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Abstract: Outdoor recreation management research has made great strides in measuring why people
participate in outdoor recreation and which benefits they enjoy from recreational experiences. The
usc of spatial analyses as both preliminary information and management products can orient the
findings of outdoor recreation management studies towards improvement of visitor experiences.
Under our proposed model, the spatial perspective would be added to well-established quantitative
and qualitative procedures to offer outdoor recreation managers an integrated base of information
for management decisions. Finally, cartographic products of geospatial analyses may be used as
parts of persuasive education-based management solutions. An example of the proposed procedure
for recreation management research is the lead author’s recent thesis work at Jockey’s Ridge State
Park, North Carolina, USA.
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Introduction

In this paper, we describe a conceptual model for the use of contemporary cartographic techniques,
especially geospatial analysis, in the study of visitor experiences in outdoor recreation. Qutdoor recrea-
tion in parks and protected areas covers a wide range of settings and activities and has been a primary
focus of the leisure studies field for over 25 years. Theories of geography, landscape architecture, and
leisure studies have all sought to inform spatial issues that arise in park management. The resulting
body of knowledge has addressed threats to the quality of recreation experiences, such as environ-
mental impacts and crowding. However, applied research of the visitor experience to inform park
management usually treats spatial issues such as crowding or environmental impacts on a somewhat
superficial level. Maps are used to illustrate and sometimes quantify user behavior and areas of con-
cern. However, the methods of social science used are typically far more sophisticated than the cartog-
raphy. According to Mohamedahmed (2000) “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” (p. 40). Therefore we
offer the following research question: How can contemporary cartographic techniques complement
studies of the visitor experience in outdoor recreation settings? We will examine the research prece-
dent for this question from the leisure studies as well as cartographic fields. We will then propose
a model for integrating geospatial research techniques and cartographic products into the experience-
oriented procedures for park management research. A description of the model is followed by an ex-
ample study of Jockey’s Ridge State Park in North Carolina, USA (Mitas 2006). The role of spatial
analysis and cartography in managing the Jockey’s Ridge experience is discussed. Finally, the implica-
tions of our model for future research in leisure studies as well as cartography are explored.
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Research Precedent

The most widely accepted research paradigm concerning questions of park management is Bene-
fits-Based Management (BBM). Manning (1999) defined BBM as study of “the ultimate or higher-
order benefits of recreation that flow to individuals and society at large” in ways that can be measured
empirically. Pierskatla et al. (2004) examined nine pilot studies of BBM using meta-analysis. The
studies included several State Parks in Minnesota as well as State Parks and private natural areas in
Colorado and Arizona, USA. Research intended to inform the BBM approach has contributed towards
understanding of benefits sought by recreation participants. However, BBM has been criticized as be-
ing narrow in method and domain (Hemingway and Parr 1999; More 2002). Recent studies (Frauman
and Cunningham 2001, Stein et al. 1999) have explored possibilities of variables besides benefits that
may be important to measure for management, and stakeholders besides participants whose percep-
tions may be pertinent to management. Studies to inform BBM have not widely utilized spatial visuali-
zation or analysis, suggesting a need for a conceptual model of spatial and social research of the out-
door recreation experience. According to Mohamedahmed (2000), “The preoccupation with social pro-
files rather than visitor distribution and behaviour has led to unjustified reliance on surveys in recrea-
tion site studies, though much can be achieved through simple observations and mapping” (p. 39).

Mohamedahmed (2000) offers a thorough literature review of the use of GIS technology in re-
search that informs outdoor recreation management. While cartography and Geographic Information
System (GIS) has been extensively used to inventory parks’ natural resources and to provide informa-
tion to park visitors (see for example the Interactive map center provided by the US National Parks
Service at http://www.nps.gov/gis/), use of geospatial tools in social studies of park visitor behavior is
less common, often due to insufficient data and complexities associated with GIS tools. Growth of
Web-based GIS over the past 5 years along with the US government policies that provide free and casy
access to geospatial data opened new opportunities to use geospatial information well beyond its tradi-
tional disciplines.

Methods of spatial analysis have been used to study the more specific management issue of envi-
ronmental impacts. Examples include (Carr 2006). GIS is typically used to record, visualize, and quan-
tify areas of environmental degradation caused by recreation activity such as camping and depreciative
behavior such as vandalism. When compared against visitor perceptions of environmental impacts,
such research serves as a precedent for the present study. A 1995 study by Confer, Graefe, and Tire
cited by Mohamedahmed (2000) examined issues of carrying capacity that may affect boaters’ recrea-
tional experience, demonstrating “the feasibility of [spatial analysis] for manipulating and displaying
social and spatial data in GIS” (p. 44). Such use of spatial analysis is even more relevant to our inquiry
than assessments of environmental impacts.

The most recent developments that provide tools for combining user data with I[nternet resources to
create customized maps on-line without the need to download any data or software further extend the
interest in geospatial information in general and “map-making” in particular (see for example Mapping
Hacks by Erle et al. 2005). At the same time, GIS is stimulating the development of sophisticated si-
mulations of visitor behavior using intelligent agent modeling. Itami and Gimblet (2001) present
RBSim 2 that combines concepts from recreation research and artificial intelligence to explore com-
plex interactions between humans and the environment aimed at reducing bottlenecks and overcrowd-
ing during the holidays. This precedent of emerging technologies demonstrates the potential of con-
temporary GIS and cartography to model and analyze management problems in outdoor recreation.

The Conceptual Model

Many issues addressed by park management have spatial components. We have discussed research
in outdoor recreation management that has developed a framework of managing park spaces and facili-
ties towards a maximum of beneficial outcomes to current and future visitors. This research forms
a precedent for the use of the geospatial approach to both study and enhance the visitor experience

(Fig. 1.
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Fig. I Conceptual model for the use of geospatial analysis and cartography
in management of the outdoor recreation visitor experience

Management issues with spatial components such as crowding and environmental impacts have be-
en shown to reduce satisfaction from ouidoor recreation experiences (Manning 1999). These problems
interfere with the space of the park in question, changing it in ways that visitors may be able to per-
ceive. Visitor surveys as well as quantitative assessments of the situation are used to measure the ex-
tent of problem. Visitor surveys are regarded with particular importance because, when done correctly,
they can assess the relationship between the issue at hand and the quality of the visitor experience.

We propose that a cartographic analysis of the spatial dimensions of issues such as are discussed by
Manning (1999) including crowding, conflict, environmental impacts and depreciative behavior, as
well as natural change, can inform the design of a visitors survey study. Cartographic visualization and
analysis of spatial phenomena in parks can be used to determine ideal sites for sampling of visitors.
Survey questions can also be written with direct reference to locations or phenomena of interest. The
visual and conceptual representation offered by modern cartographic techniques allows researchers to
form a tangible understanding of the physical aspects of the management issue before relating it to the
visitor experience. For example, research of environmental impacts has shown that the visitor experi-
ence is largely unaffected by less noticeable impacts such as soil compaction (Manning 1999, Roggen-
buck 1992). A cartographic representation of compacted areas created before a survey is administered
to visitors can serve as a baseline reference for the extent and location of soil compaction that the sur-
vey respondents may have seen. When combined with the survey results, the researchers and managers
will understand which areas of soil compaction may have affected the visitor experience, and where
these areas are.

GIS analyses are especially suited to inform research of the visitor experience because of their ca-
pability for exploring spatial and temporal relationships between landscape features that influence the
visitor’s behavior, Moreover, they are easily connected to databases that can contain geospatial as well
as, visitor behavior data, as long as it is referenced to particular spatial points or areas. The GIS can
then be used not only for capturing the visitors behavior at a certain point in time but also study its
evolution over time. A survey of visitors can then proceed with a substantial precedent of site-based
information. Typically, such a survey measures benefits and outcomes that visitors may receive from
the park, as well as their visitation and activity participation behavior. This information is then related
spatially, temporally, and generally to the management issue of concern. The goal of the visitor survey
is to inform an intervention in the management of the park to maximize benefits that visitors gain from
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the experience. Analyses of visitor data are usually displayed in the form of tables in technical reports,
but can be linked to existing geospatial data and visualized spatially (Fig. 2).

Fig. 2 Geospatial data related to visitors can be mapped using on-line mapping tools — in this
case the location of Jockey’s Ridge state park visitors home zip codes were mapped using the
tools provided at hitp://GPSvis ualizer.cony. Web tools were also used to compute the median
distance from visitors’ homes as 380 km.

Mohamedahmed confirmed that, as of 2000, very little such linking had been done in outdoor rec-
reation management research. Manning (1999) discusses several categories of intervention actions that
can be used to address management issues. The category of educational actions — explaining the issues
and attempting to change visitor behavior through persuasion — is often advantageous, due to its typi-
cally low cost and low impact on the visitor experience Manning (1999). Specifically, “persuasive
communication is generally believed to be a lighthanded or subtle visitor management strategy that
protects visitors’ freedom and the essence of leisure engagements” (Roggenbuck 1992, p. 194). 1t is
effective in preventing uninformed, unintentional, unskilled, or careless acts of depreciative behavior
{Roggenbuck 1992). Studies such as (Bullock and Lawson 2006) also show that educational actions
are widely supported by park visitors. We suggest that cartographic products that result from initial,
pre-survey geospatial analyses can be a valuable component of educational materials such as brochures
and informative signs. In addition to reinforcing verbal information, including an illustrative map of
the natural and hurnan elements at issue may hold potential to increase effectiveness of the educational
message by addressing visitors that tend to learn visually, with pictures rather than words. The fact-
based origin of geospatial analyses could also add persuasive power to educational displays, as visitors
are sensitive to the credibility of the source in their reactions to persuasive messages (Roggenbuck
1992).
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Example: Jockey’s Ridge State Park, North Carolina, U.S.

Jockey’s Ridge State Park, located on North Carolina’s Outer Banks barrier islands in the south-
castern U.S, (Fig. 2), contains the largest active sand dune on the U.S. Atlantic coast. Park managers
have faced complex issues of natural change at the park. Movement of sand has required interventions
such as planting and removal to prevent the dune from threatening surrounding houses and roads.
Also, the dune has decreased from a height of 42.1 meters (138 feet) to 25.3 meters (83 feet) over the
past 50 years (Fig. 3), causing concern to some local residents and visitors that the smaller size of the
dune made the park less exciting and less valuable to visit. A 1996 research summit at the park found
that taking management action based on scientific research was critical to avoid political conflict and
degradation of the visitor experience (Ellis 1996). This stated need for research set the precedent for
empirical studies of the geomorphology, natural history, and visitor experience at the park.

110t 1949: 138 t

o

1974

Fig. 3 Eastern view of the dune from the ocean based on DEMs computed from digitized contours (1 974} and LI-
DAR data (2001) and visualized using GRASS GIS. The upper image shows the 1974 data and 2001 data simul-
taneously. The approximate peak location from 1949 is also shown.

A stratigraphical study of the Jockey’s Ridge dune by Havhoimet al. (2004) used ground-
penctrating radar and core samples to show that the dune had historically cycled between high-growing
maritime forest (such as Nags Head Woods, just north of Jockey’s Ridge) and the current unvegetated
active dune. GIS modeling and historical research by Mitasova et al. (2005) quantified the processes
that shaped Jockey’s Ridge by measuring the dune’s deflation and migration rates. This research in-
cluded 3-dimensional spatial visualization using land use raster files draped over digital elevation
miodels as well as quantitative analysis of sand volume and elevation changes (see also Mitasova and
Hoflerka 2003). Finally, overlay analyses by Mitas at al. (2005) analyzed potential for spread of vege-
tation and effects of dune movement on elevation of the Sand in the Tracks trail in the park. Spatial
analyses and cartographic visualizations served an important role in these studies. For example, the
historical research was facilitated by availability of on-line scans of historical maps that indicated the
presence of sand dunes and that revealed that the high elevation was relatively temporary phenomenon
(Fig. 4 and Fig. 5).
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Fig. 4 Sections of historical nautical charts (NOAA, 2006; Library of Congress 2006) indicate presence of
sand dunes on the barrier island but no dune elevation data or specific Jockey’s Ridge feature. The maps
cover the following period: a) 1793, b) 1823, ¢) 1862, d) 1862, ) 1879.

This research was necessary to understand the geomorphological processes that had caused concern |
to park managers and required management actions. By quantifying the dune’s movements and relat- |
ing them to the natural history of the area, it was possible to predict the locations and extent of future ;
management problems., It became clear that sand from the park will continue to cross the south and
west borders of the park until stabilized, and that the dune had diminished in size partly because of ve-
getation growth at the base of the dunes, as is typical of a dune-forest cycle seen across the Outer
Banks before development for tourism (Cobb 1906). Measurement and visualization of these concerns
was important to discussing the theoretical basis for a visitor survey with professional colleagues. The
visualization of elevation data in Figure 3 created an easily understood image of the dune’s deflation
and movement that was useful to management, social scientists interested in the visitor experience, and
eventually visitors themselves. The maps and 3-dimensional views of the dune area were also impor-
tant in justifying the study to resident stakeholders and designing the study with an accurate perception
of issues in mind. Informal interviews with stakeholders and park management were used to generate
survey questions.
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Fig. 5 More recent maps and photos: a) 1917, b) 1950 provide more detailed information including elevation,
indicating that the relatively high dune with distinct peak (138 ft, 42 m) was a recent, short-term phenomenon.

Visitor survey data were collected by a paper questionnaire given to a systematic sample of visitors
entering the park at various times of day during the peak summer season and also during the early fall
of 2005. The questionnaire contained 24 interval-level scale items as well as several open-ended ques-
tions that asked visitors for their thoughts on Jockey’s Ridge as a unique attraction in the Northern Ou-
ter Banks tourism context and their feelings on the dynamic nature of the park’s natural features.
A factor analysis of scale items revealed five factors: Personal Benefits, Observing Nature, Sensational
Benefits, Structured Activities, and Solitude. The scores for these five factors were then entered as in-
dependent variables for a series of linear and logistic regressions. Several significant relationships we-
re found between the factors and behavioral and perceptual variables (Mitas 2006).

Responses to the open-ended questions were content anatyzed for themes and coded to determine
theme occurrences and relationships, revealing a variety of important themes in the experience of the
dynamic landscape of Jockey’s Ridge in the context of Outer Banks tourism, The importance of nature
as communicated in the qualitative responses suggested that for many visitors nature is at the center of
the Jockey’s Ridge experience. The nature-oriented management of Jockey’s Ridge as a State Park and
the natural character of its landscape offer visitors a relief or contrast from the highly developed touris-
tic environs of the Northern Outer Banks. The experience of nature with the dune feature as its chief
attraction provided opportunities for family time and bonding, peace and quiet, and visual enjoyment
of a spectacular natural scene (Fig. 6). Experience of Jockey’s Ridge as a natural setting led to the pre-
dominant perception that the ever-changing size and shape of the dune are caused by natural processes.
Many visitors experienced changes as enjoyable or simply inevitable (Mitas 2006),
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Fig. 6 Jockey’s Ridge with visitors a) peak summer season with shallow water
pools in low areas forming after rain; b) on the top of the dune in October with
view of the Atlantic ocean; c) model of the dune based on lidar data showing the
viewing locations on the photos.

A small number of visitors, however, found the processes of dune movement and deflation upset-
ting, often because they perceived commercial development rather than natural processes to be the
cause of the changes. This finding suggests that additional education could be a management solution
that will improve the Jockey’s Ridge experience for some visitors. Specifically, visitors who would
otherwise believe that development was causing the dune to shift and decrease in height may appreci-
ate these changes if they understand the natural processes that actually cause them (Mitas 2006).

At this writing, the results of the visitor survey have not yet been discussed with park management.
However, visualizations and geospatial data from the initial GIS and stratigraphical analyses have al-
ready been made available to park management. The initial cartographic research of the management
issues, then, will be part of the solution. Color prints of visualizations as well as multimedia presenta-
tions can be used by the managers and staff at Jockey’s Ridge State Park for interpretive displays and
presentations.

Implications

We have presented a conceptual model for the use of contemporary geospatial analysis and carto-
graphic visualization in research of the visitor experience. We have shown theoretically and by way of
example how developing geospatial technology can be applied towards park management issues, even-
tually increasing the quality of outdoor recreation experiences. This model has implications for re-
search in the leisure science as well as cartographic fields, and holds potential as a protocol to integrate
the two fields of study. In general, future research could test the connections between cartographic
procedures and visitor experiences presented in our model empirically to refine its effectiveness as
a procedure for managing outdoor recreation experiences.
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A spatial perspective of management problems in outdoor recreation such as crowding, conflict,
environmental impacts, and natural change offers an understanding of these situations that merely qu-
antitative or qualitative analyses cannot. Our model suggests that spatial analyses can provide useful
background information towards the design of a visitor survey. Future research could explore the pos-
sibilities of basing empirical research of visitors on geospatial knowledge to develop instrument design
and sampling procedures that address specific management issues. Additional research on the use of
cartographic products in visitor education is also needed. Effectiveness of different types of maps and
visual elements in educational interventions could be tested to further specify recommendations to park
management, Existing literature on effectiveness of persuasive education (Roggenbuck 1992) is thor-
ough but not sufficiently specific to determine the importance of visual information specifically.

GIS and digital cartography technology could, in turn, be developed to produce more effective
educational products to visitors. Web-based GIS systems have made geospatial analysis accessible to
a general population. A product of this type targeted at park and landscape management would be ef-
fective in informing managers of the extent and location of management issues.

The advances in leisure science research of outdoor recreation over the past 25 years have built
a solid theoretical foundation for management of visitor experiences on empirical survey research. Ex-
panding the use of a spatial perspective towards management issues and visitor behavior as well as
education could broaden the information available to park management, ultimately resulting in more
efficient and effective management practices. Furthermore, spatial analysis suggests an expansion of
the spatial perspective in theoretical understanding of outdoor recreation visitor experiences. Such un-
derstanding would be welcome at a time when outdoor recreation resources are seen as important to
society yet subject to frequent political conflict.
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Resumé
Model pre iilohu kartografie pri riadeni zdZitkov ndvitevnikov parku

CieTom vyskumu manaZmentu rekreacie v prirode je vysvetlif, prefo sa l'udia takejto rekredcii venujl, aky
writok im to prinasa (a taktieZ celej spolonosti) a tieto poznatky pouzit' pri riadeni prevadzky a rozvaja prirod-
nych parkov a rekreaénych zariadeni. Priestorovd analyza mdZe poskytnit délezité informicie pri priprave prie-
skumu névitevnikov a jej vysledky mdzu prispiet k opatreniam na skvalitnenie pobytu ndvitevnikov sicasne so
zachovanim kvality prirodného prostredia. V nafom prispevku navrhujeme koncepciu, ktora zaglefiyje priestorovi
analyzu do integrovanej informatnej bizy pre riadenie parkov ako nového komponentu popri itandardnych
kvantitativnych a kvalitativnych pristupoch. Kartografické produkty vytvorené na baze vysledkov priestorovej
analyzy sa mozu stat’ sidastou vzdelavacich materidlov pre ndvitevnikov a podkladov pre manaZment parku.
V tomto élanku uvadzame aplikaciu a vyskum tohto modelu pri riadeni Statneho prirodného parku Jockey’s Ridge
na pobrei USA (3tit Severnd Karolina).

Obr. | Konceptualny model pouzitia GIS a kartografie pri riadeni z4Zitkov navstevnikov prirednych parkov

Obr. 2 Priestorové dita o navétevnikoch parku je moZné kartograficky zobrazit' pouZitim internetovych mapo-
vacich systémov, napriklad zip kody (adresy) navitevnikov Jockey’s Ridge parku boli zobrazené v po-
uzitom nastroji GPSvisualizer.com. Internetovy program bol tiez pouZity pri vypotte medianu vzdialenosti
medzi parkom a bydliskom navétevnikov (380 km).

Obr. 3 Pohl'ad na dunu z vychodu od ocednu simulovany na zdklade digitilnych modelov terénu pocitanych
z digitalizovanych vrstevnic pre rok 1974 a lidarovych dét pre rok 2001, Data boli spracované systémom
GRASS GIS (http://grass.itc.it). Horny obrazok simultinne zobrazuje modely pre rok 1974 a 2001. Prib-
lizna vy$ka duny v roku 1949 je naznadena.

Obr, 4 Vyrezy historickych namornych mép (NOAA 2006; Library of Congress 2006) naznaduju pritomnost’ diun
v oblasti bariérovych ostrovov, ale chybaji informacie o vyike a pecifickych tvaroch duny Jockey’s
Ridge. Mapy st z rokov: a) 1795, b) 1823, c) 1862, d) 1862, e) 1879.

Obr. 5 Mapy a fotografie z rokov a) 1917, b) 1950 obsahuji detailnejiie informacie vratane vysok a naznadujl, Ze
duna charakterizovand relativhe vysokym vyraznym vecholom pretrvala relativne kritko, vyska na
zadiatku 20. storodia bola mengia ako v sa¢asnosti..

Obr. 6 Sadasny park Jockey’s Ridge s navitevnikmi: a) $pitkova letna sezona; b) na vrchole duny v oktdbri
v pozadi s Atlantickym ocednom; ¢} model duny potitany z ,lidarovych™ dat s vyznadenymi pohladmi na
fotografiach a, b.

Lektoroval:

Doc. RNDr. Jaroslav HOFIERKA, PhD.,
Preovska univerzita, Prefov

86



	077.tif
	078.tif
	079.tif
	080.tif
	081.tif
	082.tif
	083.tif
	084.tif
	085.tif
	086.tif

