation and tourism in parks and protected areas was 
presented in this article. This management-by-objectives framework includes, (1) formulating 
indicators and standards of quality, (2) monitoring indicators of quality and (3) implementing 
management actions designed to maintain standards of quality. This management framework 
can be used to help balance the demand for outdoor recreation and tourism and the need to 
protect park resources and the quality of the visitor experience. A programme of research 
to help guide application of this management framework was described and illustrated. 
This research is part of a growing body of scientific and professional literature on outdoor 
recreation and tourism that can be used to build the capacity of park and protected area 
management agencies. 

Conservation implications: The management framework described in this article, and the 
associated programme of research, can be used by conservation practitioners to balance use 
and protection of national parks and protected areas. 
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Service (Manning 2001, 2007, 2009; National Park Service 
1997). Whilst there are some differences in terminology and 
sequencing of steps, these and related management-by-
objectives frameworks rely on the three basic steps as shown 
in Figure 1 and described below (Manning 2004).

Firstly, management objectives and associated indicators and 
standards of quality are formulated for a park or site within 
a park. Management objectives describe desired conditions 
– the level of resource protection and the type and quality 
of recreation experiences – to be maintained. Associated 
indicators and standards of quality define these objectives in 
quantitative, measurable form. Secondly, indicators of quality 
are monitored to determine if standards of quality are being 
maintained. Thirdly, if standards of quality are violated, or 
are in danger of being violated, then management action is 
required.

This management framework represents a long-term 
commitment to management that requires maintaining 
standards of quality, periodic monitoring of indicators 
of quality and reconsideration of management practices 
based on monitoring data. When circumstances warrant, for 
example when a management plan has reached the end of its 
useful life and needs to be revised, management objectives 
and associated indicators and standards of quality can be 
reconsidered. 

The management framework outlined above is built 
on foundational concepts that have emerged in the 
environmental literature. For example, it represents a form 
of ‘adaptive management’; that is, it is implemented based 
on the best information available, but new information 
is gathered in an ongoing programme of monitoring and 
research and management practices are revised in keeping 
with this new information (Christensen et al. 1996; Holling 
1978; Lee 1993; Stankey, Clark & Bormann 2005; Walters 1986). 
It uses management objectives and associated indicators 
and standards of quality as quantitative expressions of the 
‘carrying capacity’ of parks and protected areas: the type 
and amount of use that can be accommodated without 
unacceptable impacts to park resources and the quality of 
the visitor experience (Graefe, Vaske & Kuss 1984; Manning 
2007, 2011a; Shelby & Heberlein 1986; Stankey & Manning 
1986; Wagar 1964; Whittaker et al. 2011). The framework 
requires that management actions be implemented when 
monitoring shows that standards of quality are in danger 
of being violated and this is keeping with the call for 
deliberative management as demanded in the context of 
common property resources (of which parks and protected 
areas are classic examples) (Hardin 1968). Management 
objectives and associated indicators and standards of quality 
can and should be derived from ecological research and 
knowledge, along with public participation and engagement 
as suggested by the concept of ‘ecosystem management’ 
(Agee & Johnson 1987; Grumbine 1994; Society of American 
Foresters 1993).

Research to support management
Application of the management framework described above 
can and should be supported by a programme of research. 
This section of the article outlines examples of a series of 
studies conducted in national parks to help inform each of 
three basic steps of the management framework described 
in the previous section. This programme of research, (1) 
uses surveys of park visitors and other stakeholders and 
visual simulations of a range of park and outdoor recreation 
conditions to help guide formulation of indicators and 
standards of quality, (2) develops a computer simulation 
model of recreation use to monitor crowding-related 
standards of quality and (3) tests the efficacy of management 
practices designed to maintain standards of quality.

Formulating indicators and standards of quality
A programme of research was designed to help support 
formulation of indicators and standards of quality at Arches 
National Park (Manning & Freimund 2004; Manning et al. 
1996). Arches covers 29 500 ha of high-elevation desert in 
south-east Utah and is named after the nearly 2000 distinctive 
natural sandstone arches in this area. A road connects many 
of the most iconic features of the park and this contributes 
to rapidly growing visitation that now numbers more than 
a million visits per year. The programme of research was 
conducted in two phases.

Phase I explored potential indicators of quality for the visitor 
experience. Interviews were conducted with Park visitors 
and 10 focus group sessions were held with Park staff, local 
community residents and representatives of key stakeholder 
groups. Interviews and focus groups asked participants 
what they considered to be the most important factors that 
defined the quality of the visitor experience at Arches. Study 
findings suggested that the most important indicators were, 
(1) number of visitors seen at attraction sites and along trails, 
(2) the presence of social trails (visitor-made informal trails) 
and associated soil and vegetation impacts and (3) visitor 
knowledge of Park regulations about hiking off official, 
maintained trails.
 
Phase II research was designed to help formulate standards 
of quality for the indicator variables noted above. A survey of 
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Source: Author’s own creation

FIGURE 1: A framework for managing outdoor recreation and tourism in parks 
and protected areas.

1. Formulate management objectives and associated indicators 
and standards of quality.

2.  Monitor indicators of quality.

      3.  Implement management practices to maintain standards of 
           quality. 
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Park visitors was conducted using both personal interviews 
and mail-back questionnaires. Visual research methods 
were used to illustrate a range of conditions for indicator 
variables. For example, a series of 16 computer-generated 
images was created to represent a range of visitor use levels 
at Delicate Arch, a principal visitor attraction. These images 
were created using photo-editing software and examples 
of these images are shown in Figure 2. These images were 
presented to a representative sample of visitors who had 
just completed a hike to Delicate Arch. Respondents were 
asked to judge the acceptability of each image on a scale of 
-4 (‘very unacceptable’) to +4 (‘very acceptable’). Analogous 
sets of images were created for the number of hikers along 
developed trails and environmental impacts caused by off-
trail hiking.
 
Study findings for the acceptable number of people at 
Delicate Arch are shown in Figure 3. This figure represents the 
average (mean) acceptability ratings for each of the 16 study 
images. It is clear from the graph that acceptability declines 
with increasing use. Average acceptability ratings fall out 
of the acceptable range and into the unacceptable range at 
about 30 people at one time (PAOT) at Delicate Arch and 
Park staff selected this number as the minimum acceptable 
standard of quality. In a similar manner, standards of quality 
were formulated for other indicator variables and other 

features and areas in the Park (National Park Service 1995). 
The Park is now monitoring indicator variables to ensure that 
standards of quality are being maintained.

Monitoring indicators of quality
The management framework described above includes 
monitoring indicators of quality. However, monitoring some 
indicators, such as the number of groups encountered along a 

Source: Photographs prepared by Wayne Freimund, University of Montana, Robert Manning, University of Vermont and David Lime, University of Minnesota

FIGURE 2: Sample computer-generated photographs illustrating a range of use levels in terms of people at one time at Delicate Arch in Arches National Park, Utah, with 
(a) 0 people, (b) 12 people, (c) 52 people and (d) 108 people.

a b

c d

AOSIS OpenJournals – Language Edited Version 12 Dec 2013 

Figure 3 
 
10.4102/koedoe.v56i2.1159 

 

 

 

 

 

 

 

 
 
 
 
 
 
Source: Adapted from Manning, R., 2001, ‘Visitor experience and resource protection: A framework for managing the carrying capacity of national parks’, 
Journal of Park and Recreation Administration 19, 93–108 
  
 
FIGURE 3: Average acceptability ratings for the 16 photographs illustrating a range of people at one time at Delicate Arch in 
Arches National Park, Utah.  
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Source: Adapted from Manning, R., 2001, ‘Visitor experience and resource protection: 
A framework for managing the carrying capacity of national parks’, Journal of Park and 
Recreation Administration 19, 93–108

FIGURE 3: Average acceptability ratings for the 16 photographs illustrating a 
range of people at one time at Delicate Arch in Arches National Park, Utah. 
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trail network, can be difficult to directly observe. Moreover, it 
would be useful to be able to estimate the maximum amount 
of visitor use that can be accommodated in a park without 
violating the standards of quality that have been set (a form 
of ‘proactive monitoring’) (Lawson et al. 2003). Computer-
based simulation modelling can be used to address both of 
these issues.
 
Simulation modelling has become an important tool in 
many fields of study and practice and is increasingly being 
applied in management of parks and outdoor recreation 
(Cole 2005). An example of its usefulness as a monitoring 
tool is manifested in a study at Yosemite National Park, 
California (Manning et al. 2002). Much of the recreational 
use of the Park is focused on Yosemite Valley and its iconic 
attractions, including sheer granite walls of up to 1500 m and 
several waterfalls that are amongst the highest in the world. 
The Park accommodates over 4 million visits per year and its 
carrying capacity is a perennial and contentious issue.

Research at Yosemite was conducted in two phases. The first 
phase used a series of visitor surveys to support formulation of 
indicators and standards of quality for the visitor experience 
(much like the study at Arches described above). Many 
visitors reported that crowding was an important indicator 
of quality at attraction sites (i.e. the number of PAOT at an 
attraction site) and along trails (i.e. the number of people 
per viewscape along trails or persons-per-viewscape [PPV]). 
Visitors also reported standards of quality – maximum 
acceptable PAOT and PPV – for these indicator variables.

The second phase of research focused on developing 
simulations of visitor use at important attraction sites and 
trails. These simulation models were designed to estimate the 
maximum number of visitors that could be accommodated at 
these sites and trails without violating the PAOT and PPV 
standards of quality found in the first phase of research. 
Observations and counts of visitor use at several sites and 
trails were conducted, including number of visitors arriving 
per hour, visitor group size, length of time visitors stop at 
attraction sites, the speed at which visitors hike and the 
length of typical trail viewscapes (how far ahead hikers 
can typically see along trails). Simulation models of visitor 
use were developed using these and other data. Models 
were constructed using the commercially available, object-
oriented simulation software, Extend. The object orientation 
of the software does not require code-writing and enables 
programming through graphic display of objects and 
connections.

The model was constructed to provide output in both 
graphic and numeric formats. Figure 4, for example, 
provides a graphic display of minute-by-minute PPV levels 
along the trail to Bridalveil Fall over the duration of a day. 
This output was derived from a model run using an average 
summer day total use level of 1415 visitors (derived from 
the counts of visitor use). The primary use of the study 
models was to estimate the maximum total daily use that 
could be accommodated at each study site without violating 
crowding-related standards of quality. Models were run 
multiple times to estimate these numbers.

The simulation models for Bridalveil Fall suggest that a 
maximum of 3200 visitors a day can be accommodated 
on the trail to Bridalveil Fall without violating the PPV 
standard of quality, but that only 1700 visitors a day can be 
accommodated at the base of Bridalveil Fall without violating 
the PAOT standard of quality.

Implementing management actions to ensure 
standards of quality are maintained
The management framework described above requires that 
management action be taken when monitoring demonstrates 
that standards of quality have been violated or are in danger of 
being violated. But how effective are alternative management 
actions? Research can help evaluate the potential efficacy of 
selected management practices.

A study of recreation at the summit of Cadillac Mountain 
in Acadia National Park, Maine is an example of the way in 
which research can help guide management (Park et al. 2008). 
Acadia attracts nearly 2.5 million visits per year and the Park 
is less than 20 000 ha; this makes Acadia a very intensively 
used national park. Cadillac Mountain is an especially 
popular visitor attraction as its summit offer expansive 
views and is accessible by both road and trail. More than 
5000 visitors per day may ascend the Mountain on peak 
summer days (Baldwin & LaPage 2003; Turner & LaPage 
2001). A short, paved loop trail is provided for visitor use. 
Unfortunately, many visitors walk off the maintained trail 
and this has caused extensive damage to the summit’s fragile 
soils and vegetation (Evan 2002; Turner & LaPage 2001). 

A research project was administered to test the efficacy of 
alternative management practices designed to encourage 
visitors to stay on the maintained trail. The study employed 
a series of experimental treatments – five management 
practices from ‘indirect’ (e.g. information and education) 
to ‘direct’ (e.g. a fence bordering the trail) and associated 
controls. During all treatment and control periods, 
researchers unobtrusively observed visitors and recorded 
the number that walked off the maintained trail. In addition, 
a survey of visitors was conducted to explore why the 

Source: Adapted from Manning, R., Valliere, W., Wang, B., Lawson, S. & Newman, P., 2002, 
‘Estimating day use social carrying capacity in Yosemite National Park’, Leisure 27(1–2), 77–102
PPV, persons-per-viewscape.

FIGURE 4: Persons-per-viewscape along the trail to Bridalveil Fall in Yosemite 
National Park, California.
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experimental management treatments worked or not. Study 
findings suggest that all of the experimental management 
treatments reduced the percentage of visitors who walked 
off the maintained trail. More aggressive applications of 
indirect management practices were more effective than less 
aggressive applications and the direct practice of fencing 
was the most effective. However, none of the indirect 
management practices reduced off-trail walking enough to 
effectively limit damage to soils and vegetation.

Implications of the study are that a coordinated programme 
of indirect and direct management practices be implemented 
at Cadillac Mountain (and similar sites) that includes, (1) 
a rule requiring that visitors stay on maintained trails, 
(2) enforcement of this rule as necessary, (3) unobtrusive 
fencing along the margins of the trail, (4) redesigning of the 
maintained trail to extend it, widen it, and to provide spur 
trails to key photo points and (5) an aggressive education 
programme informing visitors of the regulation to stay on 
maintained trails and the reason for this regulation. 

A growing body of research and 
associated literature
The studies outlined above are a part of a growing body of 
research and associated scientific and professional literature 
that can help guide management of parks and protected 
areas for outdoor recreation and tourism. These advances 
can help build the capacity of park and protected area 
management agencies in several ways. Firstly, research has 
supported development of a number of conceptual and 
management frameworks (Manning 2011b; McCool, Clark 
& Stankey 2007). Conceptual frameworks – such as carrying 
capacity (Manning 2007; Shelby & Heberlein 1986; Wagar 
1964; Whittaker et al. 2011), common property resources 
(Hardin 1968), limits of acceptable change (Frissell & Stankey 
1972), the recreation opportunity spectrum (Brown, Driver 
& McConnell 1978; Clark & Stankey 1979; Driver & Brown 
1978), sustainable tourism and ecotourism (Buckley 2009; 
Honey 2008), ecosystem management (Agee & Johnson 
1987; Grumbine 1994), adaptive management (Holling 
1978; Lee 1993; Stankey et al. 2005; Walters 1986) and social 
and environmental justice (Floyd 1999; Solop, Hagen & 
Ostergren 2003; Stanfield McCown et al. 2012) – identify and 
analyse issues vital to management of parks and protected 
areas and offer managers organisational structures to think 
through these important issues. Moreover, these conceptual 
frameworks have formed the foundation for a number 
of management frameworks such as LAC and VERP, as 
discussed in this article. A number of related management 
frameworks have been developed and applied in parks 
and protected areas around the world, offering a choice of 
management frameworks from which to choose (Belokurov 
et al. 2009; Brown et al. 2006; Environment Canada and Park 
Service 1991; Graefe, Kuss & Vaske 1990; Hockings 2003; 
Hockings, Carter & Leverington 1998; Hockings et al. 2006; 
Jacobson et al. 2009; McCool et al. 2007; Moore, Smith & 
Newsome 2003; Nilsen & Tayler 1997; Pavese, Leverington 
& Hockings 2007; Shelby & Heberlein 1986). The similarity 

of many of these frameworks suggests that it may be more 
important to choose and apply any one of the frameworks 
than to struggle with the choice of which framework is ‘best’ 
(Manning 2004).

Secondly, there is a growing body of research on indicators 
and standards of quality for managing outdoor recreation 
and tourism in parks and protected areas. These studies 
address both park resources (Hammitt & Cole 1998) and 
the quality of the visitor experience (Manning 2011a) and 
use a diverse set of natural and social science research 
methods. Indicators and standards of quality have begun 
to be compiled in several synthetic sources (Manning 2011a; 
National Park Service 2013).

Thirdly, monitoring protocols have been developed and 
applied in diverse settings and these can guide development 
and application of monitoring of visitor use of parks and 
protected areas, as well as the ecological and experiential 
impacts of this use (Newsome, Moore & Dowling 2013). 
For example, handbooks for monitoring visitor use and 
associated encounters amongst visitors in wilderness areas 
have been developed (Watson, Cronn & Christensen 1998; 
Watson et al. 2000). Similarly, guidelines for monitoring 
visitor impacts on trails, campsites and related areas have 
been developed (Leung & Monz 2006; Marion & Leung 2011; 
Monz & D’Luhosch 2010). Monitoring incorporates a range 
of techniques, including automated counters, visitor surveys, 
remote sensing, global positioning systems and simulation 
modelling (Cole 2005; Gimblett & Skov-Peterson 2008; Kim & 
Daigle 2011; Lawson 2006; Newsome et al. 2013).

Fourthly, a substantial body of research is addressing the 
effectiveness of alternative management practices applied 
to parks and protected areas (Buckley 2004; Manning 2011a). 
This body of work has identified a range of management 
strategies and practices, tested the effectiveness of these 
practices in diverse contexts and has begun to develop a 
series of principles to guide the application of management 
practices (e.g. Manning 2003, 2011a). Moreover, a recent 
book has developed a matrix-based approach to considering 
alternative strategies and practices, along with a series of 20 
case studies of effective management of outdoor recreation 
and tourism in national parks (Manning & Anderson 2012).

Fifthly, the research illustrated above has been conducted 
in a number of parks and protected areas around the world 
and this has contributed to the growing body of scientific and 
professional literature on management of parks and protected 
areas in diverse environmental, social and managerial 
contexts. Emergence of a number of books that integrate 
and synthesise this body of work is an encouraging sign of 
the growing maturity of the field of park and protected area 
management for outdoor recreation and tourism (Buckley 
2004, 2009; Eagles & McCool 2002; Hammitt & Cole 1998; 
Hsu et al. 2010; Manning 2007, 2011a; McCool & Moisey 2008; 
Newsome et al. 2013). This growing body of scientific and 
professional work is helping build the capacity of park and 
protected area management. Close collaboration between 
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managers and scientists will aid in successful management of 
parks and protected areas for outdoor recreation and tourism 
(Manning 2011a; McCool et al. 2007).

Ethical considerations
Some of the data reported in this article were collected as 
part of surveys of visitors to several units of the US national 
park system. These surveys were approved by institutional 
review committees of the principal investigator’s university. 
These surveys were administered on a voluntary basis and 
potential respondents were told the purpose of the surveys 
and approximately how long they would take. Response 
rates were very high as most visitors to the national parks 
are inherently interested in how these areas are managed 
and are pleased to report on their experiences and attitudes 
toward park management issues. Respondents’ names are 
not recorded to assure anonymity and confidentiality.

Trustworthiness 
The reliability and validity of the data reported in this 
article are supported by publication of findings from these 
and related studies in many papers published in the peer-
reviewed scientific literature. All of these papers have been 
reviewed by a minimum of three external reviewers who 
have examined all facets of these studies, including reliability 
and validity.

Conclusion
Parks and protected areas have seen substantial growth 
in recent decades. However, management of these areas 
requires careful attention to maximise their potential 
environmental and societal values and to minimise potential 
conflict between public use of parks and protected areas 
and protection of park resources and the quality of the 
visitor experience. A recent study suggests that there 
is considerable room for improvement in management 
effectiveness (Leverington et al. 2010). Based on compilation 
and analysis of over 8000 assessments of park and protected 
area management across the world, the authors conclude 
that 42% of cases were judged to have major deficiencies. 
However, application of research was found to be positively 
correlated with management effectiveness. This suggests 
that management should be based on the growing body of 
scientific and professional literature.

Outdoor recreation and tourism are increasingly important 
uses of parks and protected areas. However, they can also 
challenge park managers to minimise the potential impacts 
of tourism and outdoor recreation on park resources and the 
quality of the visitor experience. Management-by-objectives 
frameworks have emerged from the scientific and professional 
literature that can guide planning and management of parks 
and protected areas for outdoor recreation and tourism. These 
management frameworks draw on the broader literature 
in environmental planning and management and can be 
supported by a programme of research. The examples of this 

type of research outlined in this article suggest ways in which 
research can help inform each of the three primary steps of 
the management-by-objectives framework, (1) formulating 
indicators and standards of quality, (2) monitoring indicators 
of quality and (3) implementing management actions to help 
ensure that standards of quality are maintained. These and 
related programmes of research around the world can help 
inform management of parks and protected areas for outdoor 
recreation and tourism.
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