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ABSTRACT 

Outdoor recreation and eco-tourism are areas of increasing interest to land 

management agencies worldwide. As commodity extraction values decline, and the 

demand for nature based recreation rises, there is a commensurate shift in the goals and 

management of undeveloped environments. Paralleling this rapid expansion of recreation 

uses is a concern for managing its future growth and its environmental impacts. 

Due to the complexity of the relationship between recreational use and impacts on 

both environmental resources and the quality of visitor experience, researchers and 

recreation managers have employed a number of simplifying assumptions. Impacts are 

typically represented by average values over large areas and /or over widely differing 

recreation experiences. This geographic homogenization is both theoretically inadequate 

and impractical. Recreation experiences must be understood as the result of specific 

activities carried out in specific environmental settings, and effective recreation 

management, integrated with other environmental resource concerns, requires geo-spatial 

representation. 

This study investigates the effectiveness of coupling computer based 

Geographical Information System (GIS) approaches with traditional social sciences 

survey methods to improve assessments of nature-based recreation activities and 

experiences, and their environmental impacts. 

Secondary analyses of preexisting data collected in the East Huachuca Mountain 

recreation area in Coronado National Forest, Arizona provided measures of spatial 
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distributions of the number of users, and of social, managerial and 

environmental detractors firom the quality of recreation experiences. GIS analysis 

identified the most likely locations for specific activities (e.g. hiking, camping, hunting), 

for negative social encounters (e.g. hikers meeting with mountain bikers), for managerial 

and environmental detractors from recreation quality (e.g. inadequate trail signage, 

presence of litter and trash, soil erosion). Thus, although respondents in general reported 

they had overall positive experiences, spatial analysis revealed consistently negative 

experiences in some specific sites. 

GIS analysis methods provide new opportunities to improve upon recreation 

theory by better addressing the naturally spatial character of recreation experience. More 

precisely geo-referenced recreation survey and assessment methods enable more effective 

integration of recreation values and impacts into the inherently geo spatial ecosystem 

management framework. 
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CHAPTER 1 

INTRODUCTION 

Outdoor recreation including nature tourism is a growth area in leisure and 

holiday activities. As the population of virtually all countries becomes more urbanized, 

and as work becomes less and less connected to the land, many more people seek to 

regain a cormection with nature and wild landscapes. Outdoor recreation is provided by 

many people and organizations. Some of the major providers are national, federal or local 

govemment bodies, such as the forest service and the national park service in the US. 

Recreational use of public lands has increased dramatically in recent decades (Hammitt 

and Cole, 1998). For example, in North America, visitation to U.S. Forest Service 

recreation sites has grown from 287 million Recreation Visitor Days in 1992 to 860 

million visits in 1996 (Liddle, 1997). Paralleling this rapid expansion of recreation in 

recent years is the concern for managing its future growth and impacts. Legal mandates 

require managers to provide for a level of use that assumes the endurance of the 

environmental resource, the recreational experience and the value of the land base. One 

of the difficulties in addressing this carrying capacity-related question has been the 

complex nature of visitor travel patterns on often-extensive networks of roads and trails 

(Wang and Manning, 1999). 

Human outdoor recreation activities occur in outdoor spaces, necessarily affecting 

the natural environment. These recreational activities occur unevenly across the 
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landscape and so do their concomitant resource impacts. Some of these 

recreational areas are so fragile that it takes only a few visitors to damage plant life and 

cause erosion that takes decades to heal. Other areas are more robust, but in spite of this, 

due to their attraction to visitors they start to wear out from the sheer volume of visitors 

(Liddle, 1997). The distribution of use across time and space in recreational areas also 

has a profound effect on whether a certain level of use causes high levels of encounters 

among groups and the resulting perceived crowding. Time and location of use not only 

affects number and location of encounters, it also influences how these encounters are 

evaluated. Studies by Hendee et al. 1968, and Stankey, 1973 have found that backcountry 

users typically rate contacts with others at the trail head or access points as less 

bothersome than comparable contacts with other groups at campsites or deep in the 

interior of the area. Those studies demonstrate that an understanding of the spatial 

dimension of recreational use is essential if undesirable impacts is to be contained within 

acceptable levels through management of the sites and the visitors. 

All federal agencies responsible for managing public lands are mandated to 

incorporate ecosystem management practices into their plarming and management 

processes (Driver et al., 1996). Ecosystems have three interrelated dimensions: the 

physical, such as landforms and geology; the biological, including plants and animals 

and; the human dimension such as social and economic values. Though the federal 

agencies have considerable expertise in all three dimensions of ecosystem management 

concept, fewer work on the human dimensions (Super and Eisner, 1993). The public, 

however, increasingly emphasizes the human dimensions as clear expressions of 
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ecosystem values. Recreational use and the values humans place on the 

amenities of public lands constitute an important component of ecosystem management. 

Integrating the resource data that explicitly defines the location and distribution of the 

resources to recreational uses would greatly improve incorporation of human dimensions 

into ecosystem management. However, one of the problems that arises when integrating 

these data is that resource components take up space and have physical dimensions which 

are typically mapped at various levels of resolution and scales. Visitor experience 

assessments, on the other hand usually ignore spatial attributes. Linking visitor 

experience assessments with the biophysical components of the resource would, 

therefore, seem to require that visitor experience assessments include spatial 

characteristics so all resource and social components necessary for recreation 

management plarming are represented on the same level of spatial discourse. 

The recreation Opportunity Spectrum (ROS) is the planning framework used by the 

U.S. Forest Service and Bureau of Land Management. ROS is designed to encourage 

diversity in outdoor recreation opportunities by linking environmental settings to the 

psychological outcome of the recreation experience (Driver and Brown, 1978; Clark and 

Stankey, 1979). ROS was conceived to help set management objectives by providing a 

continuum of recreation opportunities specifying appropriate conditions for each 

opportunity, so they could be incorporated into land use plarming. The goal of ROS was 

to develop a framework to guide recreation planning that could be used as input to 

multiple use resource planning (Driver et al., 1987). However, one major factor of the 

ROS model that is not sufficiently considered is the spatial component of the social data. 
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Data are lacking on important factors such as, which sites visitors target in the 

recreational area and why (Gimblett, 1997b). In an attempt to understand the nature of 

conflicts and crowding numerous studies have been conducted over years on different 

settings, but few have tried to understand the detailed spatial extent of such conflicts. 

User data have had limited use in natural resource planning because of the 

incompatibility of the information with other land use data, at least in part because of the 

lack of spatial characteristics which would have made it easier to integrate with land use 

data in the planning process. Land use planning that is implemented without adequate 

social data is incomplete and unreliable. New tools are required not only for modeling 

recreation needs but also to improve our understanding of the human dimensions of 

ecosystem management which could lead to more reliable analysis and better 

predictability of recreation experiences and associated benefits (Gimblett, 1997b). 

The ROS system recognizes that change is a part of the natural environment and that 

human activity can accelerate and intensify change that is allowable within a class before 

reclassification is necessary. The technique known as Limits of Acceptable Change 

(LAC) provides a means to evaluate the boundaries of change as they apply to 

recreational land use. The focus of the LAC is establishing a standard for the amount of 

change to be tolerated before the quality of the recreational opportunity offered in a ROS 

class is affected (Stankey et al., 1985). Information on the frequency of visitation and 

user density at various locations within the recreational areas provided the basis for initial 

decisions in classifying areas under the ROS. Existing and potential high impact areas are 

determined and classified according to tolerable use limits under the LAC. Thus, total 
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area use could be evaluated and management plans established to both protect 

the resource from overuse, and to provide visitors with satisfactory recreational 

experiences of the type provided by the given ROS Class (Lichtkoppler and Clonts, 

1990). 

Planning for the human dimensions therefore requires good information on how 

people are distributed across the recreational areas and what benefits they strive to 

achieve. The benefits-based management (BBM) approach for providing leisure and 

amenity goods and services has been developed to create a conceptual framework for 

understanding the nature of the experiences and benefits that managers and researchers 

intuitively believe exist (Lee and Driver, 1992). The ROS framework, including the 

concept of benefits-based management, provides needed guidance for incorporating 

recreational uses into ecosystem management. Traditionally, the ROS concept has 

focused on opportunities for individual recreators' experiences. The benefits driven 

approach permits managers to target specific beneficial outcomes that may accrue to 

individuals from providing experience opportunity settings. To date, however, explicit 

linkage between benefits and experiences obtainable from recreation opportunities and 

specific setting attributes that are under management control have not been clearly 

established. Further research is called for to define more explicitly the relationship 

between benefits and experiences. Benefits of leisure need to become part of all planning, 

design, and management criteria, and be understood as a resource in order to be 

effectively incorporated into the human dimension part of ecosystem management. It is 

not only important to understand what benefits people want, but what benefits a particular 
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site can offer while maintaining a sustainable ecosystem (Kaufman et al., 

1996). Researchers have worked since the 1970s to develop visitor motive scales to 

measure the desired psychological outcomes of recreation engagements (Driver and 

Knopf, 1977; Tarrant, Manfredo, and Driver 1994). Most recently, researchers have 

attempted to use these scales to identify the experiences and benefits that recreationists 

seek from participation in recreation activities (Tinsley and Driver, 1986; Driver et al., 

1991; Lee and Driver, 1992; Bruns et al., 1994). However, most research to develop the 

measurement scales and to document the specific experiences and benefits that visitors 

desired has not asked visitors whether they actually attained their desired experiences and 

benefits. 

The concept of recreational carrying capacity has been repeatedly considered as 

the possible management solution to increased resource disturbance and crowded 

conditions caused by excessive recreational use. Recreation carrying capacity is a 

measurement method that calculates the maximum number of people who can use a site 

without destroying its essential qualities (Hammitt and Cole, 1987). According to 

O'Reilly (1986) there are two facets of recreation carrying capacity. The first deals with 

the ability of the destination area to absorb the impacts of recreation before negative 

impacts become evident. The second relates to the recreators' perceptions of the quality 

of experience. It is important to recognize that in this context both the quality of the 

recreation/tourism experiences and the acceptability of environmental impacts are at base 

human value judgments. 



19 

Factors that influence capacity thresholds can therefore be divided into 

two categories: the characteristics of the recreationists (social) and the characteristics of 

the destination area (environmental). The former category includes factors that determine 

the nature, magnitude and frequency of interaction between users and the destination area 

(e.g., motivation, attitudes, expectations, behavior patterns, etc.). The features of the 

natural envirorunent, as perceived through the filter of human values will influence the 

latter category. Clearly, these factors are inter-related; for e.xample, recreational users 

may no longer feel satisfied because of the deterioration in the quality of the physical 

environment. O'Reilly (1986) argues that the inter-relationships between these factors 

need to be taken into account to ensure appropriate management. The examination of this 

linkage will allow us to better understand how people value and use natural 

environments. This kind of research can help us to better understand the motivations of 

visitors who are attracted to natural environments and it can help to identify how and 

what environmental attributes become important to visitors. Moreover, it can provide 

methods for assessing and maintaining the attributes required to satisfy demand for high 

quality recreation/tourism experiences. The search for a way to assess environments as a 

means of learning about the relationship bet\veen perceived setting attributes and visitor 

satisfaction could provide managers with alternatives to enhance and better operate their 

facilities. In order to achieve this, users' motivations to visit the recreational areas must 

be explored. Particularly attractive elements of the area must be discovered, as well as 

how the relationship between user motivations and site attributes contribute to overall 

visitor satisfaction on a particular trip. 
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1.1 PROBLEM STATEMENT 

The relationship between recreational use and its impact on the quality of visitor 

experience and the environment has been shown to be extremely complex. Due to this 

complexity, researchers and recreation/tourism managers have often employed the 

simplifying assumption that all impacts can be represented as an average, even 

homogenous value for an entire recreation area. This assumption and the resulting 

management approaches may be appropriate for situations that feature narrow 

geographical extent and unified use patterns, but it is inappropriate where varying uses 

and resulting impacts are differentially distributed among sites within a large recreation 

area. For example, saying that Yosemite National Park is over-crowded is a simplified 

statement of a complex problem. It ignores the fact that while certain developed and high 

use areas may experience crowding and associated resource deterioration, other areas of 

the park receive little or no visitor use. Thus, where users and uses are distributed across 

areas that have different characteristics, greater geographic specificity may be needed in 

examining and monitoring the impact of recreation on the quality of user experience as 

well as on the environmental resources. 

User studies of visitors to recreational settings contain implicit or explicit 

information about locations which make the data, by definition, spatial data. However, 

the data about preferences and perceptions tend to be rather vague in terms of describing 

the exact location being evaluated. It usually describes the general setting in which the 

recreation activity is taking place rather than being registered to any specific location. 



21 

Most user studies lack detail about what specific landscape components 

contribute to or detract from experience leaving managers with little information for 

planning. For example, even though " viewing the scenery" is often reported as a 

primary reason for visiting a particular recreation setting, visitors are frequently not asked 

to give details about specific views, or what aspects or features of the scenery were 

valued. There is rarely any spatial differentiation about which locations or specific 

landscape elements contributed to "being pleased with the scenery " (Manning, 1986; 

Knopf and Lime, 1984). Single summary statistics have been used to represent data 

collected from users or groups of users who have traversed a variety of different paths 

through large areas (Wing, 1998). This approach leads to a formulation of information 

that is characterized by an unnecessary level of aggregation. Such an aggregate figure 

masks problems at" hot spots" and does not provide managers with useful guidance for 

addressing use-related issues. Moreover, the resulting information lacks association with 

information gathered in other relevant fields of natural resources, where data analysis and 

classifications are generally geo-referenced and spatially explicit. This leads to serious 

problems in planning when georeferenced specific physical information has to be 

combined with non-georeferenced aggregated social information (De Meijere, 1989). 

The Geographic Information System (GIS) is a computer-based system capable of 

integrating data from various sources to provide information necessary for effective 

decision-making in planning and management (Aronoff, 1989). The important 

contribution of GIS techniques to natural resources is generally acknowledged. 

Nevertheless, in social sciences, the application of GIS techniques is less obvious and 



their application in data and information gathering in these fields has been a 

rather recent development. To date, management of recreation and tourism use and 

impact has not taken full advantage of these valuable tools to understand the relation 

between visitor distributions across space and their desired and achieved experiences 

(Confer et al., 1992; Confer et al., 1995). How GIS technology could be used to 

geographically summarize site specific user data was one of the questions the current 

study set out to address. The extent to which organizing recreation data into a GIS 

furthered understanding and utility of the social sciences findings was also a fundamental 

question motivating this study. At the very least, by summarizing various visitor use data 

by specific sites, we could generate a clearer descriptive understanding of visitor use 

patterns and provide an improved profile of the sites that may differentially attract 

visitors. This study uses traditional statistical and GIS tools for secondary analysis of data 

collected from recreational visitors to a large and diverse forest recreation area. It offers 

an example of how a spatial approach might be used to add greater detail in reporting 

survey results. 
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1.2 RESEARCH OBJECTIVES 

The goal of this study is to investigate the effectiveness of coupling computer 

based spatial analysis techniques with traditional social sciences survey data to better 

understand the distribution of recreation activities and experiences in nature based 

recreation settings. The research intention was to provide structural methods for future 

data collection and analysis and test their applicability for understanding human 

interaction with environmental resources in recreational settings. The specific objectives 

of this study are to: 

1. Develop and evaluate procedures for better identifying the spatial distribution of 

visitors and activities in recreation areas; 

2. Understand existing visitor experience opportunities by documenting what people are 

doing and where they are doing it; 

3. Document the relationship between the experiences desired and the benefits attained 

by visitors as a result of their participation in recreational activities; 

4. Document the methods and procedures developed in this study and evaluate their 

more general applicability to global recreational /environmental management 

problems. 
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1.3 Study Approach 

To achieve the objectives in 1.2 above statistical and spatial analysis computing 

techniques were applied in a secondary analysis of data collected from recreational 

visitors to the East Huachuca Mountain recreation area of Coronado National Forest, 

Arizona. The data was originally collected in 1997 by presenting sampled visitors with a 

mail-back questionnaire. The results of this original survey are documented in Gimblett 

(1997a), Huachuca Mountain Recreation and Associated Benefits of Leisure and Need 

Assessment Study, Final Report. 

The most attractive aspect of the Huachuca Mountain survey for the purpose of 

the current study was the inclusion of a site map where visitors designated the specific 

locations they had visited and whether their experiences there were positive or negative. 

Although the map was not drawn to scale, limiting visitors' precision in linking 

experiences to locations, it was a level of geographic specification that recreation surveys 

rarely provide. Another important factor of the original survey is that visitors reported 

both the benefits they were seeking and the extent to which they were able to attain them. 

The current analysis combined conventional statistics with CIS techniques to analyze 

selected parts of the data from the original Huachuca Mountain survey. 

The original data imposed several limitations on the spatial analysis. The 

significance of these limitations will emerge during the course of analyzing the data. For 

example the precision of the spatial analysis was limited by the fact the map used in the 

survey was not drawn to scale. Also, while visitors did indicate which sites they had 
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visited, they did not indicate what specific activities they had engaged in or 

what specific benefits were attained at each location. Activities, benefits and satisfaction 

were collected only at an overall trip level. Suggestions for survey data collection 

methods that would better support GIS based analyses are presented in Chapter 5. 
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1.4 Theoretical Contributions 

The present study investigates a neglected aspect of recreation management 

research-- the methodological and analytical issues involved in assessing spatial 

vanations of recreation uses and related environmental impacts. Few efforts have been 

made to develop methods capable of assessing the spatial characteristics of recreational 

activities. Similarly, there have been only limited attempts to characterize and examine 

the spatial patterns of the resulting environmental impacts. Reed and Mroz (1997) have 

recognized the need for a better method of spatial analysis for recreation and tourism 

impact studies. Cole (1986) has also acknowledged such a need and he further called for 

contributions from geographers to recreation research. Cole specifically called for the 

development of methods for assessing and modeling the spatial distribution of 

recreational site impact, the differential susceptibility of recreational sites, and the better 

integration of geographers' analytical capabilities into recreation planning. This research 

will initiate the process of monitoring and documenting, and will inform planners about 

the spatial distribution of tourism/recreation relationships that exist between users, 

setting, and activities. This work will provide a unique contribution to the establishment 

of sound management practices and strategies and provide methods for establishment of 

acceptable thresholds of recreation use that benefit both the environment and human 

visitors. In terms of the field of research, this study will add to the body of knowledge 

about human/ environment relationships, specifically in outdoor recreation settings. 



27 

CHAPTER 2 

LITERATURE REVIEW 

This chapter serves as a literature review and theoretical discussion of the 

important conceptual frameworks and behavioral studies upon which this study is built. 

The body of this chapter is divided into three main sections. In the first section 

background information on the recreation assessment on forestlands and the different 

frameworks adopted in the forestlands is described. In the second section, the spatial 

approach to study recreation by geographers and recreation researchers is reviewed and 

the research and application work that utilizes GIS for recreation management is 

presented. In the third section, attention turns to the outcomes of recreational activities, 

expressed in terms of recreational satisfaction, the capacity of recreational resources, 

recreator conflicts, and perceived crowding. Finally, the research questions and 

hypothesis are introduced. In the conclusions, the value of spatial approach to recreation 

is recapitulated. 

2.1 Forest Land Assessment for Recreational Use 

As the demand for recreation opportunities grew in the twentieth century, the federal 

land management agencies, with the exception of the National Park Service, were forced 

to assume responsibility for providing a variety of outdoor recreation opportunities. The 

Multiple-Use and Sustained-Yield Act of 1960 broadened the legislative role of land 

management agencies to include recreation (Hendee et al., 1990). However, management 
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emphasis continued on the sustained production of units such as recreation days 

and cubic feet of wood fiber. In 1970, the National Environment Policy Act (NEPA) 

formalized decision making and public involvement in federal agency planning and 

management. Among the legislation that specifically mandated that recreation be fully 

integrated into multiple-use land management plarming were the Renewable Resources 

Plamiing Act of 1974, the National Forest Management Act of 1976 and the Federal Land 

Policy and Management Act of 1976 (Marming, 1986). The environmental activism of 

the 1960s and 1970s drove the emphasis of natural resource management away from the 

production of units and toward the analysis of landscape and location (Hendee et al., 

1990). This shifted the direction of recreation research more to studying the environment 

as an interactive component of the recreational experience. This shift developed in part as 

adequate methods and techniques for determining user responses to the outdoor 

environment became more reliable and precise and also because of the legislative 

mandates such as NEPA (Daniel et al., 1990). Experience was described as psychological 

outcomes associated with engagement in an activity (Clark and Stankey, 1979; Stankey et 

al., 1987). Management agencies were seen as providers of opportunities for achieving 

optimal psychological states (Knopf, 1983). 

On June 4, 1992, the USDA Forest Service adopted a policy of ecosystem 

management. The national forest defines ecosystem as "a strategy or plan to manage 

ecosystems for all associated organisms, as opposed to a strategy or plan for managing 

individual species" (Forest Ecosystem Management Assessment Team, 1993). Gordon 

(1994) argued that a shift in public values is part of the explanation for the declining 
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influence of the multiple-use sustained yield paradigm of forest management. 

Grumbine (1994) has gone further by arguing that ecosystem management is an early 

stage in a fundamental re-framing of how humans value nature. Thus, ecosystem 

management can be viewed as a response to changing values or as a driving force that is 

creating value change. In either case, forest values play a critical role in identifying 

ecosystem management goals, setting the conte.xt for decision making, and guiding 

choices. The objectives of ecosystem management therefore, are to meet people's needs 

while ensuring that National Forests and Grasslands represent diverse, healthy, 

productive, and sustainable ecosystems (USDA Forest Service, 1994). If we want to 

understand how people are related to environments such as forests, then we need to 

understand how people experience these environments (Williams et al., 1995). The 

resulting challenge for the land management agencies then was to formulate a systematic 

approach for planning recreation opportunities and to guide management decision

making (Driver, et al. 1987). 

The major responsibilities of recreation resource management can be categorized 

into three general domains: (1) to provide recreation opportunities which are demanded 

and appropriated for the area being managed; (2) to prevent unacceptable damage to the 

resource; and (3) to protect users from serious harm (Driver and Brown, 1978). All three 

goals suggest an understanding of human nature. For example, how do managers decide 

which opportunities the public demands? What steps can managers take to motivate 

recreationists to cooperate in the protection of recreation resource? What actions by 
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managers encourage safe behavior among differer.t elements of recreation 

resource management? 

Three main approaches have been taken to plan and manage for recreational use in 

forestlands: recreation as an activity, recreation as an experience and the benefits of 

recreation and leisure (Stein and Lee, 1995). These approaches involve rather different 

conceptual frameworks to recreation, emphasize different types of questions, may imply 

different methods of data collection, and are directed towards different practical 

applications. However, in the applied realm, achieving recreation management goals and 

objectives rests upon information describing aspects of participation in recreational 

activities as well as the quality of recreation experiences and the benefits derived from it. 

Thus, the three approaches do not conflict with each other, but are complementary. 

Indeed, an effort to combine them is an essence of providing needed guidance for 

incorporating recreational uses into ecosystem management. Three main planning 

frameworks are adopted by the U.S. Forest Services. These are the Recreation 

Opportunity Spectrum (ROS), the Limits of Acceptable Change (LAC) and related 

planning process, and Benefit Based Management 

2.1.1. Recreation Opportunity Spectrum (ROS) 

The Recreational Opportunity Spectrum (ROS) is a cornerstone of USDA Forest 

Service recreation management. In 1980, both the U.S. Forest Service and the Bureau of 

Land Management (BLM) adopted the ROS as the system to be used for inventorying, 

planning, and managing the recreational resources under their control. The ROS serves as 
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an official instrument by which recreational activities in national forests are 

integrated into the regular multiple use planning and management procedures (USDA 

Forest Service, 1986). Recognizing that a range of social and psychological factors 

influence how visitors feel about the quality of their recreation experiences, it designates 

particular tracts of land and specific resource and visitor management tactics to targeted 

areas. It does this so as to increase the probability that certain types of recreation 

experiences will occur in designated areas. These designated areas are designed to 

provide experiences ranging from extremely natural and undeveloped to relatively 

convenient and urban setting (Clark and Stankey, 1979). The ROS process defines 

environmental settings, activities and experience guidelines to be associated with each 

land zone. It is through these management guidelines that carrying capacity and use 

limits/thresholds are incorporated into the process (Brown et al., 1978). 

Underlying the ROS is the assumption that people seek satisfactory recreational 

experiences by participating in preferred recreational activities in a preferred 

envirorunental setting. The ROS framework emphasizes the setting, in which recreation 

occurs, assuming that users have preferences for particular environmental settings that aid 

in the attainment of a satisfying recreation experience (Williams and Knopf 1985; 

Manfredo et al., 1983). However, the extent to which these opportunities are realized as 

quality recreation experiences is partially dependent upon the recreationists who share the 

responsibility of determining their experience because the recreationists seeks meaningful 

and satisfying experiences rather than simply engagement in activities. Understanding 

how different recreation opportunity settings are linked to the recreation experience is 
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essential to achieve appropriate management decisions (Driver et al., 1987). 

The ROS concept recognizes the fact that as the opportunity setting and management 

factors change for a given recreation area, type of visitors and the recreation activities 

they pursue may change markedly. 

Several studies have e.xamined the relationships among e.xperience, activities, and 

settings in a variety of recreation environments. Manfredo et al. (1983) surveyed 

wilderness visitors in Wyoming, and Virden and Knopf (1989) studied visitors of a 

developed wild land area in southern Colorado. These studies linked visitors' preferences 

for recreation experiences with visitors' preferred settings and activities. General 

relationships were shown to exist between experiences and desired settings and activities, 

however, in both studies the result was drawn from a sample of visitors to large areas that 

have potential to offer several types of experiences. Richards and Daniel (1991) call for a 

research that clearly links the ROS setting attributes to experiences. They proposed a 

model that makes the relationships between recreation setting and experience explicit and 

they argued that the model would serve as an appropriate subroutine in more 

comprehensive, multiple resource ecosystem models. 

A computer driven and geographic information system (CIS) based software 

package, modeled on the ROS concept has recently been developed with support from the 

USDA Forest Service at the North Central Forest Experiment Station (Gimblett, 1997b). 

This software has substantial potentiality to permit forest managers to both map ROS 

land classes and experience opportunities for available GIS databases, and to simulate 

probable recreation behavior patterns in response to particular ROS conditions. However, 
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Studies to implement the computerized ROS in the field shows that one 

important component of the ROS model that is weak is the social setting component 

(Gimblett, 1997b). Since recreation is a spatial activity that occurs at a specific place and 

time, when recreational planners calculate supply and demand within the ROS framework 

they should not overlook the spatial nature of the social data (Meighen and Volger, 

1997). Still survey data are typically collected for entire recreational areas without 

knowing specifically where visitors go in the forest or park, how long they spend at each 

location, why they go to these specific places, what they expect from their visits in terms 

of experiences and benefits. Managers need to collect more reliable social data to help 

understand people's perceptions of the environment and their associated behavior. 

2.1.2 LIMIT OF ACCEPTABLE CHANGE (LAC) 

Stankey et al. (1985) developed the LAC planning framework in search of a 

proactive and quantitative approach to management. The National Forest Service and 

many federal agencies for recreation areas are adopting this planning approach. The LAC 

framework directs the managers' attention to conditions to be maintained, and provides a 

process whereby acceptable levels of the resource or experience can be defined, 

monitored and managed. If change approaches or reaches unacceptable levels, then 

managers must interfere to arrest the undesirable change (Hendee et al., 1990). To make 

the job possible, the LAC calls for identifying and monitoring a few key value indicators. 

Stankey et al. (1986) suggested that the key indicators should relate to the amount and 

type of use, permit measurement in cost-effective ways at acceptable levels of accuracy. 
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and be potentially responsive to managerial intervention. After indicators of the 

resource "naturalness" and experiential qualities are identified, current inventories of the 

indicators are collected. Then the LAC process establishes acceptable levels or standards 

for these indicators. Within the LAC process, each sub-class of land is defined in terms of 

spatial standards and settings that include social - experiential - environmental and 

management perspectives. The standards for each class or zone are set through 

identification of factors or major areas of concern and indicators associated with each 

factor. Finally standards for each indicator for each defined sub-class of land unit are 

described to establish the limits of acceptable change (McCool and Cole, 1997). 

Most of the types of information used in LAC approach to determine and assess 

impact parameters for defining the standards are spatial in nature. Uses among units of 

recreation areas are clearly uneven and the pattern of use is more complicated, which 

require the knowledge of intra-area use patterns that is crucial to achieve efficient 

management decisions (Cole, 1982; 1986; and 1996). Despite LAC's recognition of 

spatial influences on recreation impacts, many studies aggregate survey results from users 

whose trips may have been through different expanses of an area (Wing, 1998). Martin 

(1996) stated that the display of count data for zones was potentially highly misleading, 

as very small data values may contribute large areas of the image. Roggenbuck, 

Williams, and Watson (1993) claim that decisions the manager must make are largely 

value judgments. Managers do not proactively plan for the variety of recreationists' 

perceptions of the resources and their associated experiential values. Neither do they take 

into account the influence managerial actions have on recreationists' "acceptable" and 
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"unacceptable" states of human influence in the environment. Since managerial 

decisions are "value judgments," these judgments can be made more defensible through 

public involvement by offering a range of settings for the public to choose from (Stankey 

and McCool, 1984). Experiential knowledge can inform the planning process of what 

issues and questions are socially relevant and acceptable. It may complete the gap in 

knowledge about specific place (Krumpe and McCool, 1997). 

2.1.3 Benefit Based Management 

The benefits based management (BBM) approach for providing leisure and 

amenity goods and services has been developed to create a conceptual framework for 

understanding the nature of the experiences and benefits that managers and researchers 

intuitively believe exist (Bruns et al., 1994; Lee and Driver, 1992). BBM seeks to 

understand not only individual onsite beneficial experiences, but also the off-site benefits 

which accrue to individuals, society, the economy and the environment for the provision 

of public recreation opportunities (Bruns et al., 1994; Driver, Brown, & Peterson, 1991; 

Stein & Lee, 1995). Benefits, in this sense, 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, or even to another entity such as an endangered species; and the prevention of 

worse conditions" (Bruns et al., 1994). 

Despite BBM's broader focus on the benefits attained firom recreation, it is important 

to recognize that the visitor's onsite beneficial experiences remain an important 
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component of BBM. BBM suggests that experiences and benefits are related to 

one another in a "chain of causality" (Bruns et al., 1994). The causality chain describes 

the temporal nature of benefit accrual and helps explain the relationships between short-

term and long-term benefits and the corresponding connection between onsite beneficial 

experiences and off-site benefits. In its most fundamental form, the causality chain 

explains how beneficial experiences lead to the realization of benefits. Understanding the 

wide range of benefits and their relationship to each other and to beneficial experiences 

through research is difficult. However, such information can improve the understanding 

of human interactions with the natural environment; increase the number of management 

options available to mangers; and improve the quality of management actions (Stein and 

Lee, 1995). 

The development of motive scales to measure psychological outcomes from 

recreation and the creation of conceptual models to assess the applicability of the 

experience preference scales to analyze the beneficial experiences accruing to individuals 

from recreation engagements have been major contributions to the evolution of the BBM 

research. Although results are encouraging that relationships exit, little research has been 

conducted to date, and most of the research has been confined to wilderness areas (Driver 

et al., 1991; Lee and Driver, 1992). Pilot studies are currently being undertaken in several 

locations in cooperation with the U.S. Forest Service to extend recreation research from 

wilderness areas to other settings. A critical element in the application of BBM is an 

understanding of the role of the recreation manager in providing benefit opportunities to 

recreation customers. This can be achieved by managing recreation and leisure settings 
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which require knowledge of the relationships between benefits, the activities 

and their locations, and setting characteristics that may facilitate realization of those 

benefits (Stein and Lee, 1995). 

The BBM concept is likely to receive a great deal of attention in the next few years, 

both in terms of the research questions it raises and the management applications it 

implies, as well as for its potentially innovative insights into established concepts such as 

satisfaction. 

2.2 Spatial Perspective of Outdoor Recreation 

Traditionally, geography has been divided along two lines of scientific pursuit: 

physical and human. While physical geography has stressed the need to examine and 

understand our physical environment in and of itself, human geography has sought to 

understand our natural and built environments as they relate to the human interactions 

which occur with them (Hall and Sage, 1999). Place and space are central aspects of 

human behavior; geographers explore the way in which people respond to place and how 

space is shaped by human behavior (Hall and Page, 1999). Geographers have long 

recognized recreation and leisure as defining important places and activities occurring on 

the landscape. Recreation geography developed more fully during the 1960s and early 

1970s, especially with the appearance of seminal works by Wolfe and Mercer. Attention 

was, however, sharply focused on a limited number of themes (Coppock, 1980). 

Examination of the literature concerning geographic approaches to recreation research 

finds that geographers have not extensively studied the experiential factors such as 
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expectations, satisfactions, and participant attitudes, which influence the 

recreation experience (Hall and Page, 1999). 

In his paper for the Geographic Review, Wolfe (1964) proposed a comprehensive 

model of outdoor recreation research that focused on the mobility of individuals between 

their homes and recreation sites. Mercer (1970) argued that the geographic study of 

recreation could be divided into two distinct conceptual approaches - those focusing on 

the supply of recreation resources and those focusing on the demand for those resources 

and the factors that affect that demand. Taking their views together, geographic interest 

in recreation and leisure has subsequently been organized along three main themes. First, 

the opportunity based or supply side studies that focused on recreation resources and 

opportunities especially those in natural areas such as parks and other outdoor 

environments. Second, the behavioral base or demand side studies, which have examined 

recreation behavior from the human side, whether it is variations in the demographics of 

people or their recreational participation, based on a breakdown by spatial units. Finally, 

there are those rare studies that blend opportunity and behaviorally based perspectives 

into one spatial analysis in an attempt to understand the interplay of provision and use on 

the leisure landscape (Wall, 1989; Smith, 1989; Mitchell, 1994). Indeed, interest in the 

movement of people over space, especially issues pertaining to effects of distance and 

accessibility to recreation resources, has been a dominant theme in the geography of 

recreation (Smith, 1983). Thus, geographic interest in and contributions to recreation 

research may be regarded as quite extensive if one were to include all aspects of location, 

place, space, distance, mobility, and similar basic geographic concepts. However, if we 
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confine this discussion to studies that used spatial analysis to examine patterns 

of site use by visitors, the literature has been sporadic, with only a few fragmented 

examples that are rarely connected to build knowledge. 

Numerous site surveys in the format devised by Burton (1966) have clearly 

established the characteristics of visitors and their trips. Social profiles, trip distances, 

modes of transportation and the duration, purpose and frequency of visits are well 

documented (Glyptis, 1981a; Hall and Page, 1999). The preoccupation with social 

profiles rather than visitor distribution and behavior has led to unjustified reliance on 

surveys in recreation site studies, though much can be achieved through simple 

observations and mapping. Dispersion maps have been used to plot visitors' distributions 

at a few selected sites, but their scope of analytical as well as descriptive purposes has 

scarcely been tapped (Hall and Page, 1999). 

Glyptis (1981b) analysis of Westwood Common, Beverley in the United Kingdom is 

one of the best examples in relating observed dispersion to visitor perceptions and in 

providing a direct input to subsequent site management. By employing participant 

observation methods to examine undulating grassland of common pastureland, the spatial 

distribution of site use by recreationists was observed and analyzed. The recreational 

activities observed at the site were sitting, walking, picnicking, sunbathing, and staying 

inside one's car. Using dispersion maps, observational mapping permitted the visitor 

distributions to be located in time and space while length of stay and maps of use for 

different days and time complemented traditional social survey methods to analyze 

visitor behavior. Both the site features at access points, availability of parking and 
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location of landscape features and facilities permit a more detailed 

understanding of site use. Glyptis (1981c) devised a simple model to explain the 

dynamics of visitors' dispersion. What Glyptis (1991) recognized was that even though 

sites clearly experience an increase in visitor density, visitor dispersion in a spatial sense 

remains fairly constant, even with space to spare and no restriction on public access. In 

fact, Glyptis (1991: 119) mentioned that " as levels of use increase on a given day, the 

percentage occupancy of space actually decreases: visitors only ever use about a fifth of 

the space available to them, and at times of heaviest use they choose to occupy even less, 

in other words, site carrying capacity changes continually". 

While this has been the basic tenant of geographic inquiry, leisure researchers, have 

shown only moderate interest in embracing a spatial perspective in their explorations of a 

variety of leisure phenomena, despite the critical role it plays in the understanding of 

many forms of recreation behavior. For example, the utility of spatial mapping was 

demonstrated by Lucas (1964) who revealed the spatial variation in wilderness 

perceptions in the Boundary Walters Canoe Area Wilderness in Minnesota. Stankey 

(1973), in his article on visitors' perception of carrying capacity, included a very exciting 

spatial analysis of crowding. He created an index of crowding as a ratio between total 

number of complaints of reported crowding to the total number of visitors' sampled who 

visited the area. To display this information he plotted the index of crowding on a map of 

the area and constructed isolines. These lines have values representing the percentage of 

users reporting crowding. By this method he determined the area extent of crowding at 

various points. Jaakson (1989) examined recreational boating patterns on an intensively 
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used small urban lake. In this study, the positions of boats were entered onto a 

data matrix by means of uniform cells of 100 X 100m, using time-lapsed photography. 

From these data, boating was visualized as a pattern formed by the distribution of boats, 

density per cell, diversity of boats per cell, and incompatibility between different types of 

boat were calculated. 

These are some examples of works that have investigated the spatial behavior of 

recreationists. It is this topic which is of concern to the present study, and it is the area of 

recreation research that holds the most potential for both geographers and recreational 

researchers. Thus, even though very little work had been done in recreational studies 

using a spatial analytic perspective, we could learn much from individuals by exploring 

their experiences and symbolic meanings of place. Certainly, this analysis can be 

facilitated by geographic information systems, especially with the advancements in 

strategies for handling social data and further developments in computer technology. 

2.2.1 GIS and Outdoor Recreation Management 

Organization and presentation of spatial information is critical to landscape 

management, but this need is not new. Cartography has a history extending back several 

thousand years, and maps have been used in the management of natural resources for 

centiuies (Reed et al, 1997). What is new is the ability of quickly processing and linking 

spatial and non-spatial information from several sources. Geographic Information 

Systems (GIS) are computer-based systems capable of integrating data from various 

sources to provide information necessary for effective decision making in planning and 
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management (Aronoff, 1989). GIS can serve both as a database and a toolbox 

for recreation management. As a database, it allows spatial and textual data to be linked 

by a geo-relational model for data query and retrieval. Planners can also retrieve data 

from the databases of GIS and input them to other modeling and analysis programs 

together with data from specially conducted surveys for making planning decisions 

(Kliskey, 1995). As a toolbox, GIS allows recreation mangers to perform spatial analysis 

using its geoprocessing functions such as data retrieval, map overlay, and buffer. Yet 

perhaps the most powerful use for recreation managers is the linkage of spatial 

information with models in order to produce scenarios describing future landscape 

structure in the event that a selected management alternative is implemented. The 

graphical presentation of such analyses is an extremely efficient means of describing 

possible future conditions within a landscape. 

The development and application of GIS technology have grown rapidly in the 

public land agencies. GIS has been applied in wildlife management, fire management, 

forest mapping, mapping forest and park soils and ecosystem management (Stone et al, 

1997; Green et al., 1993; Lachowski et al., 1994; Sullivan, 1991; Rose et al., 1991). 

Although there are some studies that used GIS for outdoor recreation management, very 

few to date have attempted to take advantage of the analytical capability of GIS to 

integrate social and physical setting data. Managers need to employ analysis techniques 

when dealing with survey data that make the most from the data and answer the questions 

at hand. If new techniques or tools become available for these purposes and are 

demonstrated to be effective, they should be explored and utilized. GIS has the ability to 
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make recreation results more specific to locations within the resource. Results 

on recreation topics such as density encounters, crowding, and conflicts can be applied to 

demonstrate where areas of potential concern occur and where resource conditions are 

being taxed. This approach has the potential to provide managers with better information 

and can assist in directing management efforts to the locations in which they are needed. 

Mercer (1986) introduced an application of the CIS technique, illustrating a case 

study of the Limits of Acceptable Change (LAC) process at the Bob Marshall Wilderness 

Complex in Montana. According to his illustration, information specific to the LAC 

process was collected through campsite, trail, range, and vegetation inventories. Mercer 

emphasized the need for precision in location inventory parameters such as trails and 

campsite. His study implied that CIS could be used to analyze user impact and monitor 

trails as well as store and display information on all nine indicators used in the LAC 

program in Bob Marshal Wilderness. 

Lesslie, Mackey, and Preece (1988) used the wilderness continuum process with a 

spatially referenced and numerical analysis GIS database. Their process identified factors 

that contributed to or detracted from wilderness quality, and the influence each factor 

exerted. Maps, displaying the distribution of wilderness indices, can be generated rapidly 

and inexpensively with GIS. Lesslie and his associates also illustrated how a GIS based 

evaluation procedure could be readily applied to a wide range of environments subject to 

varying degrees of remoteness and modification by human activity. 

Kliskey (1994) defined and mapped recreationists' perceptions of wilderness with 

GIS and multivariate statistical analysis. He accomplished this through a four-stage 
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methodology he called Wilderness Perception Mapping (WPM). His work is 

based on earlier works that undertook to identify the wilderness concept (Stankey and 

Schreyer, 1987; Kearsley, 1990). Wilderness visitors were surveyed to determine their 

level of acceptance of, or desire for certain conditions within a wildness area. Results 

were used to categorize respondents into four groups: non-punst, neutralist, moderate 

purist, and strong purist. The spatial extent of perceived wilderness settings was mapped 

for each purism group. Kliskey's resultant map coverages for each of the four perceptions 

levels were successively overlain to produce a composite map coverage of all four levels 

of wilderness perception (Kliskey, 1994). 

Confer, Graefe, and Tire (1995) explored a method of spatial analysis of the 

distribution of boater activity patterns and site specific attitudes of boaters. Their study 

demonstrated the feasibility of this methodology for manipulating and displaying social 

and spatial data in GIS. The results of their study showed whether, for example boating 

routes conflicted with fishing sites on the map. This finding demonstrated the ability of a 

GIS to add a spatial component to carrying capacity research. 

Itami (feRaulings (1994) developed a raster based GIS model to implement the 

Recreation Opportunity Spectrum and the Visual Management System (VISM) for the 

forest service. The model generated the six ROS classes; primitive, semi-primitive non-

motorized, semi-primitive motorized, roaded natural, rural, and urban. Gimblett et al. 

(1995) tested the feasibility and reliability of this model. The test demonstrated the 

efficiency of the model and its usability for the users that have no training or knowledge 

of GIS. Gimblett (1995) concluded that the test demonstrated the need for such an 
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automated tool and pointed out the weaknesses in the forest inventory methods. 

The model provides the forest service with good quality spatial data that are needed for 

recreational analysis. 

Gimblett et al. (1997b) developed a methodology to link GIS, agent-oriented 

development and simulation envirorunents to explore the complex interactions between 

recreators and the environment, and interactions among recreators as a means to 

improving the use of ROS. The method was used to model recreation conflicts between 

mountain bikers, hikers, and jeep outfitters in Coconino National Forest. Survey 

information was collected from each user group. A map was presented to each respondent 

to document the spatial locations of where they stopped in the forest. The statistical 

results of the survey provided an indication of the average number of encounters. The 

agent simulations provided a dynamic view of these encounters and identified the 

spatially explicit locations where they occurred. The author concluded that agent-based 

simulations constitute a promising technique for addressing the human dimension of 

ecosystem management and will provide decision support to recreational mangers. 

Meighen and Volger (1997) examined boater density on reservoirs using GIS. 

They collected data through aerial counts from an airplane. Statistical analysis results 

found that reservoirs were not crowded on most days. The GIS results revealed that some 

areas exceeded carrying capacity, while others fell far below what was described as the 

optimum levels of recreational use. High use areas tended to cluster near the shore and 

dams. The authors concluded that GIS spatial analysis exposed trends that otherwise 

might have been lost through traditional analysis techniques. 
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Wing (1998) assessed recreational impacts on visitors to McDonald Forest 

in Oregon using survey data collected from forest visitors. He analyzed the data first 

using traditional statistics and then GIS. The GIS results demonstrated utility in mapping 

typical recreation impacts including conflicts, crowding and encounters. The author 

concluded that with the spatial analysis approach provided with GIS, managers could get 

assistance in identifying resource areas that appear, or have the potential, to be 

problematic. 

2.3. Outcomes of Recreation Participation 

This section gives an overview of the recreation management concepts that were 

mentioned earlier and the concepts that will be addressed in later chapters. 

2.3.1 Recreational Carrying Capacity 

Recreation carrying capacity is a measurement method, which defines the maximum 

number of people that can use a site without destroying its essential qualities (Shelby and 

Heberlein, 1984). The notion of carrying capacity has its origins in the field of wildlife 

management, where it refers to the number of animals that can be maintained in a given 

habitat before undue biological or ecological impact occurs (Stankey and McCool, 1984). 

Carrying capacity was first suggested, in the mid-1930s, as a recreation management 

concept, however, the first rigorous applications of die concept to recreational areas did 

not occur until the 1960s (Manning and Lime, 1996). The initial scientific applications of 

carrying capacity to recreational areas suggested that the concept is more complex in this 
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new management context. Results of applications of carrying capacity concept 

to recreational areas demonstrated that recreation carrying capacity is not an absolute 

value waiting to be discovered, but rather a range of values that must be related to 

specific management objectives for a given area (Graefe, Vaske & Kuss, 1984; Graefe, 

Kuss, & Vaskel990; Mamiing 1986; Stankey & Schreyer, 1987). At first, the focus of 

defining recreational carrying capacity was placed on measuring the biological and 

ecological thresholds of the sites. The working hypothesis was that increasing number of 

visitors cause greater environmental impact as measured by soil compaction, destruction 

of vegetation, and related variables (Manning and Lime, 1996). However, it soon became 

apparent that as more people visit a recreational area, not only can the environmental 

resources of the area be affected, but also the quality of the visitors' experience 

(Roggenbuck et al., 1993). Thus, as applied to recreational areas, carrying capacity has 

two components: ecological and social (Stankey and McCool, 1984). 

The role of research efforts in setting carrying capacities for recreational use has 

been the subject of many debates. In 1982, the National Parks and Conservation 

Association funded a research project to develop a methodology to determine carrying 

capacity of national parks. Two contrasting models for carrying capacity determination 

were articulated at the conference. Shelby and Heberlein (1984) suggest that carrying 

capacity determination require a descriptive component and an evaluative component. 

The descriptive component documents the observable workings of the recreation system, 

while the evaluative component integrates value judgments into the capacity 

determination (Shelby and Heberlein, 1984, p434). From those components, the authors 
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define the carrying capacity as the level of use beyond which impacts exceed 

levels specified by evaluative standards (Shelby and Heberlein, 1984). Following their 

definitions, they also categorize four types of carrying capacity in the recreation setting; 

ecological capacity, physical capacity, facility capacity and social capacity. 

In contrast, Stankey and McCool (1984) outline a carrying capacity planning 

framework that focuses on the management of conditions. Their model is constructed to 

accommodate a fundamental lesson derived from three decades of recreation research, 

that recreational activity alters both the physical environment and the social 

characteristics of the area in which they are conducted (Stankey et al., 1985). Emphasis in 

their model is placed on managers who must identify the location, type, and level of 

change considered appropriate and acceptable in an area (Stankey and McCool, 1984, 

p.460). Stankey and McCool's model was found to be applicable since it emphasizes 

management of conditions not cooperation or compromise among users, as Shelby and 

Heberlein' model does. Therefore, most recent approaches to measuring carrying 

capacity have become more explicit in describing capacity in terms of management 

objectives as a vehicle for incorporating specific statements of desired conditions into 

capacity determination. These new methods for measuring carrying capacity focus on 

defining the type of visitor experience to be provided and maintained, and then monitors 

conditions over time to assess whether or not acceptable conditions have been exceeded 

(Stankey et al., 1985). 
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2.3. 2 Satisfaction 

Satisfaction is a feeling or state of mind that results from a recreational experience 

that has met or surpassed the recreationists' expectations (Mannell, 1989). Satisfaction is 

a relative, not an absolute phenomenon, because enjoyment depends on the nature and 

intensity of the expectations one has for an experience prior to participation (Maddox, 

1987). The physical and biological characteristics of the site, the type and level of site 

management, and the social and cultural characteristics of the visitors affect satisfaction 

(Graefe et al., 1984). Satisfaction has been identified by both mangers and researchers as 

the most commonly used indicator of recreation experiences quality for recreation 

resource management. Despite that some authors suggested that satisfaction is an elusive 

and difficult concept to define in general, not just in outdoor recreation (Probst &Lime, 

1982). Nevertheless, satisfaction studies are very useful because they help to avoid the 

pitfall of relying only on the head-counting aspects of recreation participation, and 

thereby falling into the trap of narrowly defining the purpose of recreation management 

merely as the provision of recreation services without regard for their quality (Mannell, 

1989). 

Manning (1986) pointed out that satisfaction is a multi-faceted concept, densities 

are not absolutely related to crowding perception, and perceived crowding does not 

necessarily produce visitor dissatisfaction. He provided a crowding model that described 

the main connection from density to the number of encounters to crowding to satisfaction 

and /or displacement, and the influences of other factors like recreation use patterns, and 

other satisfaction variables. Some of the connections in his model still need to be 
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confirmed by more empirical studies. Most studies about satisfaction have tried 

to find the relationship between satisfacfion and use level in general recreationists' 

behavior. The results of those studies generally recognize that satisfaction is not strongly 

related to overall use levels, but is interrelated with the broad range of impacts to the 

experience (Graefe et al., 1984). 

2.3.3 Conflict 

A recreation conflict is defined as goal interference attributed to another person's 

behavior (Jacob & Schreyer, 1980). Jacob &Schreyer (1980) defined goals as " any 

preferred social, psychological, or physical outcome of a behavior that provides the 

incentive for that behavior" (p.3). In their typology goal interference alone does not 

constitute conflict; attribution of the interference to another's behavior is also required. 

Most previous studies of conflict have focused on asymmetrical relationships between 

different activity groups, especially between participants using motorized and non-

motorized means of transportation (Adelman et al., 1982). Conflicts within a given 

activity like hiking can also arise when visitors with different expectations and norms 

interact with each other. Recreation conflict can be direct or indirect. Direct conflict 

occurs when hiker and horseback rider meet on the trail. Indirect conflict occurs when a 

hiker walks through a wet area that has been widened and deepened by a horse (Fege et 

al., 1989). Conflict occurs because people come to the recreation area with different 

expectations about their recreation activities and the physical resources, personal 
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involvement in the activity or place, mode of perceiving or experiencing the 

resources, and their tolerance for other lifestyles (Fege et al., 1989). 

Several researchers found that the perception of conflict between individuals or 

groups is not always reciprocal and that differences may exist in the perceptions, use, and 

motives for the use of the resource (Watson et al., 1994; Shelby, 1981; Adelman et al., 

1982; Jackson and Wong, 1982). The extent of conflict is influenced by the degree to 

which various user groups perceive each other as dissimilar. Several management 

strategies can be used to resolve recreation conflict. These include reducing use, 

modifying type of use, altering visitor behavior and expectations, increasing resistance of 

the resource, and maintaining or rehabilitating the resource (Harris et al., 1995). Those 

strategies require that the managers understand the needs, goals and desires of those who 

share the environment and also where conflicts are likely to occur within and between 

groups of recreators. 

2.3.4 Perceived Crowding 

Studies of crowding generally viewed crowding as a response to a given person's 

density level. The distinction between density and crowding has been advanced by 

several authors (Rapoport, 1975; Graefe et al., 1990). Density refers to the number of 

individuals in a particular setting (Heberlein, 1977). Crowding is the negative evaluation 

of a certain density. Negative evaluations may occur when the presence of others in a 

setting interferes with goal achievement or generates a level of social stimulation that 

exceeds the one desired by the individual (Gramann, 1982). Whether or not an area is 
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crowded is a subjective judgment of an individual, not an objective fact. Thus, 

crowding varies across individuals in relation to a variety of social and psychological 

factors (Graefe et al., 1984). The perceived crowding model predicts that use levels 

influence the number of contacts between visitors and that contacts influence perceived 

crowding. Crowding varies by time or season of use, by resource availability, 

accessibility, and management tactics. Shelby et al. (1988) pointed out that perceived 

crowding is a poor criterion for management because it is in line with the product shift 

hypothesis. Product shift is a change of individual definition of e.xperience and resources. 

Thus, major changes in use levels and recreation experience can occur without being 

reflected in satisfaction levels. This makes resource quality protection very difficult when 

visitors accept higher use levels and greater user interaction and appear satisfied. 

Heberlein and Vaske (1977) developed a multiple-item scale to measure 

crowding. This scale has been accepted and used in many crowding studies. Most studies 

of crowding use this scale to measure the entire or average perceived level of crowding 

by asking respondents to rate their overall experience. Overall crowding might be a 

significant concem, but most researchers and managers recognize that this an over 

simplification of the crowding problem. To generalize that use and impacts are evenly 

distributed through the entire recreation environment is misleading. The distribution of 

use across time and space in recreation areas has deep effects on whether a certain level 

of use causes high levels of encounters among groups and perceived crowding. Stankey 

(1973) in a study to determine visitors' perceptions of wilderness carrying capacity found 

that backcountry user rate contacts with others at the trailhead less disturbing than 
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contacts with the same numbers at campsites. Graefe (1992) in his study of 

boating capacity of Berlin Lake addressed the spatial differences by asking responders to 

rate their perceived crowding on the river at the start and end of their trip. The study 

found a significant difference in reported crowding, with higher levels on the lake (end of 

trip) than on the accesses (start). 

The setting in which contacts between visitor groups occurs apparently 

influences, to some extent, the ways in which those contacts are perceived and evaluated. 

It was suggested very early in crowding research that there are inter-area differences in 

crowding norms (Claswson and Knetsch, 1966). Hypothetical curves relating the effects 

of level of use to the quality of visitor experience were seen as taking dramatically 

different shapes for three types of parks and related areas; wildemess, an unimproved 

campground, and a highly developed campground. That different use levels are 

appropriate for different types of parks seems obvious in a conceptual way, though not 

much is known about the issue in a quantitative sense. Some empirical evidence is 

offered by a study of use-level crowding relationships among visitors to seashore 

beaches (McConnell, 1977). Different relationships were found at different types of 

beaches, ranging from a natural area to a highly developed "singles" beach. Similarly, a 

study of river recreationists found different patterns of desired use levels among users of 

six river types, ranging from primitive to urban (Manning and Ciali, 1981). More focus 

has been placed on intra-area differences in crowding norms. Visitors to wildemess areas, 

for example, are more sensitive to crowding at campsites than along trails (Lucas, 1980; 

Stankey 1973, 1980). Sensitivity to encounters has also been found to differ in the 
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interior of wilderness as opposed to the periphery (Lime, 1977; Stankey, 1973). 

Given the choice, most wilderness visitors expressed a preference for encounters to occur 

within the first few miles of the trailhead rather than in interior zones. 

It also has been suggested that crowding may depend to some e.xtent on the 

physical, non-human environment (Hammitt, 1983). An area might be perceived as 

crowded, for example because the amount and configuration of facilities prohibit visitors 

from functioning as desired, even when only a small number of visitors are present. This 

issue has received little research attention, though a study of crowing in a developed 

campground in Katmai National Monument is suggestive (Womble and Studebaker, 

1981). This study found very little relationship between level of use and perceived 

crowding. However, the study went on to use an open-ended comment section of the 

questionnaire in an effort to identify other factors which might account for unexplained 

variance in crowding perceptions. Several factors were identified, the most important of 

which were close proximity of campsites and insufficient facilities. This suggests that 

spatial aspects of the recreation environment may be involved in normative definitions of 

crowding. 

2.3.5 Setting Familiarity 

Setting familiarity refers to a person's knowledge of a specific environment 

gained through previous visits to that environment. The study of familiarity with the 

setting is important since it has proven to be related to visitor perception of visual quality 

(Hammitt et al., 1983; McAvoy et al., 1986). Iso-Ahola (1980) notes that the perceived 
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quality of the environment is based on both the perception of, and experience 

with the environment. Some studies suggested that visual preference might be positively 

correlated to landscape familiarity. They hypothesized that familiarity with a given 

environment results in higher visual preference for that environment (Jackson , 1987; 

Schrroeder, 1984). However, some research has found small or no significant 

relationships between valued landscape experience and familiarity with the landscape 

(Hull and Stewart, 1995). 

A sense of possession by knowledge affects the visitor place-relationship (Lee, 

1972). A person well acquainted with a recreation place has well defined expectations 

about the variety and type of experiences to be found in the place. Standards of behavior 

appropriate for users of the place are known. Cases of recurring use could be motivated 

by simple, convenience but it's also possible that an affective attachment for familiar 

places develop over time. Modes, or ways, of experiencing the environment may be 

described as a continuum ranging from unfocused to focused. The unfocused mode is an 

experience of environmental generalities, but not its particulars. This mode takes the 

entire landscape, analyzing such general feelings as freedom and spaciousness. 

Movement, fleeting images, and broad, sweeping impressions characterize this mode 

(Jacob and Schreyer, 1980). Movement and viewing the scenery are typical recreation 

goals, and as the result, the sensation of movement itself may be a primary recreation 

goal. The unfocused recreationists may oppose zoning and boundaries as restricting one's 

"sense of freedom". An individual in the focused mode points the senses to specific 

entities within the environment. An intimate knowledge of the place is central to their 
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experience. As the mode of experiencing an environment becomes more 

focused, the individual produces more rigid definitions of what constitutes acceptable 

conditions. Many of the potential conflicts between users relate to these differences in 

modes of experiencing the environment. 

Visitors who have used a given area regularly for years, and are familiar with its 

geophysical features and recreation opportunities, would be classified as highly resource 

specific. Those who travel a great distance to get to a particular area rather than visit a 

closer, more convenient one would also be classified as resource specific. The attachment 

to a place thus affects the number and extent of expectations developed. Over time, 

people may come to use a particular area more for its qualities and personal attractions, 

rather than for the particular activities it affords. This attachment can be very strong and a 

sense of possession develops as well as definite ideas on how the area should be used 

(Jacob, 1977). This is often encountered on federal and state lands where local use of an 

area conflicts with the management plans. Long-time users thus evolve a complex, well-

defined set of expectations of appropriate behavior. A manager should expect these 

people to have a higher likelihood of experiencing conflict with other users particularly 

with the newcomers who may not share the same view of behaviors appropriate for the 

area. 

While some research has been conducted on the relationship between familiarity 

and visual preference, less has been conducted on the relationship between visitor 

distribution in the site and familiarity with recreation setting. Bryan (1977) suggested that 

recreators with higher levels of specialization are better able to cognitively process 
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environmental attribute information and use that information to shape their 

recreation experience outcomes. For example, experienced hikers would base their 

decisions on where to recreate upon more specific environmental attributes such as 

topography, than would less experienced hikers. 

2.3.6. Group Size 

Recreation managers have often used data on the total number of recreation users 

as an important and measurable input for developing resource and recreation 

management strategies (Shelby and Heberlein, 1986). These data are valuable for 

establishing use levels and projecting trends but they have been criticized as inapt for 

understanding the nature of the recreation experience and its quality (Manning, 1999). 

Measuring the number of users in a given recreation setting results in a measure of 

density or crowding. However, several recreational studies have shown little or no 

correlation between density and overall quality of recreation experience. Nevertheless, 

group size can be considered as a recreator chosen variable that could be used to predict 

some aspect of recreation experience. A basic assumption could be made that for example 

recreators seeking a solitary recreation experience are not likely to be found in groups 

and will visit many areas during their visit. It is also likely that recreators found in groups 

are more socially motivated than those recreators who are alone, and group recreators 

will visit fewer areas during their visit. If group size could be shown to be correlated to 

social trip motivation, which is predictor of a quality of recreation e.xperience, then 

recreational managers would have an observable measure of experience quality. 
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2.4 Summary and Conclusions 

The literature illustrates how users' input can be compiled, analyzed, and mapped to 

elucidate meaning for special places and special recreational experiences. The rationale 

for adopting spatial information to support management strategies is derived from 

functional attributes of the plarming process, which are enhanced by invoking a spatial 

framework. GIS, as a spatial decision tool, provides a relevant spatial framework for 

recreation resource management. In spite of these efforts, few studies of GIS applications 

have been conducted. One of the reasons seems to be the difficulty of constructing an 

adequate spatially referenced database with socioeconomic factors. Socioeconomic 

factors tend not to be assessed geographically, due to the difficulty of assigning unique 

spatial references to individual members of a population and/or their particular desires 

activities or benefits. 

An important goal for the future is greater use of a spatial perspective in recreation 

research; the simple process of including spatial geographic variables in the data gathered 

as part of our routine collection strategies would be an important first step. By including 

the geographic co-ordinates for recreation opportunities and activities within the suidy 

area in the data set, measures of physical distance, accessibility, and relative proximity 

could be determined furthering the potential to evaluate the role of the spatial context in 

explaining perceptions, preferences, and recreation behavior and benefits outcomes. 

Hence, a further objective for spatial analysis in recreation research would be to extend 

geographic inquiry fi-om purely resource-based to include human-based analyses. People, 



59 

their behavior, perceptions and preferences can just as easily be regarded within 

a spatial context as static, physical locations of resources dedicated to recreational use. 

Micro-level studies of people's locations within specific sites, such as forests or 

parks, would reveal where various social groups and their activities tend to be 

concentrated or dispersed. Examining these patterns over an extended period of time also 

may reveal spatial -temporal shifts in their revealed preferences. Optimally, the 

consideration for both people and resources in spatial analysis would yield the greatest 

benefits. A conceptual starting point may be found in the components that define the 

spatial interactions of people with the environment — the people, their characteristics, and 

their recreational behavior; the places where activities occur and the factors that define 

them; and some reflection of the spatial context that separates the people from the places, 

whether it be distance, proximity, or perhaps perceived accessibility. Gathering, 

organizing, and analyzing data at this level of detail clearly would benefit from the 

integration of the perspectives of geographers and other social scientists. 
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CHAPTER 3 

METHODS 

The goal of this study is to investigate the effectiveness of coupling computer 

based spatial analysis techniques with traditional social sciences survey data to better 

understand the distribution of recreation activities and experiences in nature based 

recreation settings. The research intention was to provide structural methods for future 

data collection and analysis and test their applicability for understanding human 

interaction with environmental resources in recreational settings. To achieve these 

objectives statistical and spatial analysis-computing techniques were applied in a 

secondary analysis of part of data collected from recreational visitors to the East 

Huachuca Mountain recreation area of Coronado National Forest, Arizona. The 

procedures described in this chapter were followed to achieve the study objectives by 

answering and testing the following research questions and hypotheses: 

3.1 Study Questions and Hvpotheses 

1. How are recreators distributed across the Huachuca Mountain study area? 

2. Where do the most and the least popular recreational activities occur in the 

study area? 

3. Where are conflicts more likely to occur and why? 

4. Which sites have more reported detractors? 

5. How do people evaluate each site? 
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6. What is the relationship between visitors' experiences and the 

number of sites they visit? 

Hypothesis 6a: People who have been visiting this area for several years 

will visit fewer sites. 

Hypothesis 6b: People who frequently recreate in the area will visit fewer 

sites. 

Hypothesis 6c: People who report staying in the forest for longer 

periods of time will visit fewer sites. 

Hypothesis 6d; People in larger groups will visit more sites. 

7. How do people evaluate different locations they visit and how is their 

evaluation related to the number of visitors per location? 

Hypothesis 7a: People who went to sites with greater numbers of total 

visitors would have lower, i.e. more negative evaluations. 

8. What is the overall perception of the quality of recreational experience and 

benefits attained and how do they relate to each other? 

Hypothesis 8a: Overall perception of experience quality will be positively 

correlated with perception of benefit attained. 

9. How is the overall perception of the quality of recreational experience and the 

benefits attained related to social and managerial conditions? 

Hypothesis 9a: People who report more problems concerning social 

impact will have lower perceptions of both experience quality and benefit 

attainment. 
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Hypothesis 9b: People who report more problems concerning 

managerial impact will have lower perceptions of both experience quality 

and benefit attainment. 

3.2 Site Description 

The Huachuca Mountains are located in Southeastern Arizona about 75 miles 

southeast of Tucson. The study area is surrounded by the U.S./ Mexico border on the 

South, the city of Sierra Vista on the north. Fort Huachuca military base on the West and 

private development on the East Side (Figure 3.1). The management of this area is 

divided primarily among the U.S.D.A. Forest Service, National Park Service, Department 

of Defense and the Nature Conservancy. The original study was conducted on the land 

administered by the Forest Service and only focused on a 22,000-acre area on the East 

Side of the Huachucas. Four prominent peaks occurring in the Huachucas from north to 

south are: Huachuca (2562 meters), Ramsey (2667 meters), Carr (2808 meters), and 

Miller (2879 meters) Two principal vegetation types occur in the study area; the Northern 

Mesic Evergreen Forest and Western Xeric Evergreen Forest type. The Huachucas are 

recognized for providing habitat for a variety of wildlife and plant species, several of 

which are threatened or endangered. More than 170 species, including 14 species of 

humming birds, have been observed. More than 60 species of reptiles and 78 species of 

mammals also are found in this range. The area is also rich with a colorful mining and 

ranching history. 
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Figure 3.1 Location of the Study Area 

Study area; Huachuca Mountain 
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The Huachuca Mountains were chosen as the study site for the original 

survey due to increasing use levels in the past few years and the potential for greater 

increases in the future (Gimblett et al., 1997a). Many visitors use the forest to recreate 

daily through walking, jogging, hiking, picnicking, horseback riding, mountain biking 

and nature viewing. Despite the fact that there is an enormous potential for the Huachuca 

Mountains to meet visitors' needs there are concerns that current conditions in the 

Huachucas do not adequately meet visitor needs (Coronado Natural Forest, 1997). 

Landscapes have deteriorated due to unplanned and undefined use areas. The Forest 

Service is under extreme pressure from the growing recreational demand of local 

residents, and national and international tourists. User distributions across the area are not 

well known and not even due to the difficult road access and steep topography. 

3.3 Data Collection 

As mentioned in the introductory chapter this study involved a secondary analysis of 

a data set collected in 1996 on three canyons, namely Miller, Carr and Brown Canyon in 

the East Huachuca Mountains of the Coronado National Forest, Arizona. The data were 

collected as part of an overall assessment of recreational use. The project was funded by 

Coronado National Forest, Sierra Vista Ranger District USD A and conducted in 

collaboration with the School of Renewable Natural Resources, University of Arizona. 

The comprehensive nature of the original study required the developed of questions 

relating to the broad scope of the Huachuca mountain recreation area's concern. This 

analysis used a selection of data from the original data (Gimblett 1997a). 
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3.3.1 The East Huachuca Visitor Survey 

The original East Huachuca visitor surveys consisted of on-site interviews and a 

follow-up mail survey. The on-site interviews were held at three dispersed campsites, two 

wilderness trailheads. Reef Campground in Carr Canyon and at one dispersed campsite, 

and one trailhead each in Miller and Brown Canyons. Sites were selected in cooperation 

with Forest Service staff knowledgeable about the Huachuca Mountains. Sites were 

selected to represent a diverse group of users and recreation activities. Sampling was 

conducted during October 1996 and April 1997. A total of 157 respondents were 

interviewed on-site during the sampling period. Visitors interviewed were provided with 

a mail-back questionnaire for post experiences or visit evaluation. Random stops of 

additional 235 visitors were also made to provide them with mail-back surveys. The on-

site survey was intended to acquire some basic information on recreational e.xperiences. 

The mail-back survey captured the more latent aspects of recreational e.xperiences; 

therefore it is used in this study. 

The underlying theme of the survey explored the respondents' perceptions, 

interests, use frequency and satisfaction with the facilities, services, and programs offered 

at locations within the forest. The survey also sought to explore whether increases or 

decreases in certain forest-sponsored activities influenced the degrees of acceptance 

toward management practices intended to benefit the user. Another section of the 

questionnaire sought to determine whether the respondents encountered problems during 

their visit. The survey also explored visitors' perceived beneficial outcomes of 

recreational experiences and ability to acquire such outcomes. In addition the survey 
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included a demographic section that obtained information about the visitors and 

their characteristics (Appendix A). 

Finally, and most importantly from a GIS perspective, information regarding the 

visitors' geographical use of the forest was collected. Specifically, the respondents were 

asked to denote on a map the points visited during their travel across the forest. The map 

section of the survey included questions about where visitors went in the forest and 

places where visitors had both positive and negative experiences. The purpose of the map 

section was to define the spatial locations of selected activities, site-specific desirability, 

and distribution of users across the space, and to define areas that are most susceptible to 

both social and environmental impacts. The map was presented in an 8.5 by 6.8 -inch 

format, which showed the locations of prominent geographical entities such as roads, 

trails and recreational facilities. The survey map was not drawn to scale, but was roughly 

accurate. 

Two hundred and thirty-five mail-back surveys were returned. Filtering out those 

who did not fully complete the survey or mailed back-unanswered surveys, there were a 

total of two hundred and sixteen surveys used in this analysis. The return rate on the 

sample was approximately 53%. For further information about the sampling procedures 

and the reliability and validity of the assessment techniques used in the primary survey 

see Gimblett, 1997a. 
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3.3.2 The Resource data 

Spatial data depicting the characteristics and distribution of resource components 

of the landscape are readily available for the area of the study. The Forest Service has an 

extensive collection of resource data in the form of maps and digital data. The spatial 

data collected trom the Sierra Vista District office included layers for the available 

information on the location of recreational facilities (e.g. campsites), transportation 

networks (including roads and trails), water, vegetation distribution, and ROS map. Each 

of the map components was represented by a GIS coverage, which contained the 

geographic feature as a geospatial entity, and attributes associated with the feature. In 

addition, 7.5 -minute topographic maps at scale of 1:24,000 were obtained from the 

University of Arizona library. As with most collected data, spatial data may have 

measurement errors and limited accuracy. Information on the accuracy of the Forest 

Service spatial data was not available; therefore, results must be interpreted in light of 

this uncertainty. 

3.4 Geographic Database Construction 

The design of the geographic portion of a GIS is driven primarily by the nature of 

the information that is entered or "attached" to it. Two aspects of data relating to a feature 

were considered: the positional data (geometry) which defme where the feature is 

located, and the associated attributes (thematic) which record non spatial information 

pertaining to the feature. There are two choices of a data model for representing 

geographical features in a database (Aronoff, 1989). Briefly, geographical data can be 
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represented using either the vector or the raster data models. In the former, 

geographical features are represented as points, lines or areas; in the latter they are 

represented as cells in an array. 

For the purpose of this analysis, a good deal of the required data is descriptive of 

particular sites along the forest, namely developed recreational facilities, roads, trails, and 

scenic overlooks. These places and their attributes are well represented by point and line 

features with the geographic model. Trails and roads represent linear features. Facilities, 

attraction features, and day-use recreation sites or overnight campsites represent point 

features. Much of the East Huachuca visitor survey however, describes not places but 

people—their perceptions, attitudes and characteristics. Importantly the survey also 

recorded where these visitors went. Thus, by subdividing the population based upon 

places visited, we may assign some measure of the visitor attributes to points or lines 

representing those places. Therefore, the spatial data are modeled using a topological 

vector data approach. Here the terrain features are identified and described by their 

geometric and thematic characteristics and stored in different files. Geometric and 

thematic data are linked through a feature identifier. Feature sets were defined via their 

geometric aspects by three feature types (point, line and area features) and via their 

thematic aspects by different feature classes. 

To create a database for the spatial data, geometric transformation was carried out 

to define the position of the data in a homogenous ground coordinate system. The data 

gathered were in different coordinate systems, in geographic (degrees, minutes and 

seconds) and in the Universal Transverse Macerator (UTM). Geometric transformation 
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was used to assign ground coordinated to data layer within the GIS or to adjust 

one data layer so it could be correctly overlaid on another coverage of the same area. The 

procedure used to accomplish this correction is termed Geo-referencing (i.e. the different 

data layers are registered to one data layer that is used as the base map). For this analysis, 

the base map was created by projecting the maps from geographic units to meters using 

the UTM system. The step used to project the maps is given in appendix B. 

Actual digitization of the geographic features needed for this analysis was 

accomplished using Arc/Info software (ARCEDIT module) and e.xisting topographic 

maps as source materials. The locations of most of the recreational sites were apparent in 

the 1:24,000 scale topographic maps. The recreational sites were digitized, edited and 

coded. Each layer of the graphical database was BUILT to create the topology. The 

coverage created had an area, perimeter, internal code, and coverage id, as common 

attributes for the point attribute table (PAT). The line coverage has the common attributes 

of fnode (from node), tnode (to node), right polygon, left polygon, length, internal code, 

and coverage id. The additional actions carried out at this stage included adding 

annotation to objects like trails, recreational sites named etc. Each road, trail or 

recreational point was assigned a unique numerical identifier name SITE_CODE. Having 

digitized the geographic features, the final task of GIS construction was to synthesize the 

geographic descriptive database. Considering that a large number of attribute variables 

might be related to each point or line in the recreation site layer, a primary requirement 

was a good database management system (DBMS). 
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There are three data models that are used to organize databases: The 

hierarchical, the network and the relational data models. These data models have been 

adopted for use in a GIS environment. The choice of an appropriate data model is an 

important part of the design for a database, because it influences the types of 

relationships that can be efficiently stored or retrieved from databases. The data model 

most wildly accepted for handling non-spatial attribute data, especially in association 

with spatial data (GIS) is the relational data model (Aronoff, 1989). Hence the relational 

data model was selected and adopted for the flexible requirements of the GIS analysis 

environment in this study. Of the software packages available, ARC/lnfo and ArcView 

were clearly the superior choice. In addition to a flexible DBMS, they include a menu-

driven interface with on screen help messages and macro programming to reduce 

complex command sequences. Therefore, the geospatial data was displayed and 

manipulated with Environmental System Research Institute's ARC/INFO and ArcView 

software. Arc/Info was used in the initial analysis of the data. Selected variables were 

transferred to ArcView and the results were illustrated by ArcView map output. 

Traditional recreation survey data rarely include the spatial aspect of recreational 

activities and experiences. As the aim of this analysis was to add spatial components to 

the social data, it is essential to identify visitors' experiences and activities on units of 

land. For the purpose of this study units are designated recreational sites, defined 

according to the areas visited by the respondents as marked on the survey map. To 

digitally encode the data from the East Huachuca survey map every location each person 

visited and marked on the survey map was digitally encoded into an Access database 
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(Microsoft 1997) using the unique identifier that was assigned to each site and 

referenced to the individual reporting the location. Because the survey map was not 

drawn to scale, and there were not sufficient landmarks to indicate the exact location they 

visited, it was assumed that the respondent visited the whole trail, road or campground if 

he or she marked any segment of that particular trail or road. Because a person might 

have visited more than one site, a one to many relational data structure was used. In a one 

to many relationship, a record in Table A can have many matching records in Table B. A 

one to many relational attribute table with two fields was constructed. The first field in 

the table is the survey unique identifier and the second field is the feature identifier. The 

data from the Huachuca map survey were then entered where the survey identifier 

repeated according to the numbers of sites the respondents indicated in the map. Again 

this approach was chosen because the survey map was not drawn to scale and the location 

visitors marked was not exact. The attribute data was then joined to the spatial data 

through the feature identifier using ArcView 3.1 (ESRI 1997). The LINK command was 

used to link the survey data (thematic) to the spatial data. Link establishes a one-to-many 

relationship between the destination table (the active table) and the source table (the table 

that linked to the active table). One record in the destination table is related to one or 

more records in the source table. The source table contains descriptive attributes of 

features that need to be linked to the features in a theme's table so that one can select 

features from this theme on a view and see which records have been selected in the 

source table. Link is used in ArcView to link data in a source table to the attribute table 

of a theme so that the theme's feature can be symbolically labeled and queried based on 
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the data in the source tables. For display and analysis data were tabulated 

through the use of section table summaries in ArcView. 

3.5 Data Analysis 

The non-spatial data analysis entailed a frequency analysis of the selected parts of 

the East Huachuca survey data to compute descriptive statistics. In addition, Pearson's r 

correlation was calculated on variable pairs to indicate the direction and to test the 

strength of hypothesized relationships between variables. Pearson's r is expressed in a 

value between '-1' and '+1' and is based on the slope of the least-squares regression line 

formed between the variables. A value of'0' indicated that no association exists between 

the test variables. Values of'-T or '+1' indicated a linear relationship exists between the 

variables. Pearson r-values approaching '-1' or '+1' are considered strong, while those 

approaching '0' are considered weak. The impact items on the East Huachuca survey 

were combined to create a multi-items scale and a reliability analysis was performed to 

estimate reliability. The overall perception of experiences and benefits were calculated 

and tested for their correlation with amount of use and impact perception. 

Quantitative visitor survey data from East Huachuca respondents were originally 

entered into an Access database and then imported into the Statistical Package for Social 

Sciences (SPSS version 9.0). Thirty new variables representing the number of sites 

defined fi-om the map were added to the survey data and given the value of one if the 

visitor visited that site or zero if the visitors didn't visit that particular site. In ArcView 
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the attribute data (including visitors per site, detractors per site and so on) were 

related with the geometric data, and then viewed in the unique visualization form . 

For map figure representation, a scheme using lines and point thickness was used 

to indicate the size of the variable under consideration. All figures were created using an 

equal interval classification; this method of classification takes the range of classes and 

creates equal size sub-ranges. 

3.6 Measures 

Measures for a number of selected questionnaire variables from East Huachuca 

survey that were used in this analysis and their operational definitions are given in the 

following subsections. Composite indices were created to address the specific research 

questions in the present study. 

3.6.1 Social and managerial impacts 

Social impact parameters are defined as "elements of the recreation system 

affected by the amount or type of use "(Shelby & Heberlein, 1986 p.13). Social impact 

parameters describe what happens to visitors as a result of visitor use patterns and use 

level. As a result of social impact parameters perceived crowding, conflict or 

displacement might occur. East Huachuca survey respondents were asked to answer yes 

if they had perceived any of the 18 detractors' parameters and no if they had not 

perceived them. The multivariate technique Factor Analysis was applied to group these 

detractors into factors which contained a few variables with high similarity in 



characteristics. The use of factor analysis was to reduce the number of variables 

into a fewer number of factors. Each factor is a linear combination of the original 

variables; a coefficient indicates how important each variable is to that factor. Based on 

these coefficients, a new name was assigned to each factor to generally describe that 

factor. Six factors were extracted, however the first two factors explained most of the 

variance (Table 3.1). Factor 1 had higher coefficients with parameters that represented 

visitors' perceptions of impact resulting from the evidence of others, so it was named a 

social impact factor. Factor 2 had higher coefficients with variables that represented 

visitor' perception of managerial conditions, and therefore, was named a managerial 

impact factor. Internal reliability, the level of agreement between and among the scaled 

items, of multiple item indices can be measured statistically using Cronbach's a (alpha). 

The closer the value of this statistic to one, the more reliable the scale. The internal 

reliability of the social impact scale was 0.78, and of managerial impact was 0.79. These 

reliability coefficients are fairly high indicating a consistent and reliable scale. 



75 

Table 3.1. Detractors Factor Analysis 

Detractor Social Managerial 
Impact Impact 

(Loading Factor) (Loading Factor) 
Too many campfire rings - -

Too few campfire rings - -

Litter and trash .59 -

Too few maps of the area - .73 
Evidence of vandalism or graffiti .61 -

Too many rules and regulations - -

Lack of available information about the area - .84 
Too few visitor information brochures - .77 
Trails not adequately signed - .53 
Not enough parking areas - -

Too few information signs - .66 
Soil erosion - -

Areas not clean .76 -

Areas looking run down .68 -

Noisy people .65 -

Encounters with rude people .66 -

Forest Rangers not available - -

Suspicious persons or vandals .66 -

Too many visitors .59 -

3.6.2 Overall Perception of Experiences 

East Huachuca survey respondents were asked to indicate along a 5-point scale 

ranging from 1 " low" to 5 " high" the desirability of 16 onsite possible experiences they 

might have while participating in their activities in the forest. They were also asked to 

indicate in the same scale the degree to which they were able to attain each of the same 16 

possible onsite experiences. Example of experiences measured include 'leam more about 

nature' and 'experience a sense of challenge'. For fiill list of the experiences see 

Appendix B (copy of the survey). The first step in creation of this measure was to 

ascertain that only experiences that were important to each respondent were selected to 

create this measure. The reasoning was that being able to attain an unimportant 
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experience was conceptually less meaningful than being able to attain a desired 

experience. Thus, for each person only experiences rated as "moderately' (3) to "highly" 

(5) desired was selected. The ability to attain each experience was then divided by its 

corresponding desirability; this gives a ratio of attainability to the level of desirability. 

For each respondent, the average of all items was then taken to create a total perception 

scale representing their average ability to attain those experiences important to them. 

Values greater than one represent that respondents are able to attain an experience of a 

level higher than they desired. A value of one indicates that the respondent attained an 

experience at a level equal to what they desired. Values less than one indicates 

respondents attained less than the desired experience. 

3.6.3 Overall Perception of Benefit 

East Huachuca survey respondents were asked to rate along a 5-point scale 

ranging from 1 " low" to 5 " high" their desirability for each of the 15 benefits they might 

acquire from their experiences. Respondents were also asked to indicate in the same scale 

the degree to which they were able to attain each of the same 15 possible benefits. 

Examples of benefits measured include 'feel more independent' and 'feel closer to my 

family'. See Appendix B (copy of the survey) for full list of the benefits. To define the 

total perception of benefit first each benefit reported as "moderately' (3 ) to "highly" 

desired was selected. The ability to attain each benefit was then divided by its 

corresponding desirability to give a ratio of level benefit attains to the desires benefit. 

The total benefit perception was then calculated by taking the average of all ratio items. 
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The total benefit perception has values ranging from greater than one to less 

than one. Again, values greater than one represents ability to attain benefits at level 

higher than desired. Values of one correspond to the ability to attain benefits at a level 

equal to desirability. Values less than one indicates respondents attained less than desired, 

which can be seen as a dissatisfactory benefit. 

3.7 Limitations 

The most important limitation for the spatial component was the resolution and 

accuracy of the spatial database. The East Huachuca survey map was not drawn to scale 

thereby limiting the precision of the mapped location of user reports. The map section 

was also limited by the respondents' cognitive ability to read, interpret and understand 

maps. In addition, matching the survey map with the existing digital coverages and 

topographic maps was difficult due to the modifications of some trails and roads that 

occurred after the data were collected. These changes might affect the accuracy of the 

spatial data because some connecting paths were added. 

While respondents indicated which sites they had visited, questions on specific 

activities and problems were general in nature (per trip). That is, people reported on their 

experience as a whole, not on their experience at each particular site. Therefore, it was 

often not possible to precisely match activities and problems/experiences with specific 

sites. For example, if a respondent visited four sites and reported encountering mountain 

bikers during her visit, it is unclear at which site the encounter occurred. For the spatial 

analysis, the reported encounter was assigned to every site the respondent visited, even 
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though the encounter most likely occurred at only one of those sites they 

visited. This ambiguity might have been avoided by asking respondents to indicate 

specifically where the actual impacts, activities or experiences occurred. 

The number of visitors per site is the measure of recreation use in this analysis. 

While this is a meaningful and useful measure it does not relate the recreational use to the 

size of the areas. Because the sites vary in size a better method of assessing the intensity 

of use might be to relate the recreational use to an area as in a users per unit area or per 

linear extent of trail or road. This would have been accomplished by dividing the net 

acreage of each site by the number of recreation visitors, resulting in an area per visitor 

measure referred to as intensity-of -use index. Despite taking these precautions of 

interpretation into consideration, visitor per site is a valid and appropriate method for 

identifying the relative degree of use for different sites. 

Finally, not all of the respondents marked the locations they visited or locations 

where they had positive or negative experiences. 
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Chapter 4 

Result and Discussion 

The results presented in this chapter are organized to reflect the study objectives 

identified in chapter one and to answer the research questions and test the hypothesis 

presented in chapter three. This chapter is divided into three major sections. Section one 

describes recreation visitors demographically and their visitation patterns to the site. It 

also defines the experiences and the benefits users sought and attained from their visit. 

Section two presents an exploratory spatial analysis that employs CIS to assess the spatial 

distribution of uses and activities and their resulting impact as reported by survey 

respondents and resource data. The final section includes examination of the study 

hypotheses and is organized by the series of research questions. The final section also 

discusses some issues related to site choices and the effects of social and managerial 

impacts on overall experiences and benefits as presented in Chapter 2. 

4. I Descriptive Analysis 

A number of questionnaire items fi^om East Huachuca survey were used to define 

the sampled visitors' characteristics. The following sub- sections present descriptive 

summaries of the respondents demographic and experience profiles. It also describes the 

experiences and the benefits sampled users seek fi-om their visit. This information is 

provided to better understand East Huachuca sui-vey respondents used in this study 

because such information is fiindamental to an eventual imderstanding of recreation 
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management issues such as why and where people participate in outdoor 

recreation and is also important in predicting future recreation use patterns in the study 

area. 

4.1.1 Demographic Profile of Respondents 

The majority of sampled East Huachuca Mountain visitors reported that their 

place of residence was in Sierra Vista (50%). The next most common reported residence 

was from a state other than Arizona (20%)(Table 4.1). This suggests that the unique 

character of the Huachuca Mountains attracts visitors from all over the country. The 

respondents were overall well educated; the typical level of education reported was more 

than high school (91%). 41% of the sampled visitors indicated they were private sector 

employed and about 18% classified themselves as not employed. The majority of the 

visitors were Caucasian (92 %), a result which indicates minority groups are under 

represented which tends to be characteristic of other forest recreation studies as well 

(Manning, 1999). 

4.1. 2 Recreation Experience Profile of Respondent 

The majority of East Huachuca sampled visitors (35%) reported that they visit the 

area one to two times a month (Table 4.2). About 47% of the recreators have been 

visiting the area for more than 5 years. This closely follows the visitors who are long time 

residents of Sierra Vista and recreate once or twice a month in the area. Respondents' 

average group size was 1-2 people (58%). This suggests that recreators are seeidng 



solitude experience. Duration of the visit was most often more than a day (47%) 

and most of the activity took place in the morning (80%). Most of the visits occurred 

during weekend days (59%). 

Table 4.1. Demographic Profile of East Huachuca Sampled Visitors 

Categories Percentage (%) 
Home Residence Sierra Vista area 49.5 

II C
l 

Tucson 17.2 
Phoenix 6.1 
Another part of Arizona 5.1 
Another State 19.6 
Another country 1.9 

Level of Education Eighth grade or less 0.00 
n_=216 Some high school 0.50 

High school graduate 7.9 
Some college 20.4 
College graduate 28.7 
Some graduate school 11.6 
Graduate degree earned 31.0 

Employment Status Military 13.6 
n  =  2 l 6  Public service 27.6 

Private business 40.7 
Not currently employed 18.2 

Race or Ethnic Group African American 2.0 
rL= 199 Native American l.O 

Asian 0.0 
Pacific Islander 0.0 
Caucasian 92.0 
Hispanic 3.5 
Other 1.5 
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Table 4.2. Recreation Experience Profile of Huachuca Mountain Sampled 
Visitors 

Categories Percentage (%) 
Number of Trip At least once a week 16.8 
r^ = 214 1-2 times a month 35.0 

Twice a year 20.8 
Once a year 8.9 
Less than once a year 18.2 

Recreation Experience Less than 1 20.9 
n_ = 215 1-2 years 16.7 

3-5 year 15.3 
More than 5 years 47.0 

Duration of Visit Less than 1 hour 0.5 
n_ = 207 1-4 hours 16.7 

1 day 15.3 
More than I day 47.0 

Group Size 1-2 58.0 
ti_ = 207 2-4 22.2 

4-6 7.2 
6-10 7.7 
More than 10 4.8 

Time of Activity 6 am-noon 80.1 
Noon-6pm 63.0 
6pm-midnight 19.4 
After midnight 7.9 

Trip time Sunday 58.3 
Monday 31.0 
Tuesday 25.5 
Wednesday 22.7 
Thursday 24.5 
Friday 35.2 
Saturday 58.8 
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4.1. 3 Recreationists Activities 

East Huachuca sampled visitors reported hiking day use as the most frequent 

activity (71%), followed by sight seeing (63%), walking (63%), and watching wildlife 

(62%). Target shooting, jogging, and hunting are ranked among the lowest frequent 

activities (Table 4.3). When they were asked which activities contributed the most to 

their total satisfaction level, hiking was identified as the most satisfying activity (33 %) 

followed by birding (19%)(Table 4.4). Picnicking, horseback riding, driving for pleasure, 

pleasure writing/reading and looking at wildlife were least often indicated as the most 

satisfying activities (0.5 %) 

Table 4.3. East Huachuca Participant' Activities 
Activities Percentage (%) 

Hiking (day use) 70.8 
Sight-seeing 63.4 
Walking 63.4 
Watching wildlife 61.6 
Looking at wildflowers 46.8 
Birding 46.3 
Wilderness Exploration 43.5 
Nature Study 38.0 
Photography 37.5 
Visiting Historical /Archeological Sites 27.3 
Picnicking 25.9 
Camping near vehicle 24.5 
Driving for pleasure 19.0 
Pleasure writing/reading 14.8 
Mountain biking 14.4 
Backpack camping 11.6 
Rock collecting/prospecting 10.6 
Partying 3.2 
Horseback riding 3.2 
Hang gliding 3.2 
Jogging 2.8 
Hunting 2.8 
Target Shooting 2.8 
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Table 4.4. Most Satisfying Activities 
Activities Percentages (%) 

Hiking 32.5 
Birding 19.4 
Watching wildlife 8.3 
Camping near vehicle 4.9 
Sight seeing 4.4 
Wilderness exploration 4.4 
Mountain biking 3.9 
Walking 3.4 
Backpack camping 3.4 
Target Shootings 3.4 
Nature Study 2.9 
Hand gliding 1.9 
Hunting 1.5 
Visiting historical/archeological sites 1.5 
Jogging 1.0 
Picnicking 0.5 
Horseback riding 0.5 
Driving for pleasure 0.5 
Pleasure Writing/reading 0.5 
Looking at wildlife 0.5 

4.1.4 Desired and Attained Experiences 

Means and standard deviations for each desired experience and the ability to 

obtain them are shown in table 4.5. The most desired experiences in the forest were found 

to be the enjoyment of the natural scenery, being in wilderness, and getting away from 

the usual demands of life. Interestingly, the mean attainability of these items was slightly 

lower than the mean desirability. Although this difference is not large, it may indicate 

that the forest was not able to provide them with the ability to obtain those experiences to 

the level they desired. While doing something creative and meeting others are not highly 

desirable, those who were sampled could obtain those experiences from the forest if so 

desired. Recreators also have a great desire to experience solitude, to explore and 
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experience something new and learn more about nature but the resuhs illustrate 

that it was not easy to obtain them either 

Table 4.5. Desired and Attained Experiences 

Experience Desirability Attainability 

VI P 
Enjoy the natural scenery 4.44 1.37 4.19 1.59 
Be in a wilderness area 4.15 1.53 3.84 1.65 
Get away from the usual demands of life 4.04 1.62 4.02 1.62 
To explore and experience something new 3.92 1.68 3.72 1.73 
Experience solitude 3.92 1.61 3.55 1.72 
Learn more about nature 3.60 1.64 3.52 1.65 
To have an inexpensive recreation 3.55 1.79 3.68 1.85 
experience 
Experience positive modes or emotions 3.51 1.85 3.51 1.85 
Spend time with my family and/or friends 3.25 1.86 3.25 2.00 
Experience a sense of challenge 3.22 1.76 3.19 1.90 
Experience a cooler temperature 3.00 1.65 3.28 1.73 
Be with people who share similar values 2.92 1.78 2.99 1.90 
Think about my life and who I am 2.68 1.81 2.94 1.97 
To learn about local culture /history 2.36 1.61 2.2S 1.70 
To do something creative 2.19 1.67 2.38 1.85 
Meeting others 1.63 1.35 2.19 1.80 

iVIanagement Implications 

Driver and Tocher (1970) defined recreation experience as the desired 

psychological result that motivates a person to participate in recreational engagement. 

This behavioral approach to recreation postulates that recreation outcomes are produced 

and realized by individuals. Thus this result can be used to create guidelines to manage 

the Huachuca recreation area by giving clear pictures of what kind of experiences visitors 

are seeking and what they obtained during their recreational activities within a particular 

forest setting. Since meeting recreation demand requires forest settings that are consistent 

with desired experiences, managers could manipulate the physical, social and managerial 
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setting characteristics to provide visitors the opportunity to achieve their 

desired experiences (Brown et al., 1984). Forest settings that are inconsistent with desired 

experiences may arise from management activities that place competing recreational uses 

in conflict or that introduce incompatible non recreational uses (Richards & Daniel 

1990). 

4.1.5 Desired and Attained Benefits 

Mean scores for responses to the desirability of 16 types of benefits and ability to 

attain those benefits are given in table 4.6. An examination of the table reveals that the 

visitors attainability scores for the majority of benefits are greater than their desirability. 

The attainability mean scores for^fz/>/ sense of peace ami serenity, increase my 

understanding and awareness of the natural environmeni and feel challenge are slightly 

less than their corresponding desirability. 

Management Implications 

This finding has important management planning implications. One implication is 

that future management planning might result in fewer changes to the current settings and 

visitor management activities than would otherwise be considered. Significant alterations 

in the current settings might impact the visitors' ability to attain the benefits they find 

most desirable. If the visitor's ability to attain their most desired benefit is diminished, 

current visitors might begin to choose other recreational sites in the future. However, 

carefully planned modifications to facilities and other setting characteristics aimed at 

addressing diversity issues might broaden the visitor base without displacing the core 



visitor groups. Still, the relationships between the most important benefits and 

visitors' ability to attain them should be periodically examined at these locations to 

monitor changes in the nature of these relationships over time. Research should seek to 

identify similarities and differences between sites to aid in development of core 

management objectives that might be applicable to a variety of locations. 

Table 4.6 Desired and Attained Benefits 
Benefits Desirability Attainability 

p SD p ^ 
Feel healthier 3.64 1.88 3.69 1.88 
Gain Sense of peace and serenity 3.60 1.98 3.52 1.93 
Increase my understanding and awareness of 3.58 1.80 3.52 1.75 
the natural environment 
Reduce feelings of tension and stress 3.41 1.97 3.47 1.98 
Improve my overall sense of wellness j.jj 1.96 J.JJ 1.99 
Improve my outdoor skills and abilities 3.14 1.96 3.14 1.92 
Feel challenged 2.91 1.89 2.89 1.95 
Feel more self-confident 2.84 1.94 2.87 1.97 
Reduce feelings of depression or anxiety 2.80 2.00 2.91 2.05 
Feel more independent 2.80 1.96 2.79 2.01 
Feel closer to my friend(s) 2.51 1.92 2.63 1.99 
Bring my family together 2.47 1.97 2.49 2.05 
Improve production in my personal life 2.47 1.94 2.47 1.98 
Be more creative 2.34 1.80 2.31 1.87 
Improve production at work 1.92 1.70 1.99 1.81 
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4.1.6 Summary 

The results showed that activities in the Huachuca study area are diverse. Day 

visitations predominated and the size of groups was generally small. Lengths of stay were 

typically short and, as might be expected, respondents repeatedly visited the area during 

the past five years. Perhaps the most unique characteristic of the visits to the Huachuca is 

that large proportions are local residents, though there was a significant number of 

visitors from out of state. About 50% of visitors were from the immediate Sierra Vista 

area, barely half an hour's drive from the site. Hiking is the prime recreational activity 

and also was identified as the most satisfying activity. 

Recreational experiences and associated benefits are extremely important 

considerations in trying to manage forest use. Recreators visited the forest to enjoy [he 

natural scenery, to be in wilderness and to get away from the usual demands of life. 

However, the ratings of ability to attain these experiences were slightly lower than their 

respective desirability rating. Feel healthier, gain sense of peace and serenity and 

increase understanding of natural environment were the main desired benefits sought by 

recreators, and ratings indicted that they were able to attain these benefits fi-om their visit. 
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4. 2. Exploratory Analysis with GIS 

As mentioned in the introductory chapter, a principal goal of this study is to 

illustrate how GIS might be used to improve traditional means of data analysis in 

recreation research to better understand the spatial distribution of recreation activities and 

the resulting experiences. In this section GIS will be used to answer the following 

research questions presented in Chapter 3: 

1. How are recreators disUnbuted across the Huachuca forest recreation area? 

2. Where do the most and the least popular recreational activities occur in the 

Huachucas? 

3. Where are conflicts more likely to occur and why? 

4. Wliich sites have more reported detractors? 

5. How do people evaluate each site? 

4. 2.1 Users Distribution in the Forest 

For spatial analysis, the number of visitors to each site was calculated using the 

information collected from the map section of the Huachuca survey. Use statistics per site 

were tabulated in Appendix C. As mentioned earlier, an assumption was made in using 

the data because the map was not drawn to scale, and there were not sufficient landmarks 

to help the users indicate the exact location they had visited. It was assumed that the 

recreationists visited the whole trail, road, or site if any part of it was marked on the map. 

Figure 4.1 shows the distribution of users within the Huachuca Mountain recreation study 

site. Ramsey Canyon Preserve received the highest use (107 visitors, 50% of the 216 total 
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respondents) followed by Ramsey Vista Campground (71 visitors, 33% of total 

sampled respondents). Some instances of high to moderate use counts also occurred in 

Miller Canyon Trail (69 visitors, 32% of total sampled respondents) and Brown Canyon 

Trail (68 visitors, 68% of total sampled respondents). Broken Arrow Ranch and Richards 

Ranch received the least amount of use (only two reported visitors each). 

Reference to figure 4.1 reveals clear factors that fashioned users' distribution in 

the East Huachucas study area. Visitors were strongly tied to areas close to the highway 

and they were attracted to developed facilities. This result is validated by other studies 

addressing these factors. Research suggests that spatial use of outdoor recreation areas 

tends to be distributed in a highly uneven fashion (Manning and Powers, 1984; 

Roggenbuck and Lucas, 1987; Cole, 1996). This pattern of use can result in inefficiencies 

of resource use and will exacerbate problems of crowding and environmental impacts. 

The potential for crowding and conflicting uses is enhanced when a relatively large 

percentage of all visitors are concentrated in the same areas. In addition, environmental 

impacts of recreation use can be exacerbated by excessively concentrated patterns of use 

(Cole et al., 1997). 

Management Implications 

Information on the frequency of visitation and user density at various locations 

within the forest could provide the basis for initial decisions in reclassifying areas under 

the ROS. Overlaying the visitors distribution map over the ROS map showed that high 

use counts occurred on the areas classified by the Forest Service as "rural" (Figure 4.2). 

With this result, it is impossible to find whether use level and the ROS show a linear 
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relationship as suggested by literature. Only a simple relationship between use 

level and the ROS can be deduced from this result. The map showed that use levels are 

appropriately low in primitive recreation settings and high in rural recreation settings. 

However, to quantify spatial distribution patterns more closely, a concentration index 

should be developed relating amount of use to available area. 

High use areas such as Ramsey Vista Campground pinpoint the site that should 

receive careful attention in monitoring and maintenance efforts. Managers can utilize this 

information to develop strategies for managing the intensity, distribution, and timing of 

use. Better information would allow more informed decisions about the effects of 

concentrating or dispersing use, about the durability of different sites, and about the 

ability of disturbed sites to recover. 

Suggestions for future studies 

A large-scale map printed on large format paper is desirable for future studies to 

improve the accuracy of reported visitors' locations. This map should be scaled in 

proportion to landmarks and the appropriate geographic area under study. Large-scale 

maps have the potential to illustrate an area in greater detail and assist the cognitive 

ability of users (Wing, 1998). Also, providing users a topographic map and the survey 

map prior to their experience would also enhance the precision of the recorded activities 

locations. 
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4.2.2 GIS Analysis of Sites and Activities 

Maps were created to represent road, trail, peak, and camp use statistics for the 

most and least popular activities (Figures 4.3 to 4.8). Use statistics per site for all 

activities were also tabulated in Appendix D. The frequency represents numbers of 

visitors who reported that they both participated in an activity and visited those sites. Of 

importance to note is that visitors frequently visited more dian one site and /or engaged in 

more than one activity during their trip. One limitation is that respondents did not specify 

the particular site in which they engaged in a particular activity. 

Of those who reported participated in hiking (n_=153), fifty-eight recreationists 

(85% of sampled site users) visited Brown Canyon Trail, fifty-five (80% of sampled site 

users) visited Miller Canyon Trail and forty-one (85% of site samples users) visited 

Ramsey Canyon Trail. Pat Scott Trail and Clark Spring Trail were least reported by 

hikers as being among the sites they visited (nine and ten visitors respectively). Use 

patterns of walkers (n_= 137) are more dispersed. Moderate to high use can be observed 

in Ramsey Canyon Preserve (47 visitors, 44% of sampled site users), Ramsey Vista 

campground (30 visitors, 42% of sampled site users), and Miller Canyon Trail (31 

visitors, 45% of sampled site users). Seventy-seven (72% of sampled site users) of 

wildlife watchers (n =133) visited Ramsey Canyon Preserve, forty-six (65% of sampled 

site users) visited Ramsey Vista Campground and Miller Canyon Trail (67% of sampled 

site users). From those who mentioned wilderness exploration as one of their activities (n 

=94), fifty-seven (53% of sampled site users) visited Ramsey Canyon Preserve, thirty-

nine (55% of sampled site users) visited Ramsey Vista Campground and twenty-nine 
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(60%) visited Ramsey Canyon Trail. Hunting and horse riding totals were few 

in this sample for the entire observed survey period (n = 6 and 7 respectively) but they 

were concentrated in a few sites. Five out of six hunters and four out of seven horse riders 

reported visiting Brown Canyon Trail during their visit. Thus Brown Canyon trail seems 

to be a popular site for these activities. Although hunting and horse riding were 

infrequently reported activities, it is helpful not only for the managers but also for the 

visitors to know that Brown Canyon trail is a popular site for hunting and horse riding. It 

might assist other recreationists in avoiding heavily used roads and trails and enabling 

them to anticipate where encounters with hunters and horse riders are most likely to 

occur. PCnowing the popular sites for hunting could aid the managers in making decisions 

to place checkpoints and inform visitors about hunting activity. 

Visualization makes the relationships between activities and sites more explicit. 

The pattern of activity sites showed an overall high diversity of use occurring throughout 

the forest. The results imply that recreationists participating in given activities have 

favorite sites. It is not possible, however, to determine with certainty which specific 

activities are related to each site due to the nature of the data. Respondents were asked 

which activities they performed during their visit in general, without reporting specific 

sites. Considering asymmetrical characteristics of activities, which has been proved in 

conflict studies, determining the most preferred sites for each activity could help identify 

potential problematic areas requiring additional managerial strategies (Jacob & Schreyer 

1980) 
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Review of figure 4.3 to 4.8 indicates that recreationists often 

participated in several activities in the same site. Problems among recreationists may be a 

function of the extent to which visitors are participating in different incompatible 

activities at a given site. By using statistics in conjunction with the spatial modeling 

techniques of GIS these conflicts could be addressed and viable design and management 

alternatives could be offered. 

Management Implication 

Managers should monitor activities at specific sites and establish management 

strategies for sites where multiple activities occur. Because some recreational uses are 

viewed as incompatible, separating uses could alleviate potential conflicts. For example, 

mountain bikers and hikers are sometimes incompatible on certain trails (Chavez, 1996). 

These two activities can be spatially separated by designating sections of a forest as 

hiking only and another area or trail type as both hiking and biking compatible. Because 

multiple-use trails can be controversial, identification of designated areas or zones for 

various recreational activities can help reduce visitor conflicts and enhance recreationists' 

experiences (Knight & Landres, 1998). This technique can be used to improve visitor 

management by providing users with areas where the predictability of their recreational 

experience is more certain. Recreationists have certain expectations depending on where 

they are on public land. Establishing designated activity areas increases predictability for 

users and improves their level of satisfaction. This is one example of how the human 

dimensions in ecosystem management can be addressed with the use of statistics and GIS 

technologies. 
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Suggestion for Future Studies 

The major problem with the above analysis is that questions on activities were 

general in nature. That is, people reported on their activities as a whole, not on their 

activities at each particular site. To precisely match activities with the specific sites future 

studies should ask respondents to denote on a map the type of activities they perform in 

each area. 

4.2.3 Encounters 

Survey participants were asked about their attitude towards meeting other groups 

during their visit. They were also asked to indicate the number of other recreators they 

encountered. People engaged in outdoor recreation pursuits often experience conflict 

during encounters with members of other outdoor recreation user groups. Conflicts might 

lead to unsatisfactory recreational experiences. Table 4.7 identifies respondents that both 

had positive and negative encounters with other recreators and numbers of encounters 

they had during their experience. 

The result illustrates that 30% of respondents did not encounter any hikers. Of the 

70% who encountered hikers, 86% experienced a positive attitude towards those hikers. 

The mean number of hikers encountered was 5.9. Of those respondents who reported that 

they encountered mountain bikers almost 50% reported a negative attitude towards those 

bikers. The mean of number of mountain biker encountered was 1.3. Thirty-eight percent 

of respondents encountered visitors with dogs. Thirty-eight of them indicated that 
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encountering visitors with dogs was a negative experience. The mean number 

of visitors with dogs encountered was 1.1. 

Table 4.7 Number of Encounters and their Valuation 

Encounters with Positive (%) Negative (%) Numbers of encounters ("/o) 
recreators 0 1-5 5-10 10 

Hikers 86.1 5.1 30.0 38.0 20.0 12.0 

Campers 57.9 15.7 66.0 22.0 7.0 5.0 

Mountain Bikers 30.1 46.8 74.0 23.7 1.0 1.5 

Horseback riders 40.0 30.0 82.2 15.4 1.4 l.O 

Visitors with dogs 38.4 38.4 62.0 36.0 2.0 0.0 

4.2.3.1 CIS Analysis of Encounters 

For GIS analysis purposes, the numbers of respondents who encountered 

mountain bikers, hikers, campers, horse riders, and visitors with dogs was calculated for 

each site and tabulated in Appendix E. Again, those numbers might represent users who 

experienced encounters with different groups in some other part of the forest visited 

during the course of their trip. The percentage of the total number of survey respondents 

who reported both specific encounters and visits to a specific site at some point during 

their stay was calculated and mapped for each site that received ten or more visitors 

(Figures 4.9 to 4.13). 

Forty-four visitors reported encountering mountain bikers during their visit 

(Appendix E). The highest percentage of respondents who encountered mountain bikers 

reported visiting Clark Spring (12 visitors, 52% of sampled site visitors), followed by 

Brown Canyon Trail (27 visitors, 40% of sampled site visitors). None of the six 
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respondents who reported visiting Granite Peak encountered a mountain biker 

(Figure 4.9). 

Hiking was the main activity of the visitors. Not surprisingly, 144 respondents 

(60% of sampled site visitors) reported that they encountered hikers at some point during 

their visit (Appendix E). Visitors to the Car Peak Trail reported the highest incidence of 

hiker encounters (10 visitors, 91% of sampled site visitors) followed by Comfort Spring 

Trail (18 visitors, 86% of site visitors) and Old Sawmill Spring (25 visitors, 81% of 

sampled site visitors) (Figure 4.10). 

Thirty-four visitors reported that they encountered horse riders. The number of 

people in this category was low enough that row counts may give better information 

(Appendix E). Not surprisingly, the highest number of people who reported encountering 

horse riders (19 visitors) was in Brown Canyon Trail, the site visited by most horse 

riders. Higher incidences of horse riders encountered were also reported by people who 

visited Ramsey Canyon Preserve and Scheelite Ridge Trail (17 and 14 visitors 

respectively). 

Sixty-eight respondents reported that they encountered campers. The highest 

percentage of campers encountered was in Old Saw Spring (15 visitors, 48% of sampled 

site visitors), followed by Ramsey Vista Campground (33 visitors, 64% of sampled site 

visitors). As expected a large number of respondents who reported that they encountered 

campers visited Ramsey Canyon Preserve (34 visitors, 32 % of sampled site visitors), the 

most developed campground in the area. 
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As shown in figure 4.13 the highest percentages of respondents who 

reported encountering visitors with dogs visited Clark Spring Trail (12 visitors, 52% of 

sampled site visitors), followed by Clark Spring Peak (6 visitors, 46% of sampled site 

visitors) and Old Sawmill Spring (14 visitors, 45% of sampled site visitors). Since half of 

the respondents who encountered visitors with dogs reported negative attitudes towards 

visitors with dogs, the forest service might target those areas to monitor potential 

conflicts. 

Spatial analysis seems to be an excellent method for assessing recreator 

encounters and ultimately conflicts. While conventional statistical results of the sur\'ey in 

the previous section provides an indication of the average number of encounters (viewed 

as negative or positive detractors), CIS analysis could identify the particular locations of 

encounters if respondents were asked to denote on the map where e.xactly they 

experienced conflicts. 

Management Implications 

Expectations for likelihood of encountering other activity groups would be 

influenced by managerial operations. Spatial information on where conflicts are most 

likely to occur could emphasize worse case scenarios for chances of meeting mountain 

bikers and visitors with dogs. In effect, this information would be delimiting to the 

potential range of other activity encounters; some recreationists' would adjust their goals 

to coincide with the opportunities available. 
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4. 2. 4. Detractors from Visitors Recreational Experience 

Previous research has shown that resource managers often have different ideas 

than users about acceptable levels of impact (Hendee & Harris 1970, Shelby & Shindler, 

1990). It is possible they have different ideas about which impacts matter more as well. 

This study attempted to examine the relationship between impact parameters and 

detraction from recreational experiences. The percentage of the sample that reported each 

item that detracted from their experiences was calculated (Table 4.8). This provides an 

intuitively useful number that represents the level of antipathy toward that impact. In 

general, few respondents endorsed most of the detractors. Overall, this suggests visitors 

encountered relatively few problems during their stay. However, the result revealed that 

there are a number of detractors that have the potential to reduce users' satisfaction. 

Management attention to those detractors is clearly warranted. Problematic detractors 

included litter and trash (36%), too few maps of the area (31 %), lack of available 

information (30.6%), soil erosion (27.6) and trails not adequately signed (26.9%). 

Litter and trash appear to be important and Huachuca mountain users seem to agree that a 

relatively litter-free environment is important for providing quality recreation, a result 

supported by research in other settings as well (Lee, 1975; Lucas, 1985). Though litter is 

a common problem in most recreational settings, it is perhaps the simplest problem to be 

corrected. It is the only problem that can conceivably be eliminated. Clearly, the cause of 

litter problems is improper disposal of items brought into the Huachuca area and/or 

inefficient collection of waste. In addition to visitor education the general policy of 

"pack-it-in, 'pack it out" if strictly followed, could eliminate littering. 
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In contrast, managerial impact presence, such as rules and regulations 

seemed to have relatively minimum or no effects; only 9.7 % of respondents mentioned 

these issues as impacting their experience. A number of researchers have discussed the 

potential effects of various management variables and one of the most fundamental 

recreation management models, the ROS, discusses management settings on equal 

footing with physical and social settings (Driver & Brown, 1978). These data do not 

directly address the utility of this notion, but they do suggest that management impacts 

did not particularly affect most Huachuca users. Physical signs of management presence, 

at least, are simply not as important an impact issue as litter in the sampled study area. 

Table 4.8 Detractors from Recreational Experiences 
Detractors from recreational experience Detracts % 

Litter and trash 36.1 
Too few maps of the area 30.6 
Lack of available information about the area 31.0 
Soil erosion 27.8 
Trail not adequately signed 26.9 
Too few visitor information brochures 24.0 
Noisy people 22.2 
Evidence of vandalism or graffiti 20.4 
Too few information signs 19.4 
Areas not clean 18.0 
Too many campfire rings 15.7 
Encounters with rude people 15.3 
Forest rangers not available 15.0 
Too many visitors 13.0 
Not enough parking area 12.5 
Areas looking run down 11.1 
Too many rules and regulations 9.7 
Suspicious persons or vandals 8.3 
Too few campfire rings 2.3 
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4.2. 4.1. GIS analysis of Detractors 

For GIS analysis, the numbers of visitors reporting detracting items was tabulated 

for each site and is represented in Appendix F. The frequency represents the raw count of 

site visitors who reported experiencing the particular detractors at some point during the 

course of their stay. The percentage of the total number of survey respondents who 

reported both a specific detractor and who visited a specific site at some point during 

their stay was also calculated. The percentage was calculated by dividing the numbers of 

visitors who reported a detractor and visited that site by the total number of visitor to that 

site. Again, due to the overall low number of detractors reported, the percentage appears 

to be the best method for GIS mapping. Figure 4.14 to 4.18 represents percentage of 

visitors who reported detractors per site for the most common detractors. The detractors 

were mapped only for sites that received ten or more visitors. These results must be taken 

with caution as many users who reported detractions traveled to more than one location 

during the course of their trip. 

Figure 4.14 represents the number of visitors who reported trash and litter per site. 

Not surprisingly, trash tends to occur in sites that have high visitor counts, such as 

Ramsey Visitors Campground and Ramsey Canyon Preserve (38 and 28 visitors 

reporting, respectively). The highest percentage of visitors who reported trash as a 

detractor from their experiences visited Scheelite Ridge Trail (58% of sampled site 

visitors, 14 visitors). This result might be helpful in locating clean-up stations where 

materials and receptacles for waste are distributed. 
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The largest percentage of respondents reporting too many visitors occurred 

among those who visited Carr Canyon Ranch (47% of sampled site visitors, 7 visitors) 

followed by Pat Scott Canyon (33% of sampled site visitors, 4 visitors). Only 12% of those 

who visited the highest visited site, Ramsey Canyon Preserve, reported too many visitors as 

a detractor from their experience (Figure 4.15). 

The heaviest percentages of respondents who reported soil erosion occurred 

among those who visited Ramsey Peak (69% of sampled site visitors, 9 visitors) followed 

by Wisconsin Canyon Trail and Carr Canyon Ranch (both 53% of sampled site 

visitors)(Figure 4.16). The lowest percentage of soil erosion mentioned as a detractor 

from visitor's experience occurred among those who visited Ash Canyon Road (21% of 

sampled site visitors, 5 visitors). 

Few respondents mentioned trails not adequately signed as detractors from their 

experience (Figure 4.17). This might be because most of the visitors prefer undeveloped 

areas. Scheelite Ridge Trail has the highest percentage of respondents indicating lack of 

adequate signs as a problem (38% of sampled site visitors, 9 visitors). 

Few visitors also mentioned an area not clean as a detractor from their 

experiences (Figure 4.18). The highest percentage of those who mentioned an area not 

clean as a detractor from their experience occurred among those who visited Scheelite 

Ridge Trail and Pat Scott Canyon (both 33% of sampled site visitors). Only one visitor 

among the thirteen respondents who visited Ramsey Peak reported an area not clean as 

detractors from his or her experience. 
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4.2.5 Sites Valuation 

Survey participants were asked to indicate on the survey map whether they had a 

positive or negative experience in each place they had visited. Responses are given in 

Table 4.9. One of the limitations of this analysis is that only a few respondents actually 

reported evaluations for all of the locations they had visited. A review of the data in the 

table indicates that in most sites visitors reported positive experiences (£ = 1). The most 

negative experience was reported in Car Canyon Road = 0.41). This most likely due to 

the litter and trash and soil erosion reported by 47 % and 39% respectively of the visitors 

to this site. The second most negative experience was reported in Ramsey Canyon Road 

= 0.67). Just over 10% of the visitors to Brown Canyon Trail. Ramsey Canyon 

Preserve, Carr Canyon Ranch, and Ash Canyon Road reported they had negative 

experiences. 

Respondents were also asked to indicate which of the eight setting characteristics 

contributed to their stopping in the area marked on the map. The results were tabulated as 

raw counts and percentages for each site. The percentage were derived by dividing the 

number of visitors who reported the particular setting characteristic as a reason to stop in 

the area by the total number of visitors to that site (Table 4.10). Again, these numbers 

might includes users who experienced the specific setting characteristic on one or more 

other sites during the course of their trip. 
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Table 4.9. Sites and their Valuation 

Site Name Number of Positive Negative E 
Valuators Responses Responses 

Broken Arrow Ranch 2 2 0 1.00 0.00 
Clark Spring 14 14 0 1.00 0.00 
Barchas Ranch 2 2 0 1.00 0.00 
Carr Peak 33 33 0 1.00 0.00 
Ramsey Peak 8 8 0 1.00 0.00 
Granite Peak 4 4 0 1.00 0.00 
Tub Spring 27 27 0 1.00 0.00 
Scheelite Ridge Trail 17 17 0 1.00 0.00 
Pat Scoot Canyon Trail 8 8 0 1.00 0.00 
Wisconsin Canyon Trail 12 12 0 1.00 0.00 
Crest Trail 22 22 0 1.00 0.00 

Hunter Canyon Road 4 4 0 1.00 0.00 
Ramsey Canyon Trail 30 30 0 1.00 0.00 
Car Peak Trail 6 6 0 1.00 0.00 
Comfort Spring Trail 11 11 0 1.00 0.00 
Clark Spring Trail 5 5 0 1.00 0.00 
Reef Mine 39 38 1 0.95 0.32 
Miller Peak 26 25 I 0.92 0.39 

Miller Canyon Trail 44 42 2 0.91 0.42 
Old Sawmill Spring 18 17 I 0.89 0.47 
Hunter Canyon Trail 17 16 I 0.88 0.49 

Ramsey Vista 47 44 3 0.87 0.49 
Campground 
Brown Canyon Trail 55 50 5 0.81 0.58 

Ramsey Canyon Preserve 76 68 8 0.79 0.62 
Carr Canyon Ranch 9 8 1 0.78 0.67 
Ash Canyon Road 18 16 2 0.78 0.65 
Miller Canyon Road 16 14 2 0.75 0.68 
Ramsey Canyon Road 12 10 2 0.67 0.78 

Carr Canyon Road 27 19 8 0.41 0.93 

Richards Ranch 2 1 1 0.00 1.41 

Not surprisingly, the 78 visitors who reported that they had stopped in the area 

due to facilities visited the most highly developed areas, Ramsey Canyon Preserve and 

Ramsey Vista Campground (34 and 32 visitors, respectively). The highest percentage of 

visitors who reported they stopped in the area for scenic vista (n = 125) visited Carr Peak 
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(75% of sampled site visitors), Ramsey Vista Campground (69% of sampled 

site visitors) and Crest Trail (68% of sampled site visitors). Of those who reported that 

they stopped in the area marked because it is a pretty place (n = 156) 96% visited Ash 

Canyon Road, 93% visited Carr Canyon Ranch and 92 % visited Ramsey Peak. From 

those who reported that they stopped in the area because of water/creek (n = 98), 83% 

stopped in Granite Peak and 69% stopped in Ramsey Peak. 

Very few respondents reported that they stopped in the area because there was 

other people {\\ respondents). Eight of these respondents visited Ramsey Peak. On the 

other hand the majority of the respondents indicated that they stopped in the area because 

there were no other people (107 respondents). Seventy-five percent of those stopped in 

Ash Canyon Road reported that they stopped in the area because there nm- no other 

people. A high incidence of respondents who reported they stopped in the area because 

there were no other people also occurred among those who visited Car Peak Trail and 

Hunter Canyon Trail. Few respondents reported that they stopped in the area marked on 

the map because there was an area to pull off or it was recommended by others (43 and 

55 respondents respectively). 
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Table 4.10 Setting Characteristics Attributed to Respondents Stopping in 
the Site 

Site Name Facilities Scenic Vista Other Recommendatio 
people n from some one 

(n=78) (n= =125) (n=ll) ( n= =55) 

frq. % frq. % frq % frq. % 
Miller Peak 14 37 25 66 0 0 10 26 
Broken Arrow RID 1 50 2 100 0 0 1 50 
Clark Spring 6 26 10 43 2 9 5 22 
Carr Canyon Ranch 5 33 7 47 0 0 4 27 
Richards Ranch 1 50 2 100 0 0 0 0 
Barchas Ranch 0 0 0 0 0 0 0 0 
Ramsey Canyon Preserve 34 32 62 58 7 7 32 30 
Old Sawmill Spring 14 45 18 58 2 6 5 16 
Reef Mine 30 51 38 64 2 3 12 20 
Carr Peak 18 35 38 75 1 2 10 20 
Ramsey Peak 3 23 6 46 1 8 5 38 
Granite Peak 1 17 4 67 0 0 3 50 
Tub Spring 16 36 25 57 2 5 8 18 
Ramsey vista campground 32 45 49 69 5 7 19 27 
Brown Canyon Trail 13 19 35 51 1 1 15 22 
Scheelite Ridge Trail 4 17 13 54 0 0 6 25 
Pat Scott Canyon 3 25 8 67 0 0 3 25 
Wisconsin Canyon Trail 7 47 8 53 0 0 6 27 
Crest Trail 11 39 19 68 0 0 4 21 
Hunter Canyon Trail 9 36 14 56 1 4 4 16 
Miller Canyon Trail 20 29 42 61 3 4 17 25 
Ash Canyon Road 8 33 16 67 0 4 4 17 
Hunter Canyon Road 1 14 3 43 2 0 0 0 
Miller Canyon Road 12 36 17 52 3 6 9 27 
Carr Canyon Road 16 31 31 61 4 6 15 29 
Ramsey Canyon Trail 17 35 30 63 4 8 15 31 
Ramsey Canyon Road 10 37 17 63 0 0 7 26 
Car Peak Trail 6 55 4 36 1 9 4 36 
Comfort spring Trail 7 33 11 52 1 5 8 38 
Clark Spring Trail 2 15 7 54 1 8 4 31 
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Table 4.10: Setting Characteristics Attributed to Respondents Stopping in 
the Site (Continued) 

Site Name No people Water/creek place to pull A pretty 
in the area off place 

(n= =107) (n = 98) (n=43) (n= a56) 
frq. % frq. % frq. % frq. % 

Miller Peak 23 61 15 39 3 8 29 76 
Broken Arrow RD 1 50 1 50 1 50 2 100 
Clark Spring 17 74 12 52 1 4 19 83 
Carr Canyon Ranch 12 80 9 60 3 20 14 93 
Richards Ranch 1 50 2 100 1 50 2 100 
Barchas Ranch 4 100 2 50 0 0 3 75 
Ramsey Canyon Preserve 53 50 59 55 24 22 87 81 
Old Sawmill Spring 17 55 12 39 6 19 24 77 
Reef Mine 37 63 26 44 12 20 49 83 
Carr Peak 36 71 22 43 6 12 43 84 
Ramsey Peak 8 62 9 69 1 8 12 92 
Granite Peak 5 83 5 83 0 0 6 100 
Tub Spring 27 61 16 36 2 5 36 82 
Ramsey vista campground 41 58 37 52 17 24 58 82 
Brown Canyon Trail 41 60 34 50 12 18 52 76 
Scheelite Ridge Trail 16 67 12 50 1 4 19 79 
Pat Scott Canyon 8 67 8 67 0 0 10 83 
Wisconsin Canyon Trail 10 67 7 47 2 13 12 80 
Crest Trail 20 71 1 57 1 4 24 86 
Hunter Canyon Trail 18 72 14 56 3 12 20 80 
Miller Canyon Trail 41 59 35 51 5 7 54 78 
Ash Canyon Road 18 75 16 67 4 17 23 96 
Hunter Canyon Road 5 71 5 71 4 57 6 86 
Miller Canyon Road 19 58 19 58 6 18 23 70 
Carr Canyon Road 26 51 26 51 13 25 39 76 
Ramsey Canyon Trail 30 63 29 60 9 19 40 83 
Ramsey Canyon Road 17 63 18 67 9 33 21 78 
Car Peak Trail 8 73 4 36 3 27 8 73 
Comfort spring Trail 14 67 8 38 3 14 17 81 
Clark Spring Trail 9 69 6 46 3 23 10 77 



126 

4.2.6. Summary 

In this part, visualization and spatial analysis were used to find: user distributions 

across the study area, the sites where various activities took place, sites where encounters 

with different groups occurred, sites where detractors were reported, and sites where 

respondents had positive and negative experiences. These analyses are relevant to 

providing managerial insights for locating activities and their impacts; and for deciding 

sites needing additional managerial strategies. 

The pattern of activity per site showed an overall high diversity of use occurring 

in many sites in the forest. The Ramsey Canyon Preserve was the most popular site and 

was visited by 50% of the respondents. Hiking was the major recreational activity in the 

Huachuca study area and the results showed that Brown Canyon Trail was the most 

popular site for hiking. There were a substantial number of conflicts reported at some 

sites. Of significance were the negative encounters with mountain bikers and with visitors 

with dogs. Litter and trash was the most frequently reported detractor from e.xperiences, 

and tended to occur in highly visited sites such as Ramsey Vista Campground and 

Ramsey Canyon Preserve. 

Respondents in general reported they had positive experiences in most of the sites 

they had visited and evaluated on the map. However, the majority of respondents 

negatively evaluated Carr Canyon Road. The most often reported reason for stopping in 

the areas marked on the map was that it was a pretty place in the forest. Seventy-five 

respondents among those who visited Carr Peak reported that they stopped in the area 

because it is a pretty place in the forest. 
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4.3 Research Questions and Hypothesis Testing 

In this section, there are five sub-sections. The first four sub-sections test the 

study hypotheses, which may be investigated using simple correlations. The results of 

each test will be interpreted and brief conclusions about the findings from each test will 

also be presented. Finally, there will be a summary of this section in the fifth sub-section. 

4.3.1 Research Question 1 

What is the relationship between visitor experiences and the number of locations 

they visit? 

To find the relationship between visitors' experiences and the number of sites 

they had visited four hypotheses were formulated. First, it was hypothesized that visitors 

who have been visiting the area for several years will visit fewer sites per trip. Second, it 

was hypothesized that visitors who have frequently recreated in the area will visit fewer 

sites per trip. Third, it was hypothesized that visitors who report staying in the forest for 

longer periods of time will visit fewer sites per trip. Fourth, it was hypothesized that 

visitors in larger groups will visit few sites during their stay. These hypotheses were 

formulated to assess the influence of past experience on actual site choice. Calculating 

simple (Pearson) correlations (Table 4.11) statistically tested these four hypotheses. 

Hypothesis one states that visitors who regularly visit the area over a number of years 

will visit few sites on a given trip. This hypothesis was formulated based on the 

association between familiarity with area and place bond attachment as suggested by 

Shamai, (1991); and Fishwick and Vining (1992). The hypothesis was rejected as a 
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significant positive correlation was found between number of years visiting 

Huaciiuca and number of sites visited on the sampled trip (r= 0.20); people who visit the 

area for years tended to visit more sites. On average people who reported visiting the 

Huachucas for more than 5 years tended to visit 5 sites and those who visited the area for 

less than a year visited 3.1 sites. 

This finding does not support the idea commonly referred to as place bonding or 

place attachment; an emotional bond commonly develops between visitors and some 

places during recreation engagement (Williams et al., 1992). The contrary relationship 

observed might be due to the nature of activities visitors engage in while at the Huachuca 

area. Hiking and walking are the primary activities in the area, and recreators may thus 

wish to visit many trails. Nevertheless, the absence of a place attachment phenomenon 

might have positive effect on the Huachucas. When the strength and character of the 

place bond is very strong, visitors become deeply attached to their favorite place. They 

will consider no other place to visit and become rooted in that specific place and they use 

this specific place again and again. Such repeated use can result in serious site and place 

impacts. Moreover, it becomes difficult to shift or distribute use from such places 

because of the strong emotional bonds that exits between place and user. One could 

speculate, however, that those visitors who are strongly bonded to a place would take 

better care of the place and thus cause less of an impact. 
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Table 4.11. Intercorrelations between Number of Sites Visited and 
Respondents' Usage Characteristics 

Variable 1 2 3 4 5 

I. Number of Sites Visited — 

2. Frequency of Recreational Use ~ 

3. Years Visiting Huachuca .20** ~ 

4. Length of Visit -.08 .01 ~ 

5. Group Size -.06 .07 .05 .12t 

Note, < .10. *p<.05. **p<.Ol. ***p<.00l. 

The second hypothesis states that visitors who frequently recreate in the area will 

visit fewer sites. The hypothesis was suggested to test the relation between frequency of 

recreational use and resource specificity as described by Jacob & Schreyer (1980). The 

hypothesis was rejected as a significant positive correlation was found between frequency 

of recreational use and number of sites visited (r= 0.28). The finding indicates, opposite 

to expectation, that people who visited the area more frequently also reported visiting 

more sites. Respondents who reported visiting the area at least once a week visited on 

average 5.5 sites, while people who visited the area less than once a year visited 2.9 sites 

during their visit. 

Again, the reason that the data did not support the hypothesis might be because 

most of the respondents who visited the area at least once a week are hikers. The nature 

of this activity requires traveling for at least moderate to long distances. Even though the 

hypothesis was rejected, the finding has an important management implication. The result 
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might imply that respondents could be categorized as an unfocused group, 

which is characterized by moving and taking in the entire landscape. Movement and 

viewing the scenery are typical recreation goals for this group, and as a result, the 

sensation of movement itself may be their primary recreation goal. This type of 

recreationists may oppose zoning and boundaries as restricting one's "sense of freedom" 

and exploration. 

The third hypothesis states that visitors who had reported staying in the forest for 

longer periods of time would visit fewer sites. This hypothesis was suggested because 

users who spend a long time in the area are believed to be more destination-oriented and 

spend more time in camps while those of day users are linkage-oriented (Hammitt and 

Cole, 1987). An extended length of stay can often lead to greater amounts of impact to a 

given area and the overnight users usually produce more and different types of impacts 

than day users due to the demand they place on wildland resources 

No correlation was found between length of stay and number of sites visited 

(Table 4.9). However, respondents who spent more than a day tended to visit less sites 

than both 1 day visitors and 1-4 hour visitors. On average, visitors who stayed more than 

1 day visited 4.1 sites, 1-day visitors visited 4.2 sites and visitors who stayed 1-4 hours 

visited 4.9 sites. People who spent less than 1 hour in the forest visited only 2.0 sites, a 

logical result because of the very short duration of stay. 

The fourth hypothesis states that visitors in larger groups will visit few sites 

during their stay. This hypothesis was suggested because larger parties are thought to 

cause greater impacts to certain aspects of the biophysical resource than smaller parties. 
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In addition to needing greater space, larger groups commonly exhibit 

behavioral use patterns that can lead to greater impacts. They are characterized by staying 

longer, moving camp more often and because they keep moving, their impact on 

individual campsites is more dispersed rather than concentrated. 

No correlation was found between group size and number of sites visited and the 

hypothesis was rejected. This might be due to the small number of visitors who recreate 

in groups. Only 4.6% of respondents reported recreating in a group of more than 10 

people. These respondents visited an average of 4.3 sites. The Huachucas tend not to 

attract large groups due to lack of large day-use facilities and the inability to 

accommodate such large groups (Gimblett, 1997a). Over 56% of those sampled recreated 

alone or with one other person and visited on average 4.5 sites. The respondents who 

recreated in-groups of two to four (20%) tended to visit slightly more sites (4.8 sites). 

Suggestion for Future Studies 

Future research might consider index measures of past-use experience (Hammitt 

et al., 1989) as a valid measure to detect differential and directional relations between 

past recreation participation and recreation preference and choice behavior for sites. In 

fact, Westover (1989) indicated that expectations and goals about a site or particular 

activity were modified by experience and the range and frequency of exposure to other 

recreational settings (Knopf, 1983, 1987; Schreyer & Lime, 1984). 
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4.3.2 Research Question 2 

How do people evaluate different locations they visit and how is their evaluation 

related to the number of visitors per location? 

To test the relation between number of visitors per site and its evaluation, it was 

hypothesized that people who went to sites with greater numbers of total visitors would 

have a more negative evaluation. The hypothesis was tested using simple correlation. The 

correlation between evaluation and number of visitors was not significant (r =-0.05). This 

result is consistent with previous studies that failed to confirm the predicted negative 

relationship between actual density and satisfaction. The results of these studies usually 

appeared as weak relationships, statistically measured by correlation (Graefe et al., 1984), 

though some investigations showed a positive rather than a negative association. 

Density refers to the number of individuals in a particular area, which is an 

objective condition. Crowding is better defined as the negative evaluation of a certain 

density, which is a value judgment that specifies that there are more people than desired. 

It is a subjective condition. Negative evaluations may occur when the presence of other 

recreationists in a setting interferes with individual goal achievement and thus it will vary 

across individuals depending on a variety of social and psychological factors (Graefe et 

al., 1984). 

There has been long-standing concern over the effect of increasing use levels on 

the quality of the recreation experience. This concern over use levels has been based on 

an assumed inverse relationship between use level and satisfaction, sometimes called the 

satisfaction model. Empirical tests have generally found relatively weak, if any, statistical 
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relationships among use level, perceived crowding, and satisfaction. Reasons 

for this lack of relationship include coping behaviors of recreationists, normative 

definitions of crowding, and several methodological issues. Another explanation found in 

the literature is that areas and activities are self-selected by recreationists to meet 

preferences and expectations, including those concerning use level. Consequently, it 

might be expected that visitors would generally be satisfied with where they have 

selected to be regardless of use level. The generally high levels of satisfaction found in 

many outdoor recreation studies are supportive of this hypothesis. More direct support of 

this hypothesis is the study conducted by Stewart and Carpenter in 1989. This study 

found that hikers in lower-use zones tended to be the least tolerant of contact with others 

or placed greater emphasis on solitude as a motivation for hiking. 

Most studies findings have reinforced the notion that specific levels of crowding 

are difficult to ascertain because displacement of crowded recreators occurs. That is, 

when the number of recreators at one time in a particular setting exceeds the tolerance 

level of certain individuals, these individuals go somewhere else. Obviously those 

leaving the area are not surveyed, and those remaining to be surveyed tend to be satisfied 

with the social conditions of that recreation setting (Richards & Daniel, 1990). 
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4.3.3 Research Question 3 

How do the overall perception of quality of experiences and benefit attainment 

relate to each other? 

As mentioned in the method section the total perception of experience and benefit 

was defined as a ratio of attainability to the level of desirability. The overall perceptions 

of both experience and benefits were found to be very high (c experience = 1.08 and c 

benefit = 1.05). The means of 1.08 and 1.05 suggests that respondents on average were 

able to attain those experiences^eneflts important to them. As describe earlier. Values 

greater than one represent that respondents are able to attain an experience/benefit of a 

level higher than they desired. A value of one indicates that the respondent attained an 

experience/benefit at a level equal to what they desired. Values less than one indicates 

respondents attained less than the desired experience/benefit. 

To test the relation between overall perception of experience and benefits it was 

hypothesized that the overall perception of experience quality will be positively 

correlated with perception of benefit attained. Pearson's r was calculated to provide an 

indication of the strength and direction of correlation between overall perception of 

quality of experience and attained benefit. A significant positive correlation was found 

between perception of quality of recreation experience and attained benefits (r= 0.59) 

(Table 4.12). 
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Table 4.12. Intercorrelations between Total Perception of Experiences and 
Benefits and the Social and Managerial Impacts 

Variable 1. 2. 3. 4. 

1. Total Perception — 0.59** 0.22*** 0.05 

2. Total Benefit 0.59*** -- 0.30*** -0.07 

3. Social Impact 0.22*** 0.30*** — 0.06 

4. Managerial Impact 0.54 -0.07 0.06 

Note. ^p<.IO. *p < .05. **p<.01. ***p<.001. 

The association found between perception of quality of experience and attained 

benefit indicates that the quality of recreation experience can be a predictor of the 

attained benefits, a notion that has been suggested by the literature (Walker, Hull, and 

Roggenbuck 1998; Tarrant et al., 1994; Froelicher & Froelicher, 1991). Though the 

hypothesis was accepted, one can speculate that respondents made little or no distinction 

between benefit and experience; these scales may measure the same factor. Therefore, a 

factor analysis was conducted on the benefits and experiences variables to determine how 

reported benefits and experiences are related. In order to fit the data into factors 

extracted, an orthogonal rotation method was applied. Only those factors with an 

eigenvalue greater than one were selected. Though four factors were selected by this 

approach, almost all the variables fall in the first two (strongest) factors. Factor I had 

highest coefficients on items relating to physical and personal achievement oriented 

experiences and benefits (e.g. feel more independent, experience solitude). Factor 2 had 

highest coefficients on items relating to the family and friend-bonding domain (e.g. bring 
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family together, spend time with friends). Thus, the factor analysis did not 

indicate any clear distinctions between experiences and benefits. Rather, benefit and 

experience item were mixed within factors defined more by personal versus social 

(family/friend) recreator objectives. While the experience-benefit dissimilarity may be 

important at some theoretical level, and may be a usefiil distinction for managers, there is 

no indication in the data that recreators themselves make such a distinction. 

Limitation 

There are some limitations that may affect the above findings. First, the list of 

benefits measured in this study was relatively small. Second, the quantity of benefits 

recollected likely varies depending upon how long after the on-site visit the recreationists 

completed the mail-back questionnaire. Finally, experience was measured using a mail-

out questionnaire instead of an on-site questionnaire. 

Management Implications 

Despite the lack of a broad body of evidence from other research supporting many 

of this study's results, several important implications for management planning can be 

drawn. Perhaps the most important implications are related to the observation that visitors 

come to a recreational area with a set of desired experiences and benefits that are similar. 

The need to carefully select recreational opportunities that will be offered at specific sites 

within a recreation area in relation to the desired experiential and beneficial outcomes 

involves writing clear, measurable and geographically specific management objectives 

for each area. One method of offering different opportunities is to incorporate a 
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management zoning approach that establishes different management objectives, 

offers different recreational opportunities, and suggests different resource management 

activities for individual sites. Again, the particular management objectives written for 

each zone should reflect both the desired experiences and the benefits sought. Selection 

of particular target experiences/benetlts for each zone that will guide management actions 

within the zone during recreation management planning. 

Since most public land management agencies are mandated to provide outdoor 

recreation opportunities, it is necessary for their clients to attain the benefits sought from 

the experiences. This becomes more important as emphasis shifts to planning and 

management for nature-based values and benefits. According to Manfredo, Driver, and 

Tarrant (1996), a key area for future research is the relationship between recreation 

experiences and beneficial outcomes. Unfortunately, this relationship has not been well 

examined in many recreational areas, especially with regard to the geographic 

characteristics and requirement of such experience or benefit. Nonetheless, some studies 

suggest that recreational experiences can produce desired beneficial outcomes, and the 

spatial distribution of environmental setting and management support factors is important 

to providing opportunities for desired recreation experiences. 
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Table 4.13 Factor Analysis of Benefit and Experience Items 

Benefit/Experience 12 3 4 

Benefit 
Feel more independent .71-
Be more creative .64 -
Feel more self-confident .68 -
Bring family together - .64 -
Improve my overall sense of wellness .57 -
Gain a sense of peace and serenity - - .6 -
Increase my understanding and awareness of .53 -
Natural environment 
Reduce feelings of depression and anxiety .69 -
Improve my outdoor skills and abilities .52 -
Reduce feelings of tension and stress .61 -
Feel healthier .67 -
Feel closer to my friends .52 -
Feel Challenged .61-
Improved production at work .67 -
Improved production in my personal life .69 -

Experience 
Think about my life and who I am .59 - - -
To explore and experience something new .42 -
E.xperience a cooler temperature - .36 -
Be with people who share similar values - - - .43 
Learn more about nature - - - .46 
Get away from the usual demands of life .54 -
Enjoy the natural scenery .42 -
Experience solitude .56 -
To learn about local culture/history .45 -
Experience a sense of challenge .47 -
B e  i n  a  w i l d e r n e s s  a r e a  . . . .  
Spend time with my family and/or friends - .76 -
Meeting others .51 - .50 
To do something creative .51 
To have an inexpensive recreation .36 -
Experience 
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Suggestion for Future Studies 

The demand for natural resources is becoming more and more competitive and the 

resources themselves are becoming increasingly scarce. Future research needs to address 

the importance of understanding the benefits of leisure within ecosystem management. 

Use of GIS to link specific settings with desired experiences and benefits that can be 

expected and obtained from them are certainly needed. There is a need to explore unique 

settings that support specific benefit opportunities. While it appears that a number of 

benefits may be realized from recreation experiences in a number of different settings, 

there may be benefits that require a specific setting to be realized. 

4.3.4. Research Question 4 

How does the overall perception of the quality of recreational experience and the 

benefits attained relate to social and managerial conditions? 

As mentioned in chapter 3, social and managerial impacts were defined by 

grouping the detractor variables into similar groups. Two hypotheses were formulated to 

test the relationship between the overall perception of experiences and benefits and the 

social and managerial impacts. First it was hypothesized that people who reported more 

problems concerning social impact would have lower perceptions of both overall quality 

of experience and the attainment of desired benefits. Second it was hypothesized that 

people who reported more problems concerning managerial impact would have lower 

perceptions of both quality of experience and benefits. 
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A significant positive correlation was found between social impact and 

perception of experience and benefit and the hypothesis was rejected (r =0.22). The 

correlation indicates that the more impacts visitors see, the greater is their level of 

satisfaction (Table 4.12). This could be an artifact of the phenomenon known as product 

shift, in which visitors change their perceptions and attitudes to match the conditions 

being offered by an experience (Shelby et al., 1988). It could also indicate that people 

who have a low tolerance for impacts choose other areas that are less impacted. This is 

known as displacement, and occurs when users react negatively to a situation and move 

to another setting that offers a more satisfying experience (Shelby et al., 1988). 

A small group of studies has focused on visitor perceptions of environmental 

impacts, particularly those caused by recreation use. A review of literature has suggested 

that visitors' perceptions of recreational impacts tend to be limited (Manning, 1999). 

With the exception of litter, visitors rarely complain about site conditions and usually rate 

the environmental conditions of recreation sites as "good" or better. This appears true for 

impacts on campsites and trails, as well as other resource impacts such as water pollution 

and wildlife disturbance. A study in the Boundary Water's Canoe area, MN, for example 

found that campers seldom commented on campsite impacts other than litter, and that 

there was no correlation between visitor ratings of campsites and physical conditions and 

expert ratings of the severity of environmental impacts (Merriam & Smith, 1974). The 

only impact reported by more than 50% of visitors to roaded forestlands in the Pacific 

Northwest was litter (Downing & Clark, 1979). Finally, only one in four campers viewed 

vegetation impacts as a problem at four heavily used developed campgrounds in 
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Pennsylvania (Moeller et al., 1974). Two other studies generally corroborate 

these findings. One study reviewed visitor perceptions of environmental impacts at three 

Indiana State Park campgrounds that were subject to varying levels of impact (Knudson 

& Curry, 1981). The majority of campers rated ground cover conditions, as "satisfactory" 

to "e.xcellent", even in areas where over three-fourths of the campsites were 100% 

cleaned or 100% disturbed. Even the minority of respondents who rated ground cover 

"poor" or below reported that these conditions did not affect their enjoyment of the area. 

Moreover, two-thirds of respondents did not notice damage to trees or shrubs, even 

though such damage was actually extensive in several areas. Finally, a study of river 

recreation surveyed floaters on several southeastern rivers regarding their perceptions of 

five environmental impacts (Hammitt & McDonalds, 1983). Experience level of 

respondents was positively related to perceptions of impacts, but a large majority of 

floaters, even those classified as having high experience, failed to notice or report any of 

the five impacts studied. 

The second hypothesis states that people who reported more problems concerning 

managerial impact will have lower perceptions of both experience and benefits. No 

correlation was found between managerial impact and total experience and benefit 

perception. These results confirm the recreation research literature, which suggested that 

the relationships between management impact and satisfaction are often weak or non

existent especially in wildemess areas (Maiming, 1999). To further investigate the result 

two more hypothesis were formulated. First, it was hypothesized that for people who 

prefer undeveloped or slightly developed recreation areas there will be a negative 
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relationship between problems with managerial concerns and total perception of 

experience or benefits. Second, for people who prefer highly developed recreation areas, 

people who report more problems concerning managerial impact will have lower 

perceptions of experience and benefits. 

To test the hypothesis that people who prefer undeveloped or slightly developed 

recreation areas will have a negative relationship between problems with managerial 

concerns and total perception of experience or benefits, simple (Pearson) correlation was 

used. No correlation was found between respondents who preferred undeveloped areas 

and perceptions of managerial impacts (Table 4.12). Because only three respondents 

preferred developed areas it was not possible to test the second hypothesis but ANOVA 

test was conducted to investigate the sensitivity of three categories towards managerial 

impact (Table 4.12). The results suggest that users oriented toward primitive recreation 

opportunities are generally more sensitive to impacts than users oriented toward less 

primitive opportunities. This result is consistent with past research. For example, several 

studies have discussed or empirically found that managerial impacts have greater effects 

on users interested in solitude than those for whom solitude is less salient (Shelby & 

Heberlein 1986; Kuss et al., 1990). 
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Table 4.14 Area Type and Perception of Managerial Impact 

Area type n ^ 

Undeveloped 102 .22 

Slightly developed 77 .34 

Highly developed 3 .93 

Note: all mean differences were significant at g < 0.05 in the Tukey honestly significant 
difference comparison. 

4.3. 4 Summary 

The initial research question of this part was to understand the relationship 

between visitor's experiences and the number of sites they had visited. Four hypotheses 

were formulated to test this relation. In general, all the hypotheses were not supported. 

People who are frequent visitors and people who are long-time visitors reported visiting 

more sites rather than fewer sites as suggested by the first two hypotheses. No 

correlations were found between group size and longevity of staying in the area and the 

number of sites visited. 

The second section investigated the relation between number of visitors per site 

and the respondents' evaluation of that site as indicated it in the map section of the 

survey. The correlation between evaluation and number of visitors was found to be 

insignificant. 

The third section tested the relation between the overall perception of quality of 

experiences and the attained benefits. A significant positive correlation was found 
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between perception of quality of recreation experience and attained benefit. 

This finding might indicate that the quality of recreation experience could be a predictor 

of the attained benefits or the scale of benefits and experience. 

The last section examined the relation between perception of quality of 

experience and benefit and social and managerial impacts. The perceived quality of 

experience and benefit was significantly correlated with social impact but positively 

rather than negatively. No correlation was found between managerial impact and the 

perceived quality of experience and benefit. 
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Chapter 5 

Summary and Conclusion 

This dissertation investigated the use of spatial analysis and geographical 

information systems (GIS) techniques to assess the quality of recreational experiences. 

Most of the existing research has focused on visitor characteristics and overall quality of 

experience without adequate attention to the spatial distribution of visitors and the variety 

of their activities and experiences. 

The following is a list of the major contributions resulting from this work; 

1. The effectiveness of coupling spatial analysis techniques with traditional 

social sciences survey data was investigated. It has been shown that using the 

coupled techniques results in better understanding of the distribution of 

recreation uses, values and impacts in nature based recreation settings. 

2. The spatial distribution of visitors surveyed was studied and spatial 

characteristics of recreational use were revealed. This result is important since 

a thorough literature review on recreation management research revealed that 

few efforts have been made to develop methods capable of assessing the 

spatial characteristics of recreational use. The analyses were secondary, being 

performed on preexisting data collected in the East Huachuca Mountain 

recreation area in Coronado National Forest, Arizona (Gimblett, 1997a). The 

most attractive aspect of the Huachuca survey was the provision of a map to 
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each respondent to document specifically where they had stopped in 

the forest and where they had positive and negative recreation experiences. 

3. Some of the benefits gained by coupling classical statistical techniques with 

CIS techniques were unveiled. The statistical results of the Huachuca survey 

data provided an indication of the average number of users, encounters, and 

detractors from recreation experiences. GIS analysis additionally showed the 

distribution of uses in the forest and identified where people stopped to 

experience what the forest had to offer, the types of activities pursued at each 

site and the likely locations of some of the social and environmental impact 

parameters. The spatial analysis revealed that while certain developed and 

high use areas such as Ramsey Canyon Preserve may experience crowding 

and associated resource deterioration, some areas of the forest such as Broken 

Arrow Ranch received little use. 

4. Problem areas where conflicts may arise were identified. Of importance were 

the negative encounters with mountain bikers and with visitors with dogs at 

Clark Spring Trail. Although respondents in general reported they had overall 

positive experiences, spatial analysis revealed that the respondents 

consistently had negative experiences in some sites. For example, Carr 

Canyon Road was evaluated negatively by most of the visitors. Litter and 

trash was the most reported detractor from recreation experiences, and tended 

to occur in highly visited sites such as Ramsey Vista Campground. 
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5. The relation between experiences/ benefits considered important by 

visitors and the ability to attain those experiences was explored. The result of 

the analysis provided evidence that there is a strong association between the 

overall perception of experience quality and the perception of benefits 

attained. It was demonstrated that it is possible to obtain knowledge of the 

experiences and benefits individuals desire from their recreational activities. 

The analysis suggested that the quality of recreation experience could be a 

predictor of the attained benefits. 
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5.1 Management Implications 

It has been concluded from this work that the use of spatial analysis can aid in 

recreational management and planning by providing a more comprehensive, reliable 

picture of use patterns. Managerial decisions, such as establishing new use patterns that 

are more likely to prove the benefits recreators seek and that are less damaging to the 

environment, can be improved by accurate spatial analysis. For instance, using 

professional judgment aided by Icnowledge obtained from spatial analysis, the manager 

can decide whether the amount of use of particular places, and the level of encounters or 

conflicts visitors experience there, are acceptable in light of management objectives. 

Recent development of a human dimensions framework called for methods to 

better integrate social information with biophysical data in forest planning and decision

making (Gimblett, 1997b). Given a focus on human dimension research it is essential to 

examine the spatial distribution of users in public lands and to determine the association 

between those seeking and receiving benefits and the locations where those benefits are 

provided. 

Another valuable use of spatial analysis is the identification of some hard to 

define values that certain places within resource areas may hold. Those special values, 

even if not recognized by the majority of recreators, are important and need to be 

preserved. Without appropriate spatial analysis managers may not be aware of the 

presence of those special values and may therefore miss the opportunity to maintain the 

experiences associated with them. 
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The results of this study may be used as a basis for establishing quantitative 

standard of acceptability for current management frameworks such as Limit of 

Acceptable Change (LAC). The spatial user survey data provides direct input from 

visitors on social and environmental conditions at specific locations. Using the 

relationships between site valuations, detractors and level of use per site it may also be 

possible to calculate values for social carrying capacity. This information could be used 

by the managers to set appropriates management strategies for different sites. 
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5.2 Future Directions of Research 

This dissertation used spatial analytical approaches to define user distributions in a 

forest recreation area. It examined the methodological and analytical methods used in 

recreation management. It should be viewed as a first step toward improving traditional 

recreational data collection and analytical techniques. 

Several specific suggestions for future research can be made in light of study 

limitations discussed in chapter 3. Most of these suggestions are related to the type of 

information needed for spatial analysis approaches and how that data should be gathered. 

Using a large-scale map printed on large format paper in future studies would 

improve the accuracy of reported visitors' locations. This map should be scaled in 

proportion to recognized landmarks and the appropriate geographic area under study. 

Another strategy to enhance the precision of the recorded locations and experiences 

would be achieved by providing users with the area topographic map and the survey map 

prior to their experience. An on-site reporting of the location of activities and benefits 

achieved could provide greater accuracy. 

Global positioning technology (GPS) is another technique that can make user 

surveys more spatially accurate. As part of a user study, visitors could be issued a hand

held GPS antenna or the antenna could be attached to a bicycle, a backpack, etc. 

depending on the mode of travel. Visitors could then record position locations, and 

activities evaluation on the survey map. Providing users with a GPS would allow 

researchers to track visitor's movements in recreation settings and obtain more accurate 

information about site use. 
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Visitors sliould be requested to provide several types of information on 

the map with clear direction on how to plot them in the map using different symbols or 

colors. For example, visitors should be asked to draw an arrow showing their route and 

direction of travel and to mark their camp site and the attractive places where they 

stopped to view the scenery or to engage in specified activities They should also be asked 

to indicate how long they stayed camped at each site. Respondents should also be asked 

to indicate on each route or attractive site the type of activity they performed and the 

number and type of encounters with other people. Questions must be directed to what 

elements, features or components of the landscape contributed to satisfaction and 

dissatisfaction and to what extent. 

This detailed survey approach as Wing suggested (Wing, 1998) may have a 

negative impact on recreators' experiences. For instance the burden of carrying survey 

material may not be acceptable to recreators and documenting experiences on site may 

potentially influence those experiences. 

The results obtained here could be extended by simulation to explore the possible 

interactions between recreators and the environment. A simulation model could provide 

quick and relatively inexpensive tests of management alternatives. It would provide 

recreation managers with a tool for assessing proposed use distribution strategies by 

showing how that strategy would affect recreator use patterns. 
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5.3 Conclusion 

The rationale for adopting spatial information to support management strategies is 

derived from functional attributes of the environmental/ ecosystem plaruiing process, 

which demands a spatial framework. GIS, as a spatial decision tool, provides the relevant 

spatial framework for recreation resource management. 

Research on outdoor recreation and the environment is currently in a transitional 

stage. However, there is a strong need to develop conceptual bases to further our 

understanding of interrelationships between recreation and the environment, and to 

provide planners and managers with tools that will assist them in their decision making. 
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APPENDIX A 

East Huachuca Visitor Survey 
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East Huachuca Mountains Visitor Survey 

The University of Arizona and Coronado National Forest are conducting this survey to learn 
how you feel about current and future management of the East side of the Huachuca Mountains. 
The information collected will help us better plan and manage for your future needs. Please take 
time to help us learn more about your desires for national forest management 

We have included a map of our study area on the following page. Giuld you please locate those 
areas(s) you had visited with an (x), as well as try to identify places that had both positive (+) 
and negative (-) effects on your recreational experience. 

la. Please check the activities you participated in during your visit to the area (check 
all that apply). 

Backpack camping 
Driving for pleasure 
Rode coDecting/praspecting 
Hiking (day use) 
Pleasure writing/reading 
Looking at wildflowers 
Target shooting 
Others: 

lb. Which of the activities you checked in question la would you say contributed most 
to your total satisfaction during your visit to the area? 

Most satisfying: 
2nd most satisfying: 
3td most satisfying: 

Sight-seemg 
Birding 
Partying 
Picniddng 
Jogging 
Camping near vehicle 
Hunting 
Visiting historical/ 
Archeological sites 

WOdemess Exploration 
Nature stady 
Walking 
Photography 
Mountain biking 
Watching wildlife 
Horseback riding 
Hang glyding 



Context Map for Huachuca Mountains Study 

Could you please use this map to locate those areas(s) you had visited with an (x), 

as well as try to identify places that had both positive (+) and negative (-) effects on your 

recreational experience. 

Rftmasy Condon FH 

nFtenoh 

Old SBMBIU 
} * SpB*t 

lunarOviyon Rd. 
Cm«f 
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2a. Forest managers would like to know more about what facilities or services you think 
are important to have in the Huachuca Mountains. Please circle those you would like 

to see. 

FACILITIES AND SERVICES IMPORTANCE 
Fewer Just right More 

Campgrounds 12 3 
Picnic areas 12 3 
Well maintained roads 12 3 
Scenic turnouts 12 3 
Sign on trails 12 3 
Sign on roads 12 3 
Quiet natural areas 12 3 
Handicapped access 12 3 
Hiking trails 12 3 
Biking trails 12 3 
Organized family or group areas 12 3 
Convenience stores 12 3 
Nature programs/liikes 12 3 
RV hook-ups 12 3 
Showers 12 3 
Law enforcement patrols 12 3 
On site visitor information 
by rangers 12 3 
More bathroom facilities 12 3 
Nature education center 12 3 
Visitor Center 12 3 

2b. Would you: (check all that apply) 

be willing to pay for better facilities and services on the forest? 
be willing to pay more for cleaner sites with no facilities or services. 
prefer to have things the way they are? 
prefer to have private business build facilities outside of forest? 
prefer to have private business build facilities within the forest. 
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Do you feel there is a need for an environmental education/nature center within the 
national forest? yes no 

If so, who should fund, build, and operate this center? 

Fund: 

Build: 
Operate: 

Which of the following sources of information listed below do you think would be most 
helpful for visitors wanting information about general recreation opportunities in the 
area? 
No additional info needed Tuning to a spedal AM radio station for info 
Qiamber of Commerce Lxx:al radio stations 
Visitor inlormation centers 1-800 phone number 
Books, magazines, newspapers Forest/Park office 
Travel agencies 24 hour recorded phone message 
Other 

Which of the following do you think would be most important to provide within the 
forest, considering there is limited funding available? Please rank any of the following 
that you feel are important. (1 being most important) 

Display at a visitor center or museum 
Books/guides you purchased 
Display along a roadside or scenic turnout 
Ranger-guided tour or nature walk 
Self-guided nature walk with a pamphlet 
From staff at an information desk or booth 
Forest Service office open during weekends 
to obtain information about trails, 
camping, etc. 

Brochure or map 
Slide show or video program 
Evening campfire program 
Other self-guided walk or tour 
A nature center 
Lecture at visitor center or museum 
Computer enhanced education 
Other 
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4a. Please indicate which site characteristics were important and to what degree by circling 
the appropriate ones below: 

SITE CHARACTERISTIC IMPORTANCE 

Low High 
Clean, fresh air 1 2 3 4 5 
Wildlife 1 2 3 4 5 
Helpful and attractive information signs 1 2 3 4 5 
Sunounded by trees I 2 3 4 5 
Well signed & maintained trails 1 2 3 4 5 
A clear blue sky 1 2 3 4 5 
Smells of nature 1 2 3 4 5 
Impacts or traces of others 1 2 3 4 5 
Desert Plants 1 2 3 4 5 
Large trees 1 2 3 4 5 
Sounds of nature 1 2 3 4 5 
A beautiful sunrise and sunset 1 2 3 4 5 
Being able to see a long distance I 2 3 4 5 
A clear and dark night sky 1 2 3 4 5 
A landscape with scattered trees and 
open spaces I 2 3 4 5 
Comfortable temperature I 2 3 4 5 
Healthy vegetation 1 2 3 4 5 
Dead trees 1 2 3 4 5 
Cleanliness of area 1 2 3 4 5 
Secluded areas I 2 3 4 5 

Wide open space I 2 3 4 5 
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4b. There are different kinds of outdoor recreation settings that forest managers could 
provide to make recreation visits to the area more enjoyable. Below are three different 
kinds of settings that might be provided. Please indicate how important each of the 
following could enhance your recreation visit. (please circle the appropriate number) 

TYPE OF AREA IMPORTANCE 

Not 
Important 

Some what 
Important 

Very 
Important 

A totally undeveloped area with no facilities. 1 2 3 

A slightly developed recreation area featuring 
camp grounds, scenic rest stops/turnabouts, 
vista points and picnic areas w/ tables, grillsAvater. 

I 2 3 

A highly developed reaeation area featuring 
RV hook-ups, campgrounds, w/ showers 
paved road system, tour operators/ guides 
and visitor centers. 

1 2 3 

4c. Could you please indicate below which of the following setting characteristics can be 
attributed to you stopping in the areas you marked on the map: 

Facilities, campground, or trail parking No people in the area 
Scenic vista Water/creek 
Other people in the area An available place to pull off 
Recommendation from someone else A pretty place in the forest 
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Sa. We would like to know about the experiences you had while participating in the 
activities you listed in question la. Please indicate how DESIRABLE each of the 
EXPERIENCES listed below were, and the degree to which you were able to 
ATTAIN them by circling any of the following: 

EXPERIENCE DESIRABILITY ABLE TO ATTAIN 

Low High Low High 
Think about my life and who I am 1 2 3 4 5 I 2 3 4 5 
To explore and experience something new 1 2 3 4 5 1 2 3 4 5 
Experience a cooler temperature 1 2 3 4 5 1 2 3 4 5 
Be with people who share similar values 1 2 3 4 5 1 2 3 4 5 
Learn more about nature 1 2 3 4 5 I 2 3 4 5 
Get away from the usual demands of life 1 2 3 4 5 1 2 3 4 5 
Enjoy the natural scenery 1 2 3 4 5 1 2 3 4 5 
Experience solitude 1 2 3 4 5 1 2 3 4 5 
To learn about local culture/history 1 2 3 4 5 I 2 3 4 5 
Experience positive moods or emotions 1 2 3 4 5 1 2 3 4 5 
Experience a sense of challenge 1 2 3 4 5 1 2 3 4 5 
Be in a wilderness area 1 2 3 4 5 1 2 3 4 5 
Spend time with my family and/or friends I 2 3 4 5 1 2 3 4 5 
Meeting others 1 2 3 4 5 1 2 3 4 5 
To do something creative 1 2 3 4 5 I 2 3 4 5 
To have an inexpensive recreation experience 1 2 3 4 5 1 2 3 4 5 

Sb. How do you feel about encountering the following types of recreators during your 
visit. 

Positive Negative Number Encountered 
Hikers 
Campers 
Mountain bikers 
Horseback riders 
Visitors with dogs 
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5c. Experiences often lead to other improved conditions, or BENEFITS. Please indicate 
the degree to which you were able to ATTAIN each of these benefits as a result of your 
visit. 

BENEHTS DESIRABILITY ABLE TO ATTAIN 

Low High Low High 
Feel more independent 1 2 3 4 5 I 2 3 4 5 
Be more creative 1 2 3 4 5 I 2 3 4 5 
Feel more self-confident I 2 3 4 5 1 2 3 4 5 
Bring ray family together 1 2 3 4 5 1 2 3 4 5 
Improve my overall sense of wellness 1 2 3 4 5 1 2 3 4 5 
Gain a sense of peace and serenity 1 2 3 4 5 I 2 3 4 5 
Inaease my understanding and awareness 
of the natural environment 1 2 3 4 5 I 2 3 4 5 
Reduce feelings of depression or anxiety 1 2 3 4 5 1 2 3 4 5 
Improve my outdoor skills and abilities 1 2 3 4 5 1 2 3 4 5 
Reduce feelings of tension and stress 1 2 3 4 5 1 2 3 4 5 
Feel healthier I 2 3 4 5 1 2 3 4 5 
Feel closer to my friend(s) 1 2 3 4 5 1 2 3 4 5 
Feel challenged I 2 3 4 5 1 2 3 4 5 
Improved production at work 1 2 3 4 5 I 2 3 4 5 
Improved production in my personal life 1 2 3 4 5 1 2 3 4 5 
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6. During your visit to the forest, did you perceive any of the following as detracting 
from your recreational experience? 

Yes No 
Too many campfire rings 1 2 
Too few campfire rings 1 2 
Litter and trash 1 2 
Too few maps of the area I 2 
Evidence of vandalism or grafSti 1 2 
Too many rules and regulations I 2 
Lack of available information about the area. 1 2 
Too few visitor information brochures 1 2 
Trails not adequately signed I 2 
Not enough parking areas I 2 
Too few information signs I 2 
Soil erosion I 2 
Areas not clean I 2 
Areas looking run down I 2 
Noisy people 1 2 
Encounters with rude people 1 2 
Forest Rangers not available I 2 
Suspicious persons or vandals 1 2 
Too many visitors 1 2 
Other 1 2 

7a. What is the highest level of education you have completed? 

Eighth grade or less 
Some high school 
High school graduate or GED 
Some college 
College graduate 
Some graduate school 
Graduate school completed or earned a graduate degree 
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7b. Which of the following best describes where you currently live? 
Sierra Vista area 
Tucson 
Phoenix 
Another part of Arizona 
Another state 
Another country (please indicate what country ) 

7c. Which of the following best describes your current place of employment? 
Military Private business 
Public service Not currently employed 

7d. At the time you took your trip, did anyone in your group have a disability? 
Yes No 

I t .  Does the national forest address those disabilities? 

7f. If not, how could the forest improve it's facilities to accomodate visitors with 
disabilities? 

8a. How often do you participate in recreation activities in the Huachuca Mountains area? 
at least once a week 
1-2 times a month 
twice a year 
once a year 
less than once a year 

8b. How many years have you been visiting the Huachuca Mountains area to recreate? 
less than 1 
1-2 years 
3-5 years 
more than 5 years 
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8c. During your last visit, how long did you stay in the national forest? 
less than 1 hour 
1-4 hours 
1 day 

more than 1 day 

8d. During your last visit to the forest, how many people were in your group? 
1-2 

2-4 
4-6 
6-10 

more than 10 

8e. Which of these best describes your race or ethnic group? 
African American Asian Caucasian Hispanic 
Native American Pacific Islander 
Other (Please explain: ) 

8f. Will you make a return visit to this site in the Huachuca Mountains? 
yes no 

If yes. to participate in what and where 

8g. Approximately what time of day did you participate in your recreational activities of 
choice? 

6am-noon noon-6pm ^6pm-midnight after midoight 
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8h. Which of the following days of the week did you participate in these recreational 
activities? 

Sun. Men. ^Tues. Wed. Thurs. Fri. Sat. 

9a. The following questions ask about expenditures you had made in the Sierra Vista area 
on your trip to the Huachuca Mountains. We would like you to best estimate each of 
the following: 

S Gas and transportadon 
S Hotels and motels 
S Other accommodations i.e. campgrounds, etc. 
S Food and drink: restaurants, groceries, and taverns 
$ Tourist services 
S Shopping and gifts 
S Entrance fees, permits, and licenses 
S Equipment, i.e. camping, hiking, etc. 
S Other 

10. What do you value most about the Huachuca Mountains? 

1. 
•y 

3. 



Is there anything else you would like to tell us about your visit or any other 
experiences you had while visiting the Coronado National Forest? 
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APPENDIX B 

Map Projection Steps 

This steps projects map from geographic units DMS to UTM. 

INPUT 

PROJECTION GEGORAPHIC 

UNITS DMS 

PARAMETES 

OUTPUT 

UNITS METES 

ZONE 

PARAMETERS 
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Appendix C; Number of Visitors per Site 
Site Name Number of Visitors per Site 

Richards Ranch 2 
Carr Canyon Road 51 
Ramsey Canyon Road 27 
Miller Canyon Road 33 
Carr Canyon Ranch 15 
Ash Canyon Road 24 
Ramsey Canyon Preserve 107 
Brown Canyon Trail 68 
Ramsey Vista Campground 71 
Hunter Canyon Trail 25 
Old Sawmill Spring 31 
Miller Canyon Trail 69 
Miller Peak 38 
Reef Mine 59 
Broken Arrow Ranch 2 
Clark Spring 23 
Barchas Ranch 4 
Carr Peak 51 
Ramsey Peak 13 
Granite Peak 6 
Tub Spring 44 
Scheelite Ridge Trail 24 
Pat Scoot Canyon Trail 12 
Wisconsin Canyon Trail 15 
Crest Trail 28 
Hunter Canyon Road 7 
Ramsey Canyon Trail 48 
Car Peak Trail 11 
Comfort Spring Trail 21 
Clark Spring Trail 13 



Appendix P; East Huachuca Participant' Activities per Site 
Site Name Sight 

seeing 
(n=137) 

Birding 

(n=100) 

Part>'ing 

(n = 7) 

Picnicking 

(n = 56) 

Jogging 

(n = 6) 

Camping 
near vehicle 

(n= 53) 
Miller Peak 27 14 1 8 3 9 

Broken Arrow RD 1 1 0 1 0 1 

Clark Spring 18 10 1 7 1 5 

Carr Canyon Ranch 11 6 0 10 0 2 

Richards Ranch 2 1 0 1 1 1 

Barchas Ranch 3 3 0 1 0 0 

Ramsey Canyon preserve 82 57 2 30 5 23 

Old Sawmill Spring 23 14 0 7 2 7 

Reef Mine 43 27 2 18 3 21 

Carr Peak 37 17 0 19 2 11 

Ramsey Peak 10 7 1 4 2 1 

Granite Peak 4 4 2 2 0 2 

Tub Spring 30 12 1 13 2 8 

Ramsey vista 

campground 

49 39 2 23 4 30 

Brown Canyon Trail 42 22 1 16 4 8 

Scheelite Ridge Trail 19 11 1 5 J 5 



Appendix D; East Huachuca Participant' Activities per Site (Continued) 
Site Name Sight 

seeing 
(n= 137) 

Birding 

(n= 100) 

Part>'ing 

(n = 7) 

Picnicking 

(n= 56) 

Jogging 

(n = 6) 

Camping 
near vehicle 

(n= 53) 
Pat Scott Canyon 8 4 1 3 0 4 

Wisconsin Canyon Trail 11 6 2 6 1 4 

Crest Trail 22 10 2 10 1 8 

Hunter Canyon Trail 18 8 1 8 0 8 

Miller Canyon Trail 49 32 2 13 3 11 

Ash Canyon Road 19 8 1 12 1 10 

Hunter Canyon Road 4 3 0 3 0 5 

Miller Canyon Road 21 18 0 9 0 10 

Carr Canyon Road 35 24 0 17 1 14 

Ramsey Canyon Trail 38 29 2 14 2 12 

Ramsey Canyon Road 17 13 1 9 1 5 

Car Peak Trail 8 6 0 3 0 2 

Comfort spring Trail 14 10 0 4 0 6 

Clark Spring Trail 8 6 0 2 0 3 



Appendix D: East Huachuca Participant' Activities per Site (Continued) 
Site Name Photography 

(n = 81) 

Mountain 
biking 

( n =  3 1 )  

Hang/ 
Glyding 
(n = 7) 

Backpack 
Camping 

(n=25) 

Pleasure 
writing/reading 

(n = 32) 

Looking at 
Wildflower 
( n =  1 0 1 )  

Miller Peak 14 8 0 9 7 23 

Broken Arrow RD 2 0 0 0 0 2 

Clark Spring 7 8 0 7 5 11 

Carr Canyon Ranch 6 6 0 7 3 8 

Barchas Ranch 1 0 0 0 0 I 

Ramsey Canyon Preserve 1 3 0 1 1 3 

Richards Ranch 48 16 1 13 20 58 

Old Sawmill Spring 10 4 1 4 5 16 

Reef Mine 20 10 4 9 10 27 

Carr Peak 22 11 1 11 7 29 

Ramsey Peak 4 2 0 2 3 7 

Granite Peak 4 0 0 2 3 5 

Tub Spring 16 6 1 12 6 23 

Ramsey vista 

campground 

29 13 3 9 15 35 

Brown Canyon Trail 26 19 0 13 10 31 

Scheelite Ridge Trail 11 6 0 6 5 11 



Appendix D: East Huachuca Participant' Activities per Site (Continued) 

Site Name Photography 

(n = 81) 

Mountain 
biking 

( n =  3 1 )  

Hang/ 
Glyding 
(n = 7) 

Backpack 
Camping 
(n = 25) 

Pleasure 
writing/reading 
(n = 32) 

Looking at 
wildflower 
( n =  1 0 1 )  

Pat Scott Canyon 7 3 0 5 3 7 

Wisconsin Canyon 

Trail 

7 3 0 6 3 11 

Crest Trail 14 5 1 9 7 16 

Hunter Canyon Trail 11 3 0 7 4 12 

Miller Canyon Trail 26 12 0 12 11 36 

Ash Canyon Road 13 3 0 5 6 11 

Hunter Canyon Road 3 1 0 2 0 1 

Miller Canyon Road 9 6 0 1 3 11 

Carr Canyon Road 17 12 1 3 9 19 

Ramsey Canyon Trail 14 5 0 6 7 26 

Ramsey Canyon 

Road 

9 8 0 5 5 13 

Car Peak Trail 3 1 0 1 2 8 

Comfort spring Trail 4 1 1 3 2 12 

Clark Spring Trail 2 3 0 2 3 5 



Appendix D: East Huachuca Participant' Activities per Site (Continued) 
Site Name Wilderness 

Exploration 
(n= 94) 

Horseback 
Riding 
(n=7) 

Hunting 

(n= 6) 

Visiting 
historical Sites 

( n - 5 9 )  

Watching 
Wildlife 
(n=133) 

Miller Peak 20 2 0 15 26 

Broken Arrow RD 1 0 0 1 2 

Clark Spring 13 1 0 13 18 

Carr Canyon Ranch 14 1 2 10 10 

Richards Ranch 1 0 0 1 1 

Barchas Ranch 2 0 0 1 3 

Ramsey Canyon Preserve 49 4 2 31 70 

Old Sawmill Spring 16 1 1 14 17 

Reef Mine 28 1 3 28 36 

Carr Peak 26 1 1 20 32 

Ramsey Peak 6 0 0 3 7 

Granite Peak 3 1 0 3 5 

Tub Spring 21 2 0 16 27 

Ramsey vista 

campground 

32 1 2 23 49 

Brown Canyon Trail 32 4 5 23 43 

Scheelite Ridge Trail 15 1 0 8 19 



Appendix P: East Huachuca Participant' Activities per Site (Continued) 
Site Name Wilderness 

Exploration 
(n= 94) 

Horseback 
Riding 
( n = 7 )  

Hunting 

(n = 6) 

Visiting 
historical Sites 

(n = 59) 

Watching 
Wildlife 
(n=133) 

Pat Scott Canyon 7 2 1 6 9 

Wisconsin Canyon Trail 8 0 0 6 10 

Crest Trail 17 1 0 11 21 

Hunter Canyon Trail 16 3 2 12 18 

Miller Canyon Trail 38 3 2 24 48 

Ash Canyon Road 16 2 2 12 16 

Hunter Canyon Road 5 1 1 3 4 

Miller Canyon Road 16 3 0 12 19 

Carr Canyon Road 24 2 1 18 31 

Ramsey Canyon Trail 26 1 3 18 34 

Ramsey Canyon Road 14 1 2 8 19 

Car Peak Trail 4 1 0 4 6 

Comfort spring Trail 7 0 1 5 12 

Clark Spring Trail 7 1 0 6 7 



Appendix D: East Huachuca Participant' Activities per Site (Continued) 
Site Name Hiking 

(n= 153) 

Walking 

(n= 137) 

Nature 
study 
(n = 82) 

Driving for 
pleasure 
(n = 41) 

Rock 
collecting 
(n = 23) 

Target 
Shooting 

( n = 6 )  

Miller Peak 34 23 17 4 5 1 

Broken Arrow RD 2 1 1 1 1 0 

Clark Spring 20 17 11 4 6 0 

Carr Canyon Ranch 12 13 6 4 5 1 

Richards Ranch 1 2 3 0 1 0 

Barchas Ranch 2 3 47 24 0 0 

Ramsey Canyon Preserve 82 77 1 1 11 4 

Old Sawmill Spring 26 21 14 1 3 1 

Reef Mine 39 42 19 12 11 2 

Carr Peak 45 36 14 10 8 2 

Ramsey Peak 11 10 6 0 2 0 

Granite Peak 5 4 5 1 2 0 

Tub Spring 40 26 19 4 5 1 

Ramsey vista 

campground 

50 46 30 13 12 3 

Brown Canyon Trail 58 45 22 8 7 4 

Scheelile Ridge Trail 22 16 9 3 5 1 



Appendix D: East Huachuca Participant' Activities per Site (Continued) 
Site Name Hiking 

(n=153 ) 

Walking 

( n = 1 3 7 )  

Nature 
study 
(n = 82) 

Driving for 
pleasure 
(n = 41) 

Rock 
collecting 
(n = 23) 

Target 
Shooting 

(n=6) 

Pat Scott Canyon 9 8 6 1 2 1 

Wisconsin Canyon Trail 14 10 9 2 3 0 

Crest Trail 25 20 12 3 3 1 

Hunter Canyon Trail 22 18 9 5 11 2 

Miller Canyon Trail 55 46 31 11 5 1 

Ash Canyon Road 21 21 11 8 2 2 

Hunter Canyon Road 3 4 1 2 6 2 

Miller Canyon Road 23 20 15 10 9 1 

Carr Canyon Road 36 32 15 14 5 2 

Ramsey Canyon Trail 41 36 28 6 2 2 

Ramsey Canyon Road 19 19 10 9 4 3 

Car Peak Trail 11 7 9 2 3 0 

Comfort spring Trail 17 12 9 3 1 1 

Clark Spring Trail 10 8 8 4 1 



Appendix E: Frequency and Percentage of Encounters per Site 

Site Name Encounter Encounter Encounter Encounter Encounter 
Mountain Bikers Horse riders Hikers Campers Visitors with 

dogs 
(n= 44) (n-34) (n= 143) (n= = 68) n= 60 

freq. % freq. % freq. % freq. % freq. % 
Richards Ranch 6 16 5 13 29 76 10 26 13 34 
Carr Canyon Road 0 0 0 0 2 100 1 50 1 50 
Ramsey Canyon Road 12 52 9 39 16 70 6 26 12 52 
Miller Canyon Road 3 20 3 20 8 53 3 20 6 40 
Carr Canyon Ranch 0 0 0 0 2 100 1 50 1 50 
Ash Canyon Road 1 25 0 0 2 50 1 25 28 0 
Ramsey Canyon Preserve 23 21 17 16 76 71 34 32 14 26 
Brown Canyon Trail 9 29 9 29 25 81 15 48 22 45 
Ramsey Vista 15 25 11 19 37 63 26 44 19 37 
Campground 
Hunter Canyon Trail 13 25 13 25 34 67 15 29 2 37 
Old Sawmill Spring 2 15 1 8 9 69 2 15 2 15 
Miller Canyon Trail 0 0 1 17 6 100 2 33 13 33 
Miller Peak 11 25 8 18 34 77 10 23 25 30 
Reef Mine 16 23 14 20 49 69 33 46 16 35 
Broken AITOW Ranch 27 40 19 28 47 69 17 25 5 24 
Clark Spring 9 38 7 29 15 63 6 25 3 21 
Barchas Ranch 3 25 2 17 8 67 3 25 5 25 
Carr Peak 3 20 1 7 11 73 6 40 5 33 
Ramsey Peak 6 21 6 21 21 75 7 25 8 29 
Granite Peak 6 24 7 28 15 60 8 32 9 36 



Appendix E; Frequency and Percentage of Encounters per Site (Continued) 

Site Name Encounter Encounter Encounter Encounter Encounter 
Mountain Bikers Horse riders Hikers Campers Visitors with 

dogs 
(n= 44) (n-34) (n= 143) (n= = 68) (n= 60) 

freq. % freq. % freq. % freq. % freq. % 
Tub Spring 15 22 13 19 47 68 17 25 22 32 
Scheelite Ridge Trail 5 21 5 21 18 75 6 25 7 29 
Pat Scoot Canyon Trail 1 14 0 0 2 29 1 14 2 29 
Wisconsin Canyon Trail 9 27 8 24 23 70 10 30 9 27 
Crest Trail 12 24 12 24 36 71 20 39 20 39 
Hunter Canyon Road 13 27 11 23 32 67 19 40 10 21 
Ramsey Canyon Trail 10 37 7 26 16 59 10 37 7 26 

Car Peak Trail 3 27 3 27 10 91 5 45 3 27 

Comfort Spring Trail 6 29 3 14 18 86 13 62 6 29 

Clark Spring Trail 3 23 5 38 10 66 3 23 6 46 



Appendix F: Frequency and Percentage of Detractors per Site 

Site Name Too few 
maps of the 

area 

Evidence 
of 

vandalism 

Too many 
rules & 

regulations 

Lack of 
information 

about the area 

Too few visitor 
information 
Brochures 

(n = 
freq. 

66) 
% 

(n 
freq. 

II (n = 
freq. 

=21) 
% 

(n = 67) 
freq. % 

(11 
freq. 

it
 

1 

Miller Peak 6 16 10 26 3 8 5 13 5 13 

Broken Arrow RD 1 50 0 0 0 0 1 50 1 50 

Clark Spring 7 30 7 30 2 9 6 26 6 26 

Carr Canyon Ranch 5 33 5 33 3 20 6 40 5 33 

Barclias Ranch 2 100 0 0 0 0 2 100 1 50 

Ramsey Canyon Preserve 2 50 2 50 1 25 2 50 0 0 

Richards Ranch 31 29 25 23 7 7 30 28 22 21 

Old Sawmill Spring 10 32 8 26 2 6 10 32 8 26 

Reef Mine 18 31 12 20 6 10 22 37 15 25 

Carr Peak 12 24 13 25 5 10 12 24 8 16 

Ramsey Peak 5 38 2 15 0 0 6 46 3 23 

Granite Peak 1 17 2 33 0 0 0 0 0 0 

Tub Spring 11 25 9 20 4 9 5 II 8 18 

Ramsey vista campground 25 35 20 28 7 10 26 37 18 25 

Brown Canyon Trail 15 22 13 19 10 15 14 21 7 10 

Scheelite Ridge Trail 6 25 8 33 4 17 4 17 4 17 



Appendix F: Frequency and Percentage of Detractors per Site 

Site Name Too few 
maps of the 

area 

(n - 66) 
freq. % 

Evidence 
of 

vandalism 

(n = 44) 
freq. % 

'I'oo many 
rules & 

regulations 

(n=21) 
freq. % 

Lack of 
information 

about the area 

(n = 67) 
freq. % 

Too few visitor 
information 
Brochures 

(n = 51) 
freq. % 

Miller Peak 6 16 10 26 3 8 5 13 5 13 

Broken Arrow RU 1 50 0 0 0 0 1 50 1 50 

Clark Spring 7 30 7 30 2 9 6 26 6 26 

Carr Canyon Ranch 5 33 5 33 3 20 6 40 5 33 

Barchas Ranch 2 100 0 0 0 0 2 100 1 50 

Ramsey Canyon Preserve 2 50 2 50 1 25 2 50 0 0 

Richards Ranch 31 29 25 23 7 7 30 28 22 21 

Old Sawmill Spring 10 32 8 26 2 6 10 32 8 26 

Reef Mine 18 31 12 20 6 10 22 37 15 25 

Carr Peak 12 24 13 25 5 10 12 24 8 16 

Ramsey Peak 5 38 2 15 0 0 6 46 3 23 

Granite Peak 1 17 2 33 0 0 0 0 0 0 

Tub Spring 11 25 9 20 4 9 5 11 8 18 

Ramsey vista campground 25 35 20 28 7 10 26 37 18 25 

Brown Canyon I'rail 15 22 13 19 10 15 14 21 7 10 

Scheelite Ridge Trail 6 25 8 33 4 17 4 17 4 17 00 
o 



Appendix F: Frequency and Percentage of Detractors per Site (Continued) 

Site Name Soil 
Erosion 

(n= 60 ) 

Areas not 
clean 

(n= 38) 

Areas 
looking run 

down 
(n= 24) 

Noisy People 

(n=48) 

Encounters 
with rude 

people 
(n= 33) 

Forest 
Rangers 

not 
available 

(n=32) 

Too 
many 

visitors 

(n=) 

freq % freq. % freq. % freq. % freq. % freq % freq. % 
Miller Peak 16 42 7 18 5 13 9 24 4 11 4 11 7 18 

Broken Arrow RU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clark Spring II 48 7 30 5 22 5 22 4 17 1 4 6 26 

Carr Canyon Ranch 8 63 3 20 2 13 4 27 4 27 I 7 7 47 

Barchas Ranch 1 50 0 0 0 0 1 50 0 0 0 0 1 50 

Ramsey Canyon Preser\'e 2 50 1 25 1 25 1 25 1 25 0 0 1 25 

Richards Ranch 34 18 17 11 10 26 24 16 15 18 17 13 12 

Old Savvmill Spring 14 45 8 26 4 13 9 29 5 16 4 13 7 23 

Reel Mine 20 34 12 20 5 8 16 27 10 17 9 15 8 14 

Carr Peak IS 29 11 22 5 10 10 20 7 14 6 12 9 18 

Ramsey Peak 9 69 1 8 1 8 4 31 1 8 1 8 4 31 

Granite Peak 1 33 2 33 1 17 1 17 2 33 0 0 3 50 

Tub Spring 18 41 10 23 3 11 7 16 7 16 4 9 6 14 

Ramsey vista campground 26 37 16 23 8 11 26 37 19 27 16 23 10 14 



Appendix F : Frequency and Percentage of Detractors per Site (Continued) 
Site Name Soil Erosion Areas not 

cican 
Areas 

iooiving run 
down 

Noisy 
People 

Encounters 
with rude 

people 

Forest 
Rangers not 

available 

Too 
many 

visitors 

(n= 
freq. 

60) 
% 

(n= 
IVeq. 

38 ) 
% 

(n= 
freq. 

24) 
% 

(n=48 ) 
freq % 

(n= 
freq. 

33) 
% 

(n= 
freq. 

32) 
% 

(n= 
freq 

14) 
% 

Brown Canyon I rail 19 28 14 21 7 10 16 24 13 19 5 7 15 22 

Scheelite Ridge Trail 12 50 8 33 4 17 7 29 5 21 5 21 6 25 

Pat Scott Canyon 5 42 4 33 1 8 5 42 3 25 1 8 4 33 

Wisconsin Canyon 8 53 4 27 1 7 33 2 13 2 13 4 27 

Trail 

Crest Trail 13 46 7 25 3 11 9 32 5 18 4 14 6 21 

Hunter Canyon I'rail 8 32 7 28 4 16 8 32 5 20 1 4 6 24 

Miller Canyon i rail 25 36 10 14 7 10 16 23 y 13 11 16 13 19 

Ash Canyon Road 5 21 5 21 2 8 7 29 6 25 1 4 5 21 

Hunter Canyon Road 2 29 2 29 1 14 3 43 2 29 1 14 0 0 

Miller Canyon Road 14 42 6 18 2 6 8 24 7 21 7 21 4 12 

Carr Canyon Road 20 39 13 25 5 10 11 22 12 24 13 25 7 14 

Ramsey Canyon I'rail 18 38 11 23 5 10 14 29 11 23 9 19 8 17 

Ramsey Canyon Road 6 22 5 19 2 7 7 26 6 22 9 33 7 26 

Car Peak Trail 4 36 2 18 1 9 3 27 3 27 0 0 2 18 

Comlbrt spring Trail 7 33 D 2 10 10 48 6 29 6 29 3 14 

Clark Spring Trail 4 31 2 15 1 8 0 0 1 8 1 8 1 8 



Appendix F: Frequency and Percentage of Detractors per Site (Continued) 

Site Name Too many 
campfire 

rings 

(n=34) 
freq. % 

'I'oo few 
campfire 

rings 

(n = 5) 
freq % 

Litter and 
trash 

(n = 78) 
freq. % 

Trail not 
adequately 

singed 

( n =  3 1 )  
freq % 

Suspicious 
persons or 

vandals 

( n = 1 8 )  
freq. % 

Not 
enough 
parking 

(n = 27) 
freq. % 

Too few 
informatio 

n signs 

(n = 42) 
freq. % 

Miller Peak 8 21 0 0 14 37 8 21 4 11 4 11 4 II 

Broken Arrow KD 0 0 0 0 0 0 1 50 0 0 0 0 1 50 

Clark Spring 6 26 1 4 12 52 6 26 3 13 2 9 3 13 

Carr Canyon Ranch 4 27 1 7 6 40 4 27 0 0 1 7 5 33 

Barchas Ranch 0 0 0 0 0 0 1 50 0 0 1 50 2 100 

Ramsey Canyon Preserve 2 50 0 0 1 25 3 75 0 0 0 U 1 25 

Richards Ranch 17 16 4 4 38 36 29 27 8 7 15 14 16 15 

Old Sawmill Sprmg 5 16 1 3 14 45 7 23 1 3 6 19 9 29 

Reel Mme 10 17 2 i 23 39 14 24 2 3 6 10 11 19 

Carr Peak 10 20 1 2 23 45 12 24 4 8 3 6 6 12 

Ramsey Peak 2 15 1 8 1 8 3 23 0 0 3 23 2 15 

Uranite Peak 2 33 0 0 2 36 0 0 2 33 0 0 0 0 

Tub Spnng 12 27 I 2 IV 39 11 25 3 7 2 5 4 9 

Ramsey vista campground 11 15 4 6 28 39 19 27 8 11 10 14 13 18 

Brown Canyon Trail 8 12 0 0 27 40 21 31 8 12 4 6 12 18 



Appendix F: Frequency and Percentage of Detractors per Site (Continued) 

Site Name Too many 
campfirc 

rings 

(n = 34) 
freq. % 

Too few 
campfire 

rings 

(n = 5) 
freq. % 

Litter 
and 

trash 

(n = 78) 
freq. % 

Trail not 
adequately 

signed 

( n =  3 1 )  
freq. ..% 

Suspicious 
persons or 

vandals 

( n = 1 8 )  
freq. % 

Not 
enough 
parking 

(n = 27) 
freq. % 

'I'oo few 
informat 
ion signs 

(n = 42) 
freq. % 

Scheelite Ridge J'rail 4 17 0 0 14 58 9 38 2 8 2 8 1 4 

Pat Scott Canyon 2 17 0 0 4 33 1 8 3 25 1 8 1 8 

Wisconsin Canyon 

Trail 

4 27 1 7 5 33 1 7 1 7 2 13 1 7 

Crest Trail 3 11 0 0 n 39 6 21 2 7 2 7 4 14 

Hunter Canyon Trail 5 20 0 0 12 48 y 36 5 20 2 8 5 20 

Miller Canyon 1 rail 12 17 1 1 23 33 14 20 6 9 6 9 10 14 

Ash Canyon Road 5 21 0 0 9 38 6 25 4 17 3 13 4 17 

Hunter Canyon Road 0 0 0 0 3 43 3 43 2 29 1 14 1 14 

Miller Canyon Road 4 12 1 3 10 30 11 33 3 9 4 12 7 21 

Carr Canyon Road 10 20 1 2 24 47 12 24 6 12 V 14 9 18 

Ramsey Canyon I rail 6 n 1 2 19 40 16 33 8 17 5 10 8 17 

Ramsey Canyon Road 4 15 0 0 12 44 9 33 2 7 2 7 6 22 

Car Peak I rail 2 18 0 0 6 55 2 18 1 9 2 18 2 18 

Comfort sprmg Trail 1 5 1 5 8 38 6 29 3 14 1 5 3 14 

Clark Spring Trail 2 15 0 0 4 31 2 15 0 0 0 0 1 8 
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