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Abstract

This research analyzed the wilderness area in Pukaskwa National Park with the use of
the Wilderness Perception Mapping methodology. The research developed and employed a
modified version of the Wilderness Perception Mapping methodology to provide wilderness
perception mapping using the third dimension to analyze locations of visual impact. The
locations identified with the traditional and modified Wilderness Perception Mapping
methodologies were used as a basis for comparison between the two Wilderness Perception
Mapping methodologies and with the established wilderness zone identified by Pukaskwa
National Park. The methodology from the traditional Wilderness Perception Mapping was
utilized in conjunction with 3D analysis techniques to spatially identify potential wilderness
areas based on visual ability. When compared to the traditional Wilderness Perception
Mapping methodology, viewshed analysis within a GIS generated spatial locations of
potential wilderness which significantly increased wilderness areas. Further viewshed
analysis was conducted to implement natural visual barriers from forested areas and compare
the results to the previous two analyses, which resulted in increased potential wilderness

areas within Pukaskwa National Park.

KEY WORDS: Wilderness, Wilderness Perception, Wilderness Perception Mapping, GIS,

Visualization, Viewshed Analysis, 3D Analysis and Park Management.
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Glossary of Terms

2D
The term 2D refers to the second dimension, referring to the X and Y component in a

spatial context.

3D
The term 3D refers to the third dimension, referring to the X, Y and Z component in a

spatial context.

3D Analysis
The term 3D Analysis refers to conducting viewshed and line-of- sight analysis on

geospatial data.

3D Model
“A representation of a three-dimensional, real-world object in a map or scene, with
elevation values (z-values) stored within the feature's geometry. Besides geometry, 3D

features may have attributes stored in a feature table” (ESRI, 2010, pg. 3).

DEM (Digital Elevation Model)
“The representation of continuous elevation values over a topographic surface by a regular
array of z-values, referenced to a common datum. Digital Elevation Models are typically

used to represent terrain relief” (ESRI, 2010, pg. D).



Wilderness Perceptions 11

Geovisualization
“Short for Geographic Visualization, refers to a set of tools and techniques supporting

geospatial data analysis through the use of interactive visualization” (Wikipedia, 2010, no

page).

GIS

“Acronym for geographic information system. An integrated collection of computer
software and data used to view and manage information about geographic places, analyze
spatial relationships, and model spatial processes. A GIS provides a framework for gathering

and organizing spatial data and related information so that it can be displayed and analyzed”

(ESRI, 2010, pg. G).

Line
“On a map, a shape defined by a connected series of unique X, y coordinate pairs. A

line may be straight or curved” (ESRI, 2010, pg. L).

Line-of- Sight
“A line drawn between two points, an origin and a target, that is compared against a
surface to show whether the target is visible from the origin and, if it is not visible, where the

view is obstructed” (ESRI, 2010, pg. L).

Point

“A geometric element defined by a pair of X, y coordinates” (ESRI, 2010, pg. P).
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Polygon
“On a map, a closed shape defined by a connected sequence of x,y coordinate pairs,
where the first and last coordinate pair are the same and all other pairs are unique” (ESRI,

2010, pg. P).

Shapefile
“A vector data storage format for storing the location, shape and attributes of
geographic features. A shapefile is stored in a set of related files and contains one feature

class” (ESRI, 2010, pg. S).

Viewshed
“The locations visible from one or more specified points or lines. Viewshed maps are
useful for such applications as finding well-exposed places for communication towers, or

hidden places for parking lots” (ESRI, 2010, pg. V).

Wilderness Perception Mapping
The method of applying an individual’s perspective on wilderness in a spatial context

which can be mapped geospatially (Kliskey, 1994).
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Chapter 1: Introduction

Introduction

The perception of a wilderness recreationalist can vary greatly depending on various
internal and external factors. Influences to wilderness perceptions have been associated with
human development, visual impact and social context (Kliskey, 1994, 1998; Stankey, 1972;
Lutz et al., 1999 and Jones et al., 2004). A wide range of research on wilderness perceptions
has been conducted. However, research related to the spatial distribution of an individual’s
wilderness perception has been exclusively conducted by Kliskey (1994) and Flanagan and
Anderson (2008). Analysis of the spatial distribution of human developed features and
activities in wilderness areas, provided insight into the potential wilderness areas present in
wilderness managed areas. The analysis of wilderness from a 2D and 3D (see Glossary of
Terms) perspective provided datasets for comparison, to evaluate perceived wilderness and
wilderness management designated wilderness zones.

Pukaskwa National Park in Ontario was the primary location for data analysis. The
Wilderness Perception Mapping methodology was conducted on geospatial data for
Pukaskwa National Park and surrounding areas, in addition to a modified Wilderness
Perception Mapping approach, which employed the use of 3D visualization. Wilderness
Perception Mapping has been utilized to analyze regions in New Zealand and southern
Colorado (Kliskey, 1994 and Flanagan and Anderson, 2008). A combination of freely
available geospatial data, including vectors, satellite imagery and digital elevation models
(see Glossary of Terms), in conjunction with GPS field surveyed data and geospatial data

provided by Pukaskwa National Park, was utilized as a means for analysis.
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The comparison between the traditional Wilderness Perception Mapping
methodology (2D approach) and the modified Wilderness Perception Mapping methodology
(3D approach) was a basis for understanding perceived wilderness areas within Pukaskwa
National Park. Resulting data from the two approaches were compared to the established
wilderness zone, identified in the presently available Pukaskwa National Park Management
Plan, to distinguish any differences between the Pukaskwa National Park wilderness area and
the social-oriented Wilderness Perception Mapping wilderness area. Prior to the comparison
to the Pukaskwa National Park wilderness zones, the 3D visual wilderness regions were
compared to 2D wilderness regions in order to understand the spatial differences between
wilderness areas generated from the 2D and 3D Wilderness Perception Mapping
methodology. The output spatial locations from the 2D and 3D Wilderness Perception
Mapping methodology were compared to the wilderness zones in Pukaskwa National Park.
In addition, the differences of wilderness locations between park management zoning and
wilderness recreational perceptions generated from the 2D and 3D analysis were evaluated.
The comparison provided an understanding of wilderness zoning from a park management

perspective and of potential regions of wilderness perceived by wilderness recreationalists.

Wilderness Management in Canadian National Parks

The management of protected wilderness areas in Canada is conducted at the federal
provincial, territorial and regional levels. Federally designated wilderness is defined and
managed by Parks Canada under the National Parks Act.

The National Parks Act in Canada defines wilderness areas through management

regulations or legislation (Government of Canada, 2010). “In these declared wilderness
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areas, the legislation only permits development and activities required for essential services
and resource protection. Wilderness designation is one of a range of tools to ensure the
preservation of wilderness values and will not change current visitor use of the area. Zoning
and landscape management unit objectives will determine levels of use in declared

wilderness areas” (Government of Canada, 2010, pg. 63).

On-site research location

Pukaskwa National Park provided the geospatial field survey locations for data
accuracy modification and data collection. Data accuracy and collection were based on the
availability of free geospatial data (see Appendix 2). Data accuracy enhancements and data
collection consisted of the use of GPS units, in conjunction with freely available satellite and
vector data. Frontcountry and backcountry areas, identified by the most current Pukaskwa
National Park management plan, were addressed, as well as surrounding areas within eight
kilometres of the park boundary. An eight kilometre buffer beyond the park boundary was
selected as it is more than two times the greatest buffer distance identified by Kliskey (1994)
in the Wilderness Perception Mapping methodology. The eight kilometre buffer provides
additional distance for the viewshed analysis. A literature review did not provide insight on
the spatial distance individuals can see and recognize. While that research would be

extremely informative it is out of the scope of the current project.

Pukaskwa National Park

Pukaskwa National Park, located on the shores of Lake Superior in Northwestern
Ontario, is the largest national park in Ontario (Canadian Heritage Parks Canada, 1995).

Officially opened in 1983, Pukaskwa represents rugged landscape in the boreal forest that is
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home to woodland caribou, black bear and wolves (Canadian Heritage Parks Canada, 1995).
The park is approximately 1,878 km? in size, located 300 km east of Thunder Bay and 400
km northwest of Sault Ste. Marie, Ontario (Canadian Heritage Parks Canada, 1995).
Although national parks are managed through various zoning strategies, the wilderness zone
in Pukaskwa National Park represents approximately 99% of the total area of the park, with
the remaining four zones, Special Preservation, Natural Environment, Recreation and Park
Services, occupying less than 2 km?, or 1% of the total park area (Canadian Heritage Parks
Canada, 1995). The visitation rate of Pukaskwa is one of the lowest within the Parks Canada
system. According to the 2009-2010 visitation season statistics, Pukaskwa National Park
received 6,289 visitors, making it the 13" least visited park in the Canadian National Park
system and the 5™ least visited of the southern parks located in the ten Canadian provinces
(Brackley et al., 2011). Pukaskwa National Park is divided into two main zonal differences;
front country and backcountry. The frontcountry region of Pukaskwa represents 1% or 2km 2
of the park. The frontcountry of Pukaskwa National Park is comprised of a campground for
tents and campers, an administrative office, visitor centre and frontcountry walking trails.
The Pukaskwa backcountry is primarily natural and untouched. Backcountry visitors to
Pukaskwa National Park participate in activities along the Lake Superior coast on the Coastal
Hiking Trail. The Coastal Hiking Trails is a 57 km backcountry trail containing 15
backcountry campsites. Pukaskwa National Park receives some of the lowest visitation rates
in the national park system. Pukaskwa National Park received 6,289 visitors during the
2009-2010 season; the number of backcountry visitors is unknown, but expected to be very

low. The combination of Pukaskwa National Park’s physical environment, geographic
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location and low visitation rates makes Pukaskwa National Park an ideal research location to

study the perception of wilderness recreationalists.
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Figure 1: Pukaskwa National Park

Purpose

As stated earlier, research on wilderness perceptions and the development of an
individual’s wilderness perception, has shown a wide range of factors and influences that
help formulate an individual’s perception of wilderness. Researchers have emphasized the
need to further understand the relationship between visitor attitudes and recreation impacts as
an essential and often less examined, method of improving wilderness management (Jones et
al., 2004). Attitudinal studies have shown that there are differences between particular
approaches to protected area management and perceptions of wilderness by visitors. Better

understanding of the variation in meaning of the term ‘wilderness’ by various users would
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increase the knowledge and expectations of wilderness visitors to protected areas. This
would assist in the analysis of expectations and management strategies and could help reduce
potential conflicts in wilderness areas.

Mapping wilderness perceptions has been successfully accomplished in mountainous
protected area in New Zealand and Colorado. The examples of Wilderness Perception
Mapping by Kliskey in 1994 and Flanagan and Anderson (2008) utilized 2D spatial analysis;
the third dimension, visual impacts were omitted from these studies. According to Kliskey
and Flanagan and Anderson (2008), wilderness perception of recreationalists can be dynamic
and complex, consisting, at a minimum, of social background, recreational activities,
recreational specialization and visual perception.

This study aimed to illustrate the spatial differences that 3D visualization can provide
to the Wilderness Perception Mapping methodology. Previous research has examined the
relationship between visual preference and perception of wilderness and how participants
from different recreational activities have different attitudes and perceptions of wilderness. A
review of the literature did not provide any research identifying the use of 3D analysis to
spatially locate perceived wilderness areas. This project analysed Pukaskwa National Park
with the use of the traditional 2D Wilderness Perception Mapping methodology as well as a

modified Wilderness Perception Mapping methodology to include 3D visualization analysis.

Relevance of the Study

The analysis of managed wilderness areas with the use of Wilderness Perception
Mapping has currently been conducted in mountainous regions in a 2D context outside of
Canada. This study provided applied research of the mechanism to understand how the

addition of 3D visualization alters the Wilderness Perception Mapping methodology, and to
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spatially identify wilderness locations. The research provided a tool for assessing wilderness
perceptions at a different geographic topographical location, within a Canadian context. The
potential close proximity of northern protected areas to industrial areas creates the possibility
of conflict. Understanding the spatial location of wilderness and the visual extent of
industrial infrastructure can be used by managers of both protected areas and industrial
companies, to help minimize the potential conflict between the recreationalists using the
northern protected areas and the established industry located in proximity to them.

Mount Revelstoke and Glacier National Park’s ‘visitor experience strategy’ identifies
five key areas for engagement and interaction (Government of Canada, 2010). Three of the

99 6

five areas: “virtual travelers,” “pass-through experience” and “beyond the edge and into
wilderness™ highlight the need to engage or increase visitor experiences with new media
technology or through a wilderness experience (Government of Canada, 2010). The ‘virtual
travelers’ initiative aims to provide experiences in the park and historic sites “anywhere in
the world that technology or media can reach” (Government of Canada, 2010, pg. 23). The
aim of the ‘pass-through experience’ is to “reach out to visitors in their vehicles and on-board
the rail tour trains, using new media technologies and other innovative communications”
(Government of Canada, 2010, pg. 23). The purpose of ‘Beyond the edge and into the
wilderness’ i1s to provide a “sense of connection and stewardship that may come from a
single backcountry trip or be the result of a lifetime of visits and an ever-deepening love of
these places” (Government of Canada, 2010, pg. 23). Mount Revelstoke and Glacier
National Park have clearly identified the use of new media technology and wilderness

2 (13

experiences as key elements within the park’s “visitor experience management strategy.”
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By using a Modified Wilderness Perception Mapping approach with the addition of 3D

analysis we identified the extent of wilderness areas in Pukaskwa National Park.

Research Objectives

The research objective was to analyze the potential areas of wilderness in Pukaskwa
National Park based on the use of 2D and 3D analysis using the Wilderness Perception
Mapping methodology. The results of the 2D and 3D Wilderness Perception Mapping were
correlated to the wilderness zoning of Pukaskwa National Park to understand any potential
differences in wilderness management. The research question was “Does the use of
traditional and modified Wilderness Perception Mapping techniques provide different

wilderness locations in Pukaskwa National Park?”
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Chapter 2: Literature Review

This chapter is divided along a thematic analysis. The thematic grouping represents
the major subject matter as it relates to the contribution to the research study. Each grouping

is associated with case studies associated to previous wilderness research.

Backcountry Recreation

The field of recreation is quite broad and containing a number of sub-groups or
disciplines within the overarching body. Fields include, but are not limited to; indoor
recreation, leisure, sports, outdoor recreation, adventure recreation, backcountry recreation
and wilderness recreation (Hall, 1989; Pigram and Jenkins, 1999; Plummer, 2005; Watson
and Roggenbuck, 1991). Recreation is also comprised of numerous elements consisting of
relationships, influences and factors that have been studied, researched and analyzed. As
Hall (1989) explains, participation in outdoor recreational activities can be influenced by
various factors, including supply, demand, perceptions and economic factors. Methods
associated with classifying outdoor recreational resources and opportunities have been
devised and implemented in management decision making processes. Various classification
methods and models have been developed, including the Recreational Opportunity Spectrum
(ROS), “classification’ by the Bureau of Outdoor Recreation (BOR) and ‘suitability’ by the
Canadian Land Inventory (CLI) (Hal, 1989; Pigram and Jenkins, 1999; Plummer, 2005).

Demand, in recreational geography, has been defined in four distinct ways (Hall,
1989). A traditional means of defining demand is derived from the neoclassical economic
definition; “a schedule of the quantities of some commodity that will be consumed at a

various price” (Hall, 1989, p. 45). The neoclassical definition is purely an economic means
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of understanding demand. While economics may be a contributing factor to outdoor
recreational demand, it is not considered the sole influence. The second definition is also
based in economic theory and represented by consumption and commodity. This definition
can be useful in numerous scenarios, however, it is deemed ineffective at defining demand in
an outdoor recreational context (Plummer, 2005; Hall, 1989).

Latent demand, or unmet demand, is a measurement between the potential level of
consumption and the potential level of unmet demand (Hall, 1989). Latent demand has been
utilized to help understand the opportunity value of a recreational resource in a future tense
(Hall, 1989). The final definition of demand can be used to forecast future consumption by
evaluating transformations relating to change in the supply or accessibility, resulting in the
identification of the latent demand; or the potential creation of demand (Hall, 1989).

Components of outdoor recreation consist of diverse elements, including physical,
environment and social. Many predominant factors of outdoor recreation have been
contributed to the physical environment (Plummer, 2005; Pigram and Jenkins, 1999).
Plummer (2005) argues that outdoor recreation is primarily “a unique feature of human
societies and a form of behavior” (Plummer, 2005, p. 97). Through social psychology leisure
and human behavior are defined and managed in recreational settings. Various approaches
suggest Plummer (2005) have been created to understand these interactions; some of the
most prominent are discussed next. Maslow’s Hierarchy of Needs has regularly been used to
help understand outdoor recreational behavior, and has a fundamental concept of need
fulfillment which identifies five human needs as the basis of the model; physiological, safety,
love, esteem and self-actualization (Plummer, 2005). According to Maslow, each level of the

model, starting at the base of the pyramid, must be partially fulfilled before an individual
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moves onward to a higher level within the pyramid structure (Plummer, 2005). Iso-Ahola’s
Levels of Causality of Leisure Behavior is a model specializing on the motives associated
with leisure behavior (Plummer, 2005). The Levels of Causality of Leisure Behavior is
represented by four levels ; leisure needs, perceived freedom and competence, need for
optimal arousal and incongruity, and biological dispositions and early socialization
experiences, within these levels, the upper ranks of the pyramid model are apparent
(Plummer, 2005).

Additional theories and models have been developed that help to explain and
understand outdoor recreational behavior, including the Expectancy Theory, Dimensions of
Leisure Behavior, Hierarchies of Demand in Outdoor Recreation and Satisfaction in Outdoor
Recreation (Plummer, 2005). These are explained next, Expectancy Theory is focused
around an idea that “certain behaviors will yield certain rewards” (Plummer, 2005, p. 103).
Expectancy Theory is comprised of two factors; that an individual has a perceived value of
the reward an identified behavior will be provide; and individuals participates in a specific
behavior to gain specific rewards (Plummer, 2005). The Dimensions of Leisure Behaviors,
as stated by Iso-Aloha, suggests that an individual’s motives for participating in leisure
activities can be explained by both the potential for escape and the search for opportunities;
representing psychological satisfactions pursued by individuals (Plummer, 2005).
Behavioral approaches consider actions that are specifically identified and directed by “goals
and/or expected outcomes” be the underlying theme for motivation associated with
participating in leisure activities. These motivations are best expressed in Manning’s
Hierarchies of Demand in Outdoor Recreation (i.e.: activities, setting, motives and benefits)

(Plummer, 2005). Many of the models associated with understanding outdoor recreational
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behavior focus on motives, while Manning suggests that satisfaction is a significant element.
Manning also states in outdoor recreation that basis for satisfaction, is complex, particularly
due to the diversity of influencing and changing factors and environmental conditions
(Plummer, 2005). This complexity is conceptualized as a combination of situational

variables and subjective evaluations (Plummer, 2005).

The concept of backcountry recreation has a variety of meanings and definitions;
however, for this research project backcountry recreation will be defined as a non-
mechanized activity involving one or more of the following three activities: hiking,
backpacking and paddling. Backcountry recreation will not be limited to distance of travel or
length of stay, because of the variation between the recreational activities that are being
studied in this research project. Typically, backcountry paddling occurs over a period of
time, extending from an overnight stay, to multiple weeks or months. Hiking and
backpacking in a backcountry setting typically involve travelling long distances.
Backcountry recreation will be defined as activities that are undertaken in more remote and
less developed areas; defined as regions with minimal human development (ie: roads,
buildings and electrical infrastructure). Finally, backcountry activities can be participated in
a group, including a commercial setting, or individual context. These types of activities are
described as follows.

Backcountry travel by foot is a popular recreational activity. Backpacking, which is
the act of travelling by foot carrying gear and supplies, in a natural setting, is known by
various other terms, such as hiking, bushwalking, trampling, trekking and walking (Buckley,

2006). Recreationalists participate in backpacking activities in various geographical
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conditions, different seasons and for various lengths of time (Buckley, 2006).

Backcountry paddling can consist of numerous modes of travel, differing by method
of travel and the vessel used. While there are differences between the various types of
travel, backcountry paddling can be characterized as propulsion of a floating vessel without
the use of a mechanical device (Buckley, 2006). The mode of travel ranges for backcountry
paddling including; canoeing, kayaking and rafting. Backcountry paddling can take place in
flat water bodies, rivers or oceans (Buckley, 2006). The wide range of modes of paddling, as
well as the environment in which they occur, will not be limited in the research study. All
potential non-mechanized modes of paddling, in any environmental water body, will be

considered as paddling throughout the research study.

Wilderness Perception

Minimizing the impacts of recreation activities in wilderness areas requires
monitoring and management strategies (Jones et al., 2004). In situations of multiple uses,
this type of management can be exceptionally challenging and expensive. Attempts to
understand wilderness perceptions of recreationalists have been conducted in various
wilderness settings throughout the United States and Canada. Studies by Bultena and Taves
(1961) collected data from interviews performed with over 428 campers and canoeists from
1956 to 1958 in the Superior National Forest, Minnesota, which provided some of the earliest
understanding of visitor attitudes towards wilderness and forest management. Hendee et al.
(1968) conducted their research in Glacier Peak Wilderness in Washington state, Three
Sisters Wilderness in Oregon and Eagle Cap Wilderness in Oregon. This particular study
focused on backpackers, day hikers and horseback riders in these protected areas; finding

different wilderness perceptions between the recreational groups. Other early studies
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examining and measuring wilderness perceptions were conducted by Berger and Luckmann
(1966). In this study they proposed that institutions, presumed to be experienced as concrete
entities, are “actually social constructions in which the title of the institution...is often
associated with attitudes towards its potential actions” (Jones, et al., 2004, pg. 51). Stankey
(1972) examined the wilderness perceptions of 500 recreationalists (hikers, climbers,
paddlers) visiting various wilderness areas throughout the US including: Bob Marshall in
Montana, Bridger in Wyoming, High Uintas in Utah and the Boundary Waters Canoe Area in
Minnesota. Many of these studies sought to understand the levels of wilderness purism in
recreation. ‘Wilderness purism’ is a classification of various wilderness attributes consisting
of infrastructures, solitude and remoteness (Bultena and Taves, 1961 and Hendee et al.,
1968). The results of Bultena and Taves, Hendee et al., Young and Lucas suggested that
visitors preferred “less than pure” wilderness experiences that are locations with human
development and limited locations to experience solitude; while wilderness users preferred
wilderness areas with less anthropogenic disturbances and more solitude.

More recent studies conducted by Lutz et al. (1999) and Jones et al. (2004) focusing
on the social construct of wilderness recreationalists have also revealed various differences
between rural and urban recreationists. The study involved 75 urban participants from
Victoria, British Columbia and 75 rural participants from Telkwa, British Columbia. The
results of the Lutz et al. (1999) study suggest that rural resident’s perception of wilderness is
less influenced by human interactions in natural settings, while urban residents are less
tolerant to human related disturbances to natural environments. The study by Jones et al.
(2004) during the summer of 2003 in Mt. Olympus Wilderness area in Utah noted differences

in wilderness perceptions between rock climbers and non- rock climbers. Furthermore, Jones
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et al. discovered a significant difference in wilderness perception between sub groups of rock
climbers.

Additional wilderness perception studies have been conducted that identified
components of ‘setting’ related to wilderness, based on the recreationalist’s perspective (Cole
and Hall, 2009). The approach taken by Cole and Hall (2009) assessed the perceived
sensitivity of experience associated with different setting attributes, which provided an
empirical foundation for making decisions about the most significant indicators of wilderness
settings. Cole and Hall (2009) concluded that elements impacting solitude, setting and
human occurrence had the greatest influence associated with wilderness perception; in a
positive and negative manner. The development of a recreationalist’s perception of
wilderness is dependent on individual experiences, social background and motivations
associated to wilderness travel. As with other studies, solitude and human development had
the greatest impact on the majority of recreationalists, regardless of the individual’s social
construct, level of wilderness experience or wilderness intensions (Cole and Hall, 2009;
Higham et al., 2000a; Higham et al., 2000b)

An individual’s wilderness perception can be based on various components, which
may be physical, emotional or legislative (Higham et al., 2000b). Understanding the
components that formulate an individual’s wilderness perception can be associated with the
level of involvement with the area, level of experience, social background and expectations
(Kliskey, 1994; Higham et al., 2000a; Higham et al., 2000b; Stankey, 1973; Cole and Hall,
2009, Jones et al., 2004; Lutz et al., 1999). The perceptions of wilderness between
backcountry users and non-wilderness users have similarities and striking differences, as

noted by Higham et al. (2000b). These differences were categorized into four classes based
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on the Wilderness Purism Scale. The study concluded that the majority of the non-
wilderness users were non-purists or neutralists, while the backcountry groups were
identified as neutralists and moderate purists.

Social constructionists developed a theory that “perception of landscapes is often less
objective because it is constantly being constructed differently among individuals according
to their backgrounds and positions in the social environment” (Jones et al., 2004, p. 51).
Participants defined as wilderness purists, preferred wilderness scenery to be pristine as a
consequence of the learned values that they share for the institution of wilderness (Jones et
al., 2004). In contrast, other individuals immersed within different social worlds prefer

wilderness scenery as a function of a particular wilderness activity.

Wilderness Purism

Wilderness Purism Scaling (WPS) technique, developed by Stankey in 1973 is a
system by which future researchers based their wilderness perception (Higham et al., 2000a).
The wilderness purism scaling is based on four elements; artefactualism, naturalness,
remoteness and solitude. The wilderness purism scale identified by Stankey (1972)
classifies wilderness recreationalists into four classes; purist, moderate purist, neutralist and
non- purist. The wilderness purism scale measures backcountry user’s attitudes toward
desired activities, infrastructure and settings defined as wilderness settings (Kliskey, 1994).
Through sixteen items, participants identify the levels of wilderness desirability. The values
from the sixteen questions are calculated to provide a score, which identifies the participant’s
wilderness purism level (see Table 1). The wilderness purism scores are calculated from a

Wilderness Purism Mapping survey providing insight into the individual’s wilderness
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perception. Higher scores from the survey implies a strong purist, while lower scores implies

a non-purist.

Perception | Purism Class | Purism Score
Level
1 Non-purist 16 — 45
2 Neutralist 46 — 55
3 Moderate Purist 56 — 65
4 Strong Purist 66 — 80

Table 1: Classification of perception levels based on purism scores
(Kliskey et al, 1994)

Wilderness perceptions have been consistently divided into groups associated with
solitude, remoteness, human development and naturalness (Kliskey, 1994; Kliskey, 1998;
Higham et al., 2000a; Higham et al., 2000b), and resulted in the creation the creation of the
Wilderness Perception Scale (Stankey, 1972 and Stankey, 1973). Wilderness purism is
influenced by physical facilities such as huts, tracks and bridges; as well as the attributes
related to remoteness and solitude, such as mono-culture forests and mining adjacent to the
wilderness areas. In a similar light, the Wilderness Purism Scale attempts to classify
individuals into four classes, based on the perceived purism towards wilderness; strong
purist, moderate purist, neutralist and non-purist (Stankey, 1972 and Stankey, 1973).

The Wilderness Purism Scale employs human development infrastructure such as

trails, campsites, huts, bridges and roads, as well as elements of solitude and encounters with
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commercial recreational groups, as criteria to gage individuals’ level of acceptance on a
wilderness trip, to characterize them according to the Wilderness Purism Scale. Wilderness
Purism Scale surveys were used to classify individual needs, tolerance to infrastructure and
human development, and solitude. The Wilderness Purism Scale has been used in various
wilderness research studies (Kliskey, 1994, 1995 and 1998; Higham et al. 2000a and 2000b).
The following is a discussion of the four properties of Wilderness Perception Mapping.

Artefactualism is a property that describes any evidence of human activity in the
recreational setting. Evidence of human activity may take the form of physical development,
such as roads, trails, bridges, huts, toilets or campsites. Artefactualism can also consist of
commercial activities such as logging, farming and mining. Tourist perceptions vary greatly
across artefactualism (Higham et al., 2000a).

Naturalness, in the original research in New Zealand, was defined as an area with
minimal ecological alterations. Elements of measuring naturalness according to the
Wilderness Purism Scale include the following categories: minimum of two days to travel the
area on foot and, stocking of non-native species, the existence of exotic trees and plants
(Higham et al., 2000a). Within the case study in Pukaskwa National Park, the presence of
forestry activities will serve as an indicatory of a none naturalness area.

The elements used to measure remoteness consist of areas free from motorized
transportation, lack of road access to the area, and a great distance to urban developed areas
(Higham et al., 2000a). Variables associated to remoteness have similar properties
expressions as neutrality. Remoteness according to the levels of the purism scale is impacted

by features associated to development (please see Appendix 1 for further details).
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Solitude, as it is related to the Wilderness Purism Scale, is an intrinsic social element
of a wilderness recreationalist. Solitude can be influenced by the number of participants to
an area, and the presence (if any) of recreational activities as well as the density and/or
encounters with individuals or groups. The idea of solitude is associated to individual

experiences and constructs (Lutz et al., 1999).

Wilderness Perception Mapping

Solitude, remoteness and development have been long understood as elements that
contribute to development of wilderness perception. Wilderness Perception Mapping,
developed by Kliskey (1994), builds upon the research from the wilderness community to
spatially map wilderness perceptions of wilderness recreationalists based on the Wilderness
Purism Scale from Stankey (1972). Wilderness Perception Mapping employs Geographical
Information Systems (GIS) to spatially identify geographic areas perceived as wilderness
associated to the Wilderness Purism Scale. Wilderness Purism Scale is used with the
Wilderness Perception Mapping methods to spatially classify geographic regions based on
the four classes of wilderness purism.

Research conducted by Kliskey (1994, 1995 and 1998) focused on the North-West
Nelson Ecological Region, comprised of the North-West Nelson Conservation Park and
Kahurangi National Park on the south island of New Zealand. Backpackers and hikers
completed the 16 question questionnaire in-order to illustrate their wilderness perceptions.
The 16 questions provided a basis to generate a map of perceived wilderness areas for each
of the four wilderness purism classes. The Wilderness Perception Mapping research by
Kliskey in 1994 and 1995 was used to link to the Recreational Opportunity Spectrum (ROS)

to generate a recreational opportunity map of the North-West Nelson Ecological Region
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based on the availability of backcountry recreational opportunities and wilderness
perceptions (Kliskey, 1998).

The Wilderness Perception Mapping combined with the Recreational Opportunity
Spectrum was also used in the San Juan National Forest and surrounding wilderness areas;
Lizard Head Wilderness, Werninuche Wilderness and South San Juan Wilderness in south-
western Colorado (Flanagan and Anderson, 2008). Flanagan and Anderson (2008) used four
wilderness purism classes, strong purist, moderate purists, neutralists and non-purists as the
classes for analysis, resulting in three purism classification areas. In this study, the strong
purist, moderate purist and neutralist classes were represented, while the non-purist class was

not distinctly different from the neutralist class.

Visual Perception of Wilderness

Visual perception studies provide additional information in the understanding of
wilderness perceptions. For example Lutz et al. (1999) used a photo-based study and found
significant differences between rural and urban participants of perceived anthropogenic
activities. Lutz et al. (1999) concluded that rural visitors were more tolerant to
anthropogenic disturbances than urban visitors (Lutz et al., 1999). Similar studies conducted
by Hammitt and Patterson (1995) and Jones (1995) found that evidence of human impact
(roads, buildings in surrounding towns) were scored significantly lower in visual preference
than natural factors (Jones, 1995). This overview highlights the importance of visual
landscapes to wilderness perceptions, while also recognizing individual differences. These
various findings have resulted in differences in interpretations with some researchers arguing

that visual preference is a social concept that is often highly subjective and personal, while
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others state that attitudes toward the natural landscape are dependent on its physical

conditions and individual perceptions of the landscape (Jones et al. 2004).

Visual Perception

Visual impact assessment has been conducted through the help of images, photos and
computer simulations (Palmer, 1979; Stevenson et al., 1979; Anderson, 1979; Paulson, 1979;
Anderson et al., 1979; Kaplan, 1979; Hammitt, 1979; Hatfield et al., 1979; Blau et al., 1979;
Angelo, 1979; Petrich, 1979 and Magill et al., 1979). Computer based visualization provides
a method for simulating natural environment processes or changes to the environment.
Computer based visualization provides a visual understanding of the natural environment at a
variety of scales; site specific or landscape. Early technological limitations limited computer
based visualization at the mid or large landscape level, confining computer based
visualizations to site specific representations (Blau et al., 1979; Angelo, 1979 and Petrich,
1979). Site specific visualization, such as the study performed by Angelo (1979) who used
computer graphics to visualize the proposed expansion of the Sunshine Ski Area in Banff
National Park was limited by the available technology. The limitations during the Sunshine
Ski Area expansion study reduced the visual area to a region 4,000’ x 5,000 feet in size,
which had to be plotted to paper maps for viewing. The availability of 3D rendering engines
and graphics as the study by Angelo (1979) illustrates, limited the ability for real-time
viewing.

Early computer based visualization of landscape level environments analyzed spatial
data to generate 2D representations of landscape level viewsheds (Paulson, 1979, Hatfield et
al., 1979 and Anderson, 1979). Hatfield et al. (1979) utilized computer aided visualization to

determine the viewshed and line-of-sight of a proposed surface mine within the proximity of
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a national park in southern Colorado. Geographic data was utilized to gage the topographic
composition of the region for line-of-sight analysis from the surface mine to all regions of the
national park. The limitations of the technology required the data to be represented as a 2D
colourized raster file (Hatfield et al., 1979).

Utilization of visualization and visual assistance for the understanding of visual
impact and individuals’ wilderness perception has recently adopted the use of photo based
surveys to assist with social science analysis. Development of perceptions associated to
wilderness and the natural environment are engrained with numerous factors, including a
visual component (Jones et al., 2004, Lutz et al., 1999, Dorwart et al., 2010, Tahvanainen et
al., 2001 and Buijs, 2009). The visual component provides a different developmental process
in the development of a perception than verbal description (Tahvanainen et al., 2001). The
visual component has a significant difference in the development of an individual’s
perception compared to verbal descriptio