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Abstract

A spatial perspective of  visitor experiences in national parks – Investigating the 
potential of  Public Participation GIS methods in outdoor recreation planning  

 Pietilä, Miisa, Geography Research Unit, University of Oulu, 2018

Keywords: visitor experience, visitor planning, outdoor recreation, PPGIS, national 
park

The number of visitors and the diversity of users at national parks is increasing. To cope 
with this, national park management organizations must efficiently plan for the visitor use 
of these areas. This requires an understanding of visitors’ experiences as well as methods 
to systematically monitor visitors in parks. Academics have recently proposed versatile 
spatial methods to improve visitor planning in parks. One such approach, potentially 
supporting the participatory and spatial paradigms of conservation area management, is 
Public Participation Geographic Information Systems (PPGIS). PPGIS methods are used 
to map people’s experiences related to certain locations. However, these methods have 
only been trialed on a limited scale in relation to outdoor recreation planning frameworks 
and to address different visitor planning practices. In addition, there is lack of studies 
which incorporate managers’ perspectives in the development of PPGIS methods.

This study investigates the potential of PPGIS methods in the context of planning for 
outdoor recreation in national parks. More specifically, the study aims to increase the 
understanding of the factors that influence visitor experiences, find out how PPGIS 
methods could serve different visitor planning practices and frameworks, as well as to 
review the opportunities and challenges related to implementing PPGIS methods.

The study is mainly based on two PPPGIS surveys that were conducted in Oulanka 
National Park in 2010 and 2014. The first study was carried out using paper maps on 
which visitors marked their most positive and negative experiences in the park and 
provided an explanation for this experience. The second study was conducted using 
a web-based PPGIS survey in which park visitors placed pre-defined markers on an 
electronic map representing experiences such as the outcomes of visiting certain sites 
and perceptions of the negative impacts of recreation. These two data sets were analyzed 
using spatial statistics, such as spatial discounting and chi-square statistics. In addition, 
interviews of managers representing the Finnish park organization, Metsähallitus, were 
conducted to increase the management perspective when outlining the needs for spatial 
data on visitors.

The study showed that there are different needs when developing PPGIS methods 
depending on whether they are applied to understand visitor experiences or to monitor 
them for practical management purposes. The study showed that the aesthetics of the 
encountered environment and adequate recreation infrastructure are important for a 
quality visitor experience. Furthermore, the study suggested that to understand visitor 
experiences, PPGIS methods should be utilized to capture how visitors perceive the 
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environment they encounter. To enhance practical visitor planning, the study suggested 
using PPGIS methods to define the acceptable amount of change in national parks and 
identify the recreation opportunities that parks provide. For monitoring the change, the 
study recommends to spatially measure visitors’ perceptions towards the negative impacts 
of recreation, such as littering, crowding and erosion. To define recreation opportunities, 
mapping should focus on those environmental features which visitors consider important 
for their activities at certain locations. Moreover, the everyday management of national 
parks would benefit from spatial information concerning possible shortcomings in the 
recreation infrastructure. 

Regarding the implementation of PPGIS practices into outdoor recreation planning 
of national parks, the study revealed that managers’ attitudes towards social science 
and public participation support the integration of these methods. On the contrary, 
challenges for implementation are caused by (1) the technical complications related to 
PPGIS practices, (2) institutionalized monitoring practices that can hinder the adoption 
of new methods, and (3) the quality of PPGIS data. These issues could be facilitated 
by developing a mobile phone application enabling collection of visitors’ experiences 
while they visit national parks and developing automatic processes which quantify the 
mapping outcomes and transfer the data into a format for use in GIS software and add 
it to databases used for planning purposes. 
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National parks are large natural or near natural areas that are set aside to protect ecological 
processes and the species and ecosystems characteristic of  these areas. In addition, these 
areas	are	intended	to	provide	a	foundation	for	spiritual,	scientific,	educational,	recreational	
and visitor opportunities (IUCN 2018). Indeed, the element of  recreation has been 
part	of 	the	creation	of 	national	parks	and	national	park	systems	since	the	first	parks	
were	established	(Frost	&	Hall	2009).	Currently,	national	parks	are	facing	an	increasing	
demand in most parts of  the world: the number of  visitors to national parks is increasing 
and the diversity of  users and interests within these areas are blossoming (Eagles 2014; 
Balmford et al. 2015; Ankre et al. 2016). Consequently, recreation has also an increased 
role in the planning and management of  many national parks (Puhakka 2008; Puhakka & 
Saarinen	2013;	Newsome	&	Hughes	2018).	To	illustrate	this,	such	terms	as touristification, 
sportification and adventurescape have been presented. Wall-Renius and Fredman (2007) 
have used the term touristification to emphasize that national parks have become tourism 
products that are promoted and sold by the industry, and that the status of  national parks 
have	started	to	act	as	a	significant	marker	trigging	people	to	visit	parks.	Newsome	and	
Hughes	(2018)	have	recently	used	the	term	sportification to highlight that the rationale for 
conservation reserves has reached a phase in the 21st century where nature conservation 
areas act as a backdrop for entertainment, including a range of  adventure and competitive 
sport-oriented recreation and cultural events. Similarly, Saarinen (2018) has referred to 
adventurescapes, which are natural and wild environments increasingly utilized by new and 
evolving commercial forms of  tourism. In this respect, national parks as adventurescapes 
have become a part of  the tourism industry and its global imaginaries. 
Recreation	has	also	been	present	in	Finnish	national	parks	since	the	first	parks	were	

established in 1938. At that time aesthetic, touristic aspects, and the formation of  national 
identity were important reasons for preserving nature (Sorsa 2004). Nevertheless, a major 
emphasis on tourism in Finnish national parks has been seen since the 1990s (Puhakka 
2008; Puhakka & Saarinen 2013). From this point forward, a so-called ‘new tourism’ 
has increased the volume of  tourists interested in traveling to nature (see Poon 1993). 
Meanwhile, nature-based tourism has become an important tool for regional development, 
especially in northern Finland (Saarinen 2005). The number of  visits to parks has increased 
since this, receiving approximately three million visits in 2017 (Metsähallitus 2018). The 
way outdoor recreation is planned and managed in parks has also changed. Metsähallitus, 
the state state-run enterprise managing Finland’s 40 national parks, is currently more 
interested in creating new possibilities for tourism entrepreneurs to operate in the parks 
(Puhakka 2007; 2008). Likewise, Metsähallitus has started to refer to visitors and hikers as 
tourists and clients, illustrating the change in the management thinking, orientation, and 
economic role of  tourism (Puhakka & Saarinen 2013). On the whole, Metsähallitus has 
accepted	“growth	and	profitability”	as	integral	parts	of 	governance	which	are	realized	in	

1 Introduction 
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the goals of  increasing visitor numbers and economic impacts of  nature-based tourism 
(Rytteri & Puhakka 2009). Compared to other Nordic countries, Finland is developing 
tourism	within	its	parks	more	actively	than	its	neighboring	countries	(see	Higham	&	
Vistad 2011).
The	emphasis	of 	tourism	in	national	parks	is	said	to	reflect	the	wider	phenomena	of 	

neoliberalization of  nature (Castree 2008; Rytteri & Puhakka 2009; Puhakka & Saarinen 
2013; Job et al. 2017). From this perspective, the central logic is to ‘sell nature in order 
to save it’, assuming that when nature is commercialized, its value rises, giving additional 
resources and incentives for nature conservation (McAfee 1999). Expanding the visitor 
use spectrum is considered to encourage visitation of  parks, which in turn fosters public 
support for nature conservation (Weiler et al. 2013; Moyle & Weiler 2017). Moreover, 
tourism has been considered to contribute to socioeconomic development of  rural areas 
(Machlis	&	Field	2000;	Hall	&	Boyd	2005).	In	addition,	the	health	and	well-being	benefits	
are	increasingly	documented	to	justify	the	financial	and	political	support	for	conservation	
areas (e.g. Puhakka et al. 2017; Buckley & Brough 2017).
To	cope	with	increasing	visitation,	park	management	organizations	must	efficiently	

plan and manage outdoor recreation within the parks. Along with the changes in the 
use of  parks, the planning, management and governance of  conservation areas has also 
shifted. The traditional top-down approaches have been replaced by participatory bottom-
up approaches, because of  recognizing that the top-down governance approaches are 
ineffective at addressing the underlying social and ecological system complexities and 
uncertainties faced especially by those protected areas that are also tourism destinations 
(Islam et al. 2017). Current approaches to natural resource management highlight the 
importance of  integrating public opinion in the decision-making process (e.g. Reed 2008; 
Dinsdale 2009; Brown & Weber 2011; Risvoll et al. 2014; Su et al. 2014). Furthermore, 
the concept of  co-management has been suggested to emphasize the importance of  active 
participation and collaboration of  diverse stakeholder groups as well as collaborative 
knowledge generation and learning (Berkes 2009; Plummer & Fennell 2009; Islam et al. 
2017). Moreover, co-management can be considered a knowledge partnership between 
the government and local resource users (Berker 2009). Metsähallitus, like other park 
organizations around the world (see Ross et al. 2009; Thomlinson & Crouch 2012), has 
also an objective to involve citizens in planning and management of  national parks; as 
quoted in the principles of  sustainable tourism, “we cooperate and offer local residents and 
visitors	the	opportunity	to	take	part	in	the	management	and	development	of 	the	site”	
(Metsähallitus 2014a).

A second similar trend, which influences the management of  especially those 
conservation areas that have a significant touristic role, is the increasing role of  
visitors in the production of  experiences. Tourists are not anymore passive sightseers 
consuming tourism destinations or sights, but active and willing to participate in the 
design, production, and consumption of  experiences. Due to this, there has been an 
increasing discussion around co-creation of  tourism experiences and forming new kinds 
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of  relationships between producers and consumers (see Binkhorst & Den Dekker 2009; 
Campos et al. 2015). Visitors’ willingness to participate is also evident within protected 
areas, which have received a growing interest and participation in ecologically oriented 
volunteer tourism (Rattan et al. 2012; Wearing & McGehee 2013; Weaver 2015). Over all, 
this trend shows that visitors can also be seen as potential contributors to the conservation 
aims of  national parks and enablers of  the sustainability of  these areas, rather than only 
as a distraction to the ecological mandate (Weaver 2015). 

Yet another change in conservation area management has been related to the idea of  
spatiality. The emphasis on spatiality has received increasing attention in natural resource 
management	and	related	research	in	recent	decades	(Kruger	&	Hall	2008;	Stewart	et al. 
2013), with calls to take the concepts such as place and scale more seriously. Considering 
conservation areas as places means that they are understood as geographical areas that 
contain people’s meanings, values and experiences (Cresswell 2004; Tuan 1974). Therefore, 
the use of  place has started to be seen to assist the development of  management strategies 
that are more responsive to people’s experiences and needs (Manzo 2008). Especially in the 
era	of 	high	intensity	use	and	activities	taking	place	within	conservation	areas,	a	significant	
advantage of  the concept of  place is seen as its capability to help managers, for example 
to	recognize	that	users	form	relationships	with	specific	places	as	well	as	have	expectations	
concerning appropriate use and management (Williams 2008). Moreover, scale is a critically 
important concept within geography, and is found at the center of  methodological 
discussions within the discipline (Gibson et al. 2000; Marston et al. 2005). According to 
Gibson et al. (2000) the idea of  scale refers to the spatial dimensions used to measure and 
study objects and processes, and the related term level refers to the location along this 
scale. In tourism, destination is an often-used level for researching and discussing issues 
such as sustainability (Saarinen 2006; 2013). National park planning and management is 
also implemented much on the park level (i.e. destination) (Kajala et al. 2004). 

To plan outdoor recreation in national parks, in line with the trends presented above, 
there is an undoubtable need for methods that host the knowledge relationship between 
managers and visitors, and take advantage of  visitors’ willingness to contribute to the 
conservation of  the parks. In addition, these methods should be sensitive to visitors’ 
experiences in particular geographical locations and enable moving across different spatial 
levels. One such promising approach is Public Participation GIS (PPGIS).

PPGIS is an approach that has evolved along with the development from maps created 
by experts and state administration representatives towards geographic information that 
is created by people and their users (Panek 2016). The purpose of  the approach has 
been to enhance public involvement to inform land use planning and management by 
systematically and geographically mapping people’s experiences related to places (Sieber 
2006; Dunn 2007; Panek 2016). Versatile methods have been utilized to carry out the 
mapping. The use of  PPGIS methods has been found especially recommendable for 
areas that should be managed by integrating the range of  values the public associates 
with lands like national forests and parks (Brown & Reed 2009; Brown & Weber 2011; 
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Brown & Kyttä 2014). PPGIS has indeed been actively used to map the variety of  values, 
including recreation, that visitors attach to these areas to enhance land use planning, 
(e.g. van Riper et al. 2012; Brown et al. 2014a; Scolozzi et al. 2015; Strickland-Munro et al. 
2016; Munro et al.	2017).	However,	the	focus	of 	most	PPGIS	studies	so	far	has	been	a	
holistic management and consolidation of  different kinds of  land use values or ecosystem 
services (Brown & Kyttä 2014; Brown & Fagerholm 2016), while only some researchers 
have piloted or suggested that PPGIS could be integrated also into outdoor recreation 
planning frameworks (Brown & Weber 2011; Beeco & Brown 2013). In addition, the 
decision-support potential of  PPGIS has been mostly described in academic literature, 
and there is only little evidence of  formal agency adoption beyond preliminary PPGIS 
trials (Brown 2012; Brown & Kyttä 2014; Kahila-Tani et al. 2016; Brown & Kyttä 2018).  
Further, there has been a lack of  studies investigating managers’ willingness and readiness 
to	adopt	these	methods.	This	justifies	the	need	to	investigate	how	PPGIS	could	enhance	
the planning of  outdoor recreation in national parks and how managers see its role in 
outdoor recreation planning practices.
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The aim of  this study is to investigate the potential of  PPGIS methods in planning for 
outdoor recreation (i.e. visitor planning) in national parks, in the Nordic and Finnish 
context	more	specifically.	Visitor	planning	is	considered	here	to	be	one	aspect	of 	a	more	
holistic concept of  national park management, which includes also the management of  the 
ecological and cultural values of  the parks, for example (Newsome et al. 2013). The aspect 
of 	visitor	planning	includes	more	specifically	those	practices	that	managers	carry	out	as	
a means to manage visitors and their impacts. These planning practices depend on the 
park	organization	and	can	include	such	matters	as	opportunity	zoning,	defining	the	limits	
of  acceptable use, coordinating visitors across and within the parks, as well as planning 
which management actions to take to achieve the goals that are set for the visitor use. 
The	overall	aim	of 	the	study	is	approached	through	three	research	questions.	The	first	

question: How does the encountered environment influence visitor experiences in national parks? aims 
to	increase	our	understanding	of 	the	factors	that	influence	visitors’	experiences,	and	to	
find	out	how	the	PPGIS	methods	should	be	applied	to	understand	visitor	experiences.	
The second question: How could PPGIS enhance planning for the visitor use of  national parks? 
explores	what	kind	of 	spatial	data	could	serve	visitor	planning	practices,	as	defined	by	
the park managers. The third research question: What are the opportunities and challenges 
in implementing PPGIS methods into visitor planning? evaluates what these are in the Finnish 
context and how the possible challenges could be overcome.  

The research questions are answered by the four research articles that this compilation 
dissertation is based on. Table 1 provides a summary of  the focus and method used in 
each research article and illustrates how the research articles contribute to answering the 
research questions presented above. Shortly, Article I examines the factors that affect 
the quality of  visitors’ experiences. This is based on a PPGIS survey that was conducted 
using	paper-maps	in	Oulanka	National	Park.	Article	II	focuses	more	specifically	on	the	
relationship between recreation opportunities and visitor experiences. This Article, as 
well as Article III, is based on a web-based PPGIS survey targeted to visitors of  Oulanka 
National Park. Article III focuses on visitors’ perceptions on the negative impacts of  
recreation. To supplement these studies, Article IV provides a management perspective 
to using PPGIS in visitor planning in the Finnish context. This Article is a study in which 
the managers of  Metsähallitus are interviewed to examine their needs for spatial data on 
visitors and to bring up the challenges related to implementing PPGIS methods in practice.  

The study begins with a literature review illustrating the aspects from which tourism 
and recreation in national parks has been studied (Chapter 3). This overview positions 
the study in the Nordic context and within the geographical tradition. Following this, 
the different approaches to study the relationship between the environment and visitor 
experiences are presented and discussed from a management perspective. Furthermore, 
the most commonly utilized concepts and frameworks in outdoor recreation planning are 

2 Research aim and objectives 
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reviewed to set a context in which the PPGIS methods are to be integrated. In addition, 
the state of  visitor monitoring is discussed shortly to highlight the importance as well as 
the current state and practices to collect data on visitors to parks. Lastly, the management 
practices carried out in Finnish parks are introduced to narrow the study context to 
Finnish national park planning.

To set a methodological context for the study, Chapter 4 introduces spatial methods 
that have been used and developed to collect and analyze visitor use of  natural areas. 
Shortcomings in these methods are raised to justify the potential need for a more 
experiential type of  spatial data on visitors. Afterwards, a short review is provided on 
how PPGIS methods have been used for the purpose of  planning outdoor recreation 
in national parks. 
The	empirical	part	of 	the	study	(Chapter	5)	introduces	first	the	case	study	area,	Oulanka	

National Park, where the PPGIS surveys are carried out. After this, the data collection 
and	analyses	methods	are	presented.	Following	this,	the	main	findings	are	discussed	in	
chapter 6 in the order of  the three research questions (Table 1). Lastly, conclusions based 
on	the	findings	are	summarized	(Chapter	7).	

Table 1. Summary of the research articles and illustration on the relationship between the articles and 
research questions.

Research article I II III IV

Focus of the article Factors 
affecting 
the quality 
of visitor 
experiences

The relationship 
between 
recreation 
opportunities and 
visitor experiences

Perceptions 
of negative 
impacts of 
tourism

Managers’ needs 
for spatial data 
Challenges related to 
implementing PPGIS 
methods

Method Paper-map 
PPGIS 
survey

Web-based 
PPGIS survey

Web-based 
PPGIS 
survey

Interviews to park 
managers

RQ1: How does the 
encountered environment 
influence visitor experiences 
in national parks

X X

RQ2: How could PPGIS 
enhance planning for the 
visitor use of national parks?

X X X

RQ3: What are the 
opportunities and challenges 
in implementing PPGIS 
methods into visitor planning?

X
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3.1 Research on tourism and recreation in national parks

The planning of  tourism and recreation in national parks and related areas have been 
internationally	widely	studied	subjects	(Frost	&	Hall	2009;	Manning	2011;	Newsome	et 
al. 2013). Themes such as negative impacts of  recreation, crowding, visitor satisfaction, 
carrying capacity, as well as the overall role of  tourism in parks, have been frequently raised. 
In the Nordic countries, research that has focused on national park visitor use planning 
has covered national park visitations and visitor characteristics (e.g. Raadik et al. 2010; 
Haukeland	et al. 2010; Neuvonen et al. 2010a; Sæþórsdóttir 2010a; Puhakka 2011; Sievänen 
et al. 2011; Wall-Reinius & Bäck 2011; Nerg et al. 2012; Puhakka & Siikamäki 2012; Veisten 
et al. 2015). Some researchers have also focused more directly on visitor experiences, 
for example how visitors experience wilderness (e.g. Saarinen 1998; Sæþórsdóttir 2010; 
Sæþórsdóttir	&	Saarinen	2016).	In	addition,	researchers	have	studied	the	influence	of 	
park characteristics on park visitation to help in planning and management of  existing 
parks and in the establishment of  new parks (e.g. Neuvonen et al. 2010b; Lyon et al. 2011; 
Siikamäki et al. 2015; Schägner et al. 2016). To guarantee the sustainability of  parks, the 
socio-cultural sustainability has been a key research interest focusing on the relationships 
between tourism, nature conservation and locality (e.g. Sandell 2005; Zachrisson 2006; 
Törn et al. 2008; Puhakka et al.	2009;	Haukeland	et al. 2011; Juutinen et al. 2011; Kalterborg 
et al. 2011; Sarkki et al. 2013; Puhakka et al. 2014). 
Geographical	research	on	recreation	in	national	parks	can	be	classified	into	three	

interests. Firstly, recreation ecology has aimed to increase the understanding and 
monitoring of  the environmental impacts of  nature-based tourism and recreation, as 
well as the effectiveness of  various management tools in reducing those impacts. A key 
interest within this tradition has been the causal relationships between particular activities 
and various ecological factors (Marion & Cole 1989; Buckley 2005; Leung et al. 2008; 
Monz et al. 2010; Pickering et al.	2010;	Hammit	et al. 2015). Secondly, studies from the 
human geography perspective have focused on visitor behavior and visitors’ experiences 
in national parks, especially through place-related concepts such as place attachment and 
place	meanings.	Here,	a	key	interest	has	been	the	relationship	between	place	attachment	
and variables considered important in outdoor recreation, such as sensitivity to resource 
and social conditions, motivations for visiting, support for management actions, social 
carrying	capacity	and	potential	conflicts	with	others,	as	well	as	visitors’	likelihood	of 	
returning (e.g. Williams et al. 1992; Kaltenborn & Williams 2002; Moore & Scott 2003; 
Kyle et al.	2004;	Hwang	et al. 2005; White et al. 2008; Ramkissoon et al. 2013; Price et al. 
2018). Attention has also been directed in developing a scale to measure place attachment 
through the dimensions of  place identity and dependence (see Williams & Vaske 2003). 

3 Visitor planning in national parks
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Moreover, in the Nordic context, the public right of  access to national parks and its 
influences	has	been	discussed	(Kaltenborn	et al. 2001; Sandell & Fredman 2010).
Thirdly,	scholars	in	the	field	of 	Geographic	Information	Science	(GIScience)	have	been	

interested in how different kinds of  spatial tools and Geographic Information Systems 
(GIS) could be utilized in visitor planning of  parks. This has led to a growing number of  
research efforts investigating how spatial methods could be used to capture and analyze 
visitor	use	patterns	and	factors	affecting	these	patterns	(Hallo	et al. 2012; Orsi & Geneletti 
2013; Beeco & Brown 2013; Meijles et al. 2014; Van Kirk et al. 2014; Levin et al. 2015; 
Sessions et al. 2016; Tenkanen et al. 2017; Korpilo et al. 2017; Walden-Schreiner et al. 2018). 
This approach has had its main focus on the technical development of  spatial tools, but 
it inevitably touches contextually both the interests of  recreation ecology and human 
geography. As this study concentrates on the development of  PPGIS methods used to 
measure people’s experiences and values as introduced later in the study, it contextually 
relates to human geography using its concepts, such as a visitor experience. 

3.2 The relationship between visitor experiences and the 
environment

There are several ways that visitor experiences and their relationship with the environment 
can be understood and consequently studied and monitored. These paradigms can be 
categorized into four groups (1) inherent/aesthetic, (2) instrumental/goal-directed, (3) 
cultural/symbolic and (4) individual/expressive (Williams 2007). 

The inherent/aesthetic paradigm has its premises on the fact that biological and 
psychological survival motivates behavior (Saegert & Winkel 1990). Research under this 
paradigm	has	looked	for,	for	example,	the	direct	“dose-response”	linkages	between	specific	
environmental stimuli and psychological functioning and wellbeing (Williams 2004), 
containing the extensive literature on social carrying capacity and crowding (Manning 1985; 
Manning & Valliere 2001). The approach has also studied humans’ landscape preferences 
and	explored	how	environmental	factors	influence	scenic	quality,	which	are	considered	
as objective and highly generalizable across time and place (Williams & Patterson 1999). 
In addition, this paradigm sees the natural environment as having an intrinsic capacity to 
promote healing and mental restoration (Kaplan & Kaplan 1989) and has received much 
attention	lately	(Hartig	et al. 2014; Seymour 2016).

The instrumental/goal-directed paradigm suggests that visitors are motivated to seek 
out	particular	activities	in	specific	settings	in	order	to	receive	specific	psychological	
outcomes (Williams 2007). Therefore, research representing this approach measures either 
the motivations, goals, and expectations (connoting what people seek or expect from the 
experience)	or	the	outcomes,	satisfactions	and	benefits	which	refer	to	what	people	receive	
from visiting a certain setting. Moreover, the visitor experience is considered to consist 
of 	“bundles”	of 	outcomes,	such	as	self-achievement,	meeting	new	people,	or	learning.	
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Therefore, the aim is often to identify which components of  the recreational experience 
are most important to participants (Driver 1983). In addition, the environment is evaluated 
based	on	its	goal-fulfilling	potential	and,	therefore,	settings	for	experiences	reflect	tangible,	
and theoretically interchangeable, properties of  the environment (Williams 2007). Studies 
representing this approach often refer to the environment using the term setting, which is 
considered as a combination of  attributes of  a real place that gives it recreational value 
(Clark & Stankey 1979). 

The strength of  the instrumental/goal-directed approach is that it shows, using 
an engineering-like approach, natural resources are tangible properties which can be 
manipulated and controlled to meet recreation needs (Williams et al. 1992). This rather 
simplistic view has evolved an extensive research tradition that has aimed to increase 
the understanding of  how different types of  setting attributes shape visitor experiences. 
Indeed, much research has been conducted to try to understand the link between settings 
and visitor experiences, but the link is still anything but clear. Studies comparing visited 
settings (excluding the ones focusing on hypothetical setting preferences) and realized 
experiences have commonly found no or only small differences in experiences across 
setting types (Pierskalla et al. 2004; Backlund & Stewart 2012; Fix et al. 2013; Kil et al. 2014). 

Lastly, the cultural/symbolic paradigm aims to understand the symbolic meanings 
attached to the environment, while the individual/expressive is focused on the experience 
in terms of  the role that it plays in the broader context of  the individual’s life (Williams 
et al. 1992; Patterson et al.	1998).	Experiences	are	viewed	as	significant	components	of 	
a person’s identity, and perhaps relationship to place (Borrie & Birzell 2001). Therefore, 
it is not so much about making summary judgments at any particular time, but instead 
the	interest	is	focused	on	an	ongoing	process	of 	identity	affirmation	in	which	outdoor	
recreation activities, both on site and off  site, become symbolic expressions of  our 
identities	(Haggard	&	Williams	1992).	Experience	is	thus	an	unfolding	story	or	narrative	
that organizes meaning and identity for the individual (Borrie & Birzell 2001). These 
paradigms have increased their dominance in outdoor recreation research (e.g. Williams 
et al. 1992; Mitchell et al. 1993; Manzo 2008; Brooks et al. 2006; Dvorak et al. 2013).

From a management perspective, the two last approaches have, however, been 
somewhat troublesome, as the key idea in these is that individuals play a large role in 
shaping the character and quality of  the experience as a transaction between the person 
and the setting (Cole & Williams 2012). In fact, these approaches highlight the challenge 
of  stewarding wilderness experiences, when experiences are considered highly idiosyncratic 
and personally constructed and given meaning (Cole & Williams 2012), while recreation 
settings	are	understood	as	“one-of-a-kind	places	that	cannot	be	designed	or	engineered”	
(Williams et al. 1992: 30). To conclude, a goal-directed approach to understanding visitor 
experiences has been the most promising one, because it suggests that managers are able 
to modify the settings to construct recreation opportunities that lead to certain visitor 
experiences (Clark & Stankey 1979). Even though it is understood that these certain types 
of  experiences cannot be controlled nor guaranteed, managers are considered to be able 
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to	influence	visitors’	experiential	outcomes	by	shaping	the	physical,	social,	and	managerial	
attributes of  a setting to provide opportunities for rewarding experiences (McCool 2006; 
McCool et al. 2007; Newsome et al. 2013).

3.3 Outdoor recreation planning concepts and frameworks

Outdoor recreation planning is much dominated by the ideology related to providing a 
diversity of  setting opportunities. Early recreation researchers already brought up the notion 
that not all people visiting natural areas prefer similar settings, are looking for similar 
experiential outcomes, or desire equivalent facilities. Therefore, they proposed that in 
order to achieve quality recreational experiences, managers need to provide a variety of  
settings (Clark & Stankey 1979). Since this, the fundamental premise of  visitor planning 
has been that quality experiences are best assured by providing a range or diversity of  
recreation settings (McCool 2006). To help recreation managers determine the existing 
supply of  these settings, the framework of  the Recreation Opportunity Spectrum (ROS) 
has been applied to map the continuum of  settings ranging from primitive (i.e., remote, 
large, and undeveloped settings) to urban (i.e., easily accessible and developed settings) 
(Brown et al. 1978; Clark & Stankey 1979). In practice, this has been done by identifying 
attributes	that	represent	specific	types	of 	opportunities	and	classifying	specific	sites	into	
one of  several categories along the continuum. 

A major output of  ROS is a map of  a planning area displaying the spatial distribution 
of  recreation opportunities (McCool et al. 2007). These maps are commonly generated 
manually and through digitization by analysts with an in-depth knowledge of  the region 
(Joyce	&	Sutton	2009),	but	because	GIS	technology	enables	systematic	classification	of 	
a recreation area, few studies have demonstrated how GIS software could also be used to 
create	recreation	opportunity	classification	or	comparable	management	zones	(e.g.,	Joyce	
& Sutton 2009; Kil et al. 2014; Orsi et al. 2013). These studies exemplify how information 
from geographical databases can be used to create layers describing the physical, social, 
or managerial features of  the area. This kind of  automatic generation has been said 
to have a great advantage over manual methods because of  the removal of  individual 
interpretations, and it is readily repeatable as new data are acquired (Joyce & Sutton 2009). 
The ROS framework has been mostly developed and utilized in North America, but it 
has	also	inspired	development	of 	so-called	“Nordic	methods”	that	have	been	developed	
aiming to support the provision of  recreational opportunities in urban environments (see 
review by Lindholst et al. 2015). These methods have aimed to classify recreation areas 
into different ROS classes, even though different terminology is used. 

The other widely used concept and framework in outdoor recreation is the Limits of  
Acceptable Change (LAC). This concept evolved gradually from the concept of  recreation 
carrying capacity, which was developed in the 1960s when managers needed a framework 
that could help them cope with the increasing recreational use of  natural areas and its 
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impacts. The concept of  carrying capacity, referring originally to the maximum level of  
use that an area can sustain, as determined by natural factors, was found to serve this 
need (Stankey & McCool 1984). Managers hoped that this framework could help them 
in determining the visitor carrying capacity, below which the natural environment could 
be sustained. Some years later, Wagar (1964) expanded the concept to include also the 
social aspect, by recognizing that the amount of  use impacts also visitors’ experiences. 
However,	the	idea	of 	determining	a	numerical	capacity	was	criticized	and	it	was	understood	
that, e.g. visitor behavior is the principal cause of  impacts to the environment, instead 
of  the pure visitor number (McCool et al. 2007). Since determining a carrying capacity 
was noticed to be complex, Frissell and Stankey (1972) suggested that carrying capacity 
should	be	considered	as	the	“amount	of 	change	in	an	area”	that	is	permitted	by	an	area’s	
management objectives; LAC evolved from this idea. Thus, LAC was viewed as the 
amount of  human-induced change that was acceptable in a wilderness setting (Stankey 
et al.	1985).	Therefore,	the	central	questions	in	outdoor	recreation	became:	How	much	
impact is acceptable, what strategies should be taken to avoid unacceptable impacts, and 
who should make the decisions regarding acceptability (McCool et al. 2007)? 

LAC as a framework represent a management-by-objectives approach. The premise 
of  this kind of  framework is that management objectives and associated indicators and 
standards of  quality are formulated for a park or site within a park. As described by 
Manning et al.	(2011),	management	objectives	define	desired	conditions:	the	level	of 	
resource protection and the type and quality of  recreation experiences to be maintained. 
After	this,	associated	indicators	and	standards	of 	quality	are	defined.	These	are	objectives	
in quantitative and measurable form which are then monitored to determine if  standards 
of  quality are met. Finally, if  standards are violated, or are in danger of  being violated, 
management action is required.

3.4 Visitor monitoring in national parks 

In addition to research that aids planning the visitor use of  national parks, monitoring 
is	a	vital	procedure	that	should	play	a	significant	role	in	the	planning	and	management	
of  national parks. Monitoring is the systematic gathering and analysis of  data over time 
(Newsome et al. 2013) required especially when the management-by-objectives frameworks 
such as LAC are applied (Manning et al. 2011). 

For planning outdoor recreation in parks, data on the natural environment and its 
visitors are both needed. While monitoring of  vegetation and wildlife in recreational 
and protected areas has a long tradition, the level of  monitoring visitors to natural areas 
has raised concern among scholars (Muhar et al. 2002; Wardell & Moore 2004; Eagles 
2014). For example, Eagles (2014: 529) noted that currently most park agencies undertake 
some level of  visitor use monitoring “ranging from simple guesses to very sophisticated 
programs”.	Therefore,	he	lists	visitor	use	monitoring	as	one	of 	the	key	research	priorities	
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in park tourism. In the Nordic context, the level of  monitoring also varies. While, for 
example, Norway and Sweden lack a systematic tradition for monitoring visitors to their 
parks (Vistad 2006; Fredman & Sandell 2009), Finland is said to have high degrees of  
interest and competence in visitor monitoring (Foreword by Paul F. J. Eagles in Kajala 
et al. 2007).

Visitor monitoring involves the collection of  data on important aspects of  visitor use 
in parks. Among others, these include use volumes, the location and purposes of  those 
uses, visitor and visit characteristics and visitation outcomes such as visitor satisfaction, 
and types of  experiences (Muhar et al. 2002; Kajala et al. 2007; Newsome et al. 2013; Eagles 
2014). There are a number of  ways to monitor visitors to parks including interviews, 
questionnaire surveys, self-registration of  visitors, direct and indirect observation (e.g. 
camera or video monitoring, mechanical and electronic counting devices) and indirect 
measures	(e.g.	environmental	impact,	number	of 	cars,	water/firewood	consumption,	etc.).	
A good visitor monitoring program includes data collected using several complementary 
methods (Muhar et al. 2002; Kajala et al. 2007). 

Collecting quality data on visitors to nature areas is essential, for instance, to ensure 
quality recreation experiences, guarantee the sustainable use of  the area (e.g. knowing 
and managing impacts on terrain, wildlife, etc.), develop tourism, and promote public 
health and well-being. In addition, monitoring provides managers with a systematic basis 
for allocating funds and resources (see Newsome et al. 2013; Kajala et al. 2007). Visitor 
information is important at different levels: monitoring is essential for implementing 
management actions at the local level, but it is also important when communicating with 
politicians and other decision makers at the regional, national and international levels 
(Kajala et al. 2007).

3.5 National park management in Finland 

National parks in Finland are managed by the state-owned enterprise Metsähallitus. 
More specifically, the public administration duties, such as recreation services and 
protection of  nature, are provided by the Parks and Wildlife Finland (former Natural 
Heritage	Services).	The	first	national	parks	in	Finland	were	established	in	1938	and	
currently the administration responsibility covers altogether 40 national parks. Visiting 
the parks is free for all citizens and tourists, since managing parks is still considered as 
a budget-funded public administration duty. The national parks in Finland have been 
assigned IUCN category II, with the exception of  Lemmenjoki, which is in category Ib 
(Wilderness area). This means that the areas are “large natural or near natural areas that 
are set aside to protect large-scale ecological processes, along with the complement of  
species and ecosystems characteristic of  the area, which also provide a foundation for 
environmentally	and	culturally	compatible	spiritual,	scientific,	educational,	recreational	
and	visitor	opportunities”	(IUCN	2018).
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Management of  national parks in Finland is outlined to be based on (i) the best 
available information, (ii) goal-oriented management plans, (iii) stakeholder participation, 
(iv) systematic evaluations, and (v) the ongoing development of  methods and services in 
accordance	with	the	principles	of 	adaptive	management	(Heinonen	2007).	As	the	aim	of 	
public participation requires that stakeholders’ opinions are actively sought and listened 
to, park visitors should also be involved in the planning and management of  national 
parks. Related to this, visitor monitoring is considered as one means of  carrying out 
participatory planning since it provides a channel for visitors to convey their wishes and 
viewpoints on the planning process and thus have an impact on the development of  the 
area (Kajala et al. 2007).
Metsähallitus	carries	out	spatial	zoning	in	parks	to	direct	visitor	use	to	specific	outdoor	

recreation and tourism zones by, e.g. planning recreation infrastructure for these locations 
(see e.g. Metsähallitus 2014b: 86). This type of  zoning highlights the perspective of  
conservation and does not differentiate more precisely what kind of  opportunities 
for recreation are offered within the parks, as done in ROS. Instead, the aim related to 
providing	opportunities	is	stated	in	a	very	general	manner	as	to	“provide”,	“produce”	and	
“offer”	quality	visitor	experiences	(Alatossava	2011).	However,	current	intent	to	create	
profiles	for	national	parks	shows	a	somewhat	corresponding	ideology	as	to	providing	a	
diversity	of 	recreation	opportunities.	The	aim	of 	profiling	parks	is	to	find	out	the	ultimate	
strengths	of 	each	park	and	create	services	and	stories	around	the	defined	assets.	This	way,	
a	national	park	profile	gives	customers	a	general	idea	of 	what	she/he	will	experience	when	
entering	the	park.	The	profile	is	intended	to	help	customers	choose	the	park	corresponding	
to her/his needs and thus to increase visitor satisfaction (see Erkkonen 2014). This can be 
seen as representing a market-driven approach in national park planning and management 
(see Puhakka & Saarinen 2013).

To continually evaluate the sustainability of  all its actions, Metsähallitus uses the LAC 
planning framework as the basis of  monitoring changes in the state of  the area and in 
determining appropriate management actions to manage changes. The indicators for 
monitoring are derived from the nine principles that guide sustainable nature tourism 
in	state-owned	protected	areas	(Metsähallitus	2014a).	Standards	defining	the	limits	of 	
acceptable change are set for each indicator at the park level (Kajala et al. 2004). The 
LAC process includes also monitoring of  the quality of  visitors’ experiences from several 
perspectives. In practice, visitor surveys have a key role in collecting information on 
the state of  visitor experiences and these surveys are conducted in all national parks at 
intervals	of 	about	five	years	(Kajala	et al. 2004).
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4.1 Modeling use distribution

The main methods to collect social science data in the context of  outdoor recreation are 
questionnaires and interviews, but there is an increasing interest towards using spatial 
technology for studying visitors’ recreation behavior (Pickering et al. 2018). Global 
Positioning System (GPS) tracking has already become a rather established method for 
understanding	visitors’	spatial	use	patterns	(e.g.	Hallo	et al. 2012; Beeco & Brown 2013; 
Meijles et al. 2014; Van Kirk et al. 2014; Korpilo et al. 2017). The use of  smartphones for 
research purposes is also becoming increasingly common (Birenboim & Shoval 2016). 
For example, Doherty et al. (2014) explored the possibilities of  smartphones to track 
human activity, perceived psychological health and well-being in natural environments. 
The advantage of  smartphones compared to GPS trackers is that they enable collecting 
information beyond the simple movement pattern. The most recent interest has been 
directed towards piloting the use of  social media; data continuously generated by the 
ubiquitous digital devices such as geographically and temporally tagged images (Orsi & 
Geneletti 2013; Levin et al. 2015; Sessions et al. 2016; Tenkanen et al. 2017; Walden-Schreiner 
et al. 2018). The trend of  using these kinds of  Volunteered Geographic Information (VGI) 
reflects	the	recent	paradigm	shift	in	GIScience	that	is	created	by	citizens	who	are	willing	
to	devote	their	time	and	effort,	or	who	unconsciously	create	“big	data”	by	using	different	
kinds of  location-based services (Panek 2016; Goodchild et al. 2017).

Spatial data, especially data collected using GPS tracking, have been used to create 
computer simulation models to illustrate visitor use patterns within recreation areas, especially 
in North America (Cole 2005; Lawson 2006). The purpose of  this has been to create 
replications of  visitor use patterns in order to help managers determine, if  the existing 
use pattern is sustainable and appropriate for the physical or biological resource and if  it 
enhances the quality of  recreational experiences (e.g. Wang & Manning 1999; Lawson et al. 
2003; Van Kirk et al. 2014). From a management perspective, these computer simulation 
models have enabled predicting how distributions of  visitor use are likely to change 
according to different scenarios (O’Connor et al. 2005). Therefore, the simulation models 
have helped to rationalize, where chosen management actions should be put in practice to 
obtain the best results overall. For instance, Lawson et al. (2003) used simulation modeling 
to estimate the daily social carrying capacity for Delicate Arch and Arches National Park, 
and to test how a public transportation system could increase the park’s social carrying 
capacity. Van Kirk et al. (2014) used the simulation to achieve an informed redistribution 
of  overnight visitor use that reduces the number of  areas at overcapacity while still 
accommodating the same overall amount and the same temporal distribution of  visitor use. 

Computer simulation models are problematic because they rely on the assumption that 
accurate measures of  use distribution would give insight into issues such as crowding, 

4 Spatial methods to support visitor planning 
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conflicts	between	visitors,	and	resource	degradation.	However,	as	Manning	(2011)	
highlights,	there	is	a	significant	difference	between	concepts	such	as	use level, which is a 
physical concept relating the number of  people per unit of  space, and crowding which is 
a subjective and negative evaluation of  the use level. Therefore, to understand the social 
aspects of  visitor use in parks, there is a need for a method that not only illustrates the 
spatial distribution of  visitors, but also includes evaluative information about how visitors 
perceive the site conditions. Furthermore, methods that illustrate the spatial distribution 
of  use, like simulation modeling, support best management that is based on so called 
“hard”	regulatory	management	actions	such	as	restricting	use	(see	Ling	Kuo	2002;	Mason	
2005). This is problematic in the context of  managing outdoor recreation in the Nordic 
countries	where	the	use	of 	“hard”	management	actions	is	limited	due	to	the	long	tradition	
of  Right of  Public Access to natural areas (Tuunanen 1999). Therefore, in Finland, where 
management	actions	rely	on	“soft”	actions	that	stress	education	and	interpretation,	
managers are more in need of  experiential information that can help them understand 
visitor behavior and to modify this.

4.2 PPGIS methods in national park planning

PPGIS methods have developed since the mid-1990s, when the traditionally expert-driven 
Geographic	Information	Systems	started	to	be	utilized	for	social	scientific	purposes	(Sieber	
2006; Dunn 2007; Panek 2016). Since then, an extensive range of  methods have been used 
to systematically capture and measure the spatial distribution of  place values, activities, 
experiences, preferences and other perceptual attributes, described in an increasing number 
of  published studies (Brown & Kyttä 2014; Brown & Fagerholm 2016). To highlight the 
difference between PPGIS methods and previously introduced VGI, Brown and Kyttä 
(2014)	have	emphasized	that	PPGIS	should	meet	the	scientific	standards	of 	data	quality,	
especially if  the data are to be used to support and justify decisions that are purported 
to have broad public support. Therefore, the dominant form of  spatial data collection 
in PPGIS should involve probability sampling of  individuals in contrary to VGI, which 
is typically citizen-initiated, produced passively and voluntarily. 

Common to all PPGIS methods is the need to symbolically represent spatial attributes 
or spatial markers of  interest on a map. In the context of  national parks or related areas, 
researchers have most commonly mapped the landscape, social or place values that visitors 
attach to certain locations, including attributes like aesthetic/scenic, and therapeutic (e.g. 
van Riper et al. 2012; Brown et al. 2014a; Scolozzi et al. 2014; Strickland-Munro et al. 2016; 
Munro et al. 2017). Other mapped attributes include outdoor recreation experiences such 
as	solitude	and	learning	(Brown	&	Weber	2011),	the	health	benefits	of 	outdoor	recreation	
(Brown et al. 2014b), activities in which visitors participate (Brown & Weber 2011; Munro 
et al. 2017), and the motives for undertaking a certain activity (Wolf  et al. 2015). Researchers 
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have also been interested in mapping visitors’ perceptions of  the negative impacts of  
tourism (Brown & Weber 2011; Scolozzi et al. 2014; Barnett et al. 2016) as well as the 
conflict	potential	between	users	or	different	values	(Wolf 	et al. 2017; Moore et al. 2017). 

PPGIS data, in its simplest form, is used to identify distribution patterns of  the mapped 
attributes. PPGIS data on social values can be integrated with biophysical landscape 
information to identify social-ecological hotspots (SES) where human and biophysical 
systems are closely linked (e.g. Alessa et al. 2008; Karimi et al. 2015). There are also more 
sophisticated processes and applications developed to integrate PPGIS data into land-use 
planning. For example, Brown and Reed (2012a) have developed a values compatibility 
analysis (VCA) which assesses the compatibility of  forest values with prospective forest 
policies. Sherrouse et al. (2014) have established a Social Values for Ecosystem Services 
(SolVES)	application	to	incorporate	quantified	and	spatially	explicit	measures	of 	social	
values into ecosystem service assessments (Sherrouse et al. 2014; van Riper et al. 2017). In 
addition, Brown and Reed (2012b) have introduced the concept of  social landscape metrics, 
which	represents	the	composition	and	configuration	of 	PPGIS	data,	having	become	a	
common method for quantifying PPGIS data (e.g. Brown et al.	2014a;	Hausner	et al. 2015). 
The	benefit	of 	the	PPGIS	methods	is	their	capacity	to	capture	the	subjective	values	

people	associate	with	specific	places	(Seymour	et al. 2010; van Riper & Kyle 2014), and 
thereby give management organizations insight into visitors’ perspectives (Beeco & Brown 
2013).	However,	the	decision-support	potential	of 	PPGIS	has	mostly	been	described	in	
academic literature, and there is only little evidence of  formal agency adoption beyond 
preliminary PPGIS trials (Kyttä & Brown 2014; Brown and Kyttä 2018). Globally, 
Finland has been one of  the leading countries in adopting PPGIS, and yet it has been 
evidenced that impediments to adopting these tools exist in Finland as well (Kahila-Tani 
et al. 2016). The explanations as to why regional and environmental planning agencies 
have not adopted PPGIS methods in their planning processes often point to a lack of  
government commitment to public participation and consultation in general, as well as to 
lacking skills and institutional motivation to use the data effectively (Brown 2012; Brown 
& Kyttä 2014; Kahila-Tani et al. 2016). 

Even though PPGIS case studies have been conducted to support the planning of  
outdoor recreation within protected areas, the linkage between PPGIS methods and 
outdoor recreation planning frameworks has remained weak, even though it has been 
said that “incorporating spatial considerations into recreational planning frameworks 
is perhaps the most direct contribution spatial data can make to visitor management 
of 	parks	and	protected	areas,	particularly	at	a	micro	scale”	(Beeco	&	Brown	2013:	81).	
In regard to this, Beeco and Brown (2013) have only suggested that mapped visitor 
experiences and perceived impacts could be used to identify park experience zones similar 
to	the	way	that	ROS	classes	are	identified	by	managers.	In	addition,	Brown	and	Weber	
(2011) discussed that where ROS maps exist, PPGIS analysis could determine whether 
the	mapped	experiences	are	consistent	with	the	ROS	classifications.	In	addition,	there	



     18 18

is only little discussion about whether PPGIS methods could be extended from being a 
research method into becoming a monitoring tool that could be used to collect data on 
visitors to parks over time (see Brown & Weber 2011).

In Finland, Metsähallitus has not so far listed PPGIS as a visitor monitoring method, 
but it has piloted these methods as a means to support planning and management of  
state-owned lands. Metsähallitus has carried out several PPGIS surveys to support 
different	planning	purposes.	The	first	PPGIS	survey	was	used	in	Sipoonkorpi	after	it	was	
nominated as a national park in 2011. The study was carried out to support the formation 
of  the Park management plan, and therefore such issues as how people use the park and 
what kind of  development they wish to be implemented were measured. A comparable 
PPGIS survey was recently carried out in Ärjänsaari (in Oulujärvi), after the state bought 
the island for protection in 2017. In this case, spatial information on issues, such as the 
activities that visitors were willing to participate in and the infrastructure visitors wished to 
have on the island, were collected. The information was used to form a development plan 
for the island (Metsähallitus 2017). Another type of  PPGIS study was conducted around 
Saaristomeri National Park where the aim was to collect spatial information on visitors’ 
and residents’ landscape values to emphasize the concept of  landscape in the Park’s and 
Wildlife Finland’s operations (Fagerholm et al. 2014). As these studies had an emphasis 
on outdoor recreation, PPGIS methods have also been piloted in studying how these 
methods succeed in involving different stakeholders (e.g. reindeer herders, Sami people, 
tourism	actors)	into	larger-scale	natural	resource	planning	in	Lapland	(Heikkonen	2013).
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5.1 Case study area: Oulanka National Park

This study was carried out in one of  the most well-known parks in Finland: Oulanka 
National Park and its nearby surrounding areas (Figure 1). Oulanka National Park 
is located in northeastern Finland, next to the border of  Russia and near the Arctic 
Circle. The park is closely associated with extensive wilderness areas with landscapes 
varying from pine forests, to valleys of  large rivers with sandy banks and rocky rapids, to 
extensive aapa mires in the north. The region hosts a wide range of  biotopes and species 
(Alatossava	2011).	Having	a	long	history	of 	outdoor	recreation,	Oulanka	National	Park	
is currently the fourth most-visited national park in Finland with approximately 200,000 
annual visits (Metsähallitus 2018). The park offers opportunities for outdoor activities 
including	hiking,	canoeing,	skiing,	snowshoeing,	fishing	and	wildlife	viewing.		From	the	
recreation perspective, Oulanka’s main asset is its diversity: the park offers a lot to see 
within a relatively small area, attracting many different types of  visitors. Well-marked trails 
lead visitors to the main attractions, many of  which are in close proximity to each other 
and can be easily reached within a short hike (Alatossava 2011). The area is especially 
famous for its 80-kilometer hiking trail, called Karhunkierros (the Bear’s Trail), starting 
at the northernmost point of  the park and ending at the Ruka tourist resort located 20 
kilometers	south	from	Oulanka	National	Park.	Additionally,	the	park	has	five	day-trip	
trails	ranging	from	five	to	twelve	kilometers.	In	addition	to	the	marked	trails,	the	park	
infrastructure	includes	visitor	centers,	campfire	sites,	camping	grounds,	wilderness	huts	
and parking places.

Oulanka National Park was selected for a case area because it is one of  the most-visited 
national parks in Finland, and because the number of  visits to the park has already caused 
severe, visible impacts such as erosion and trampling (Lyon et al. 2011). For these reasons, 
the park is expected to host a high number of  positive and negative visitor experiences, 
which makes it a suitable and interesting area to pilot PPGIS methods. Valtavaara Nature 
Reserve, on the south side of  the park, was included in the study area because it is closely 
connected with Oulanka National Park being a starting or ending point for visitors walking 
the Bear’s Trail. The reserve is also highly visited because it is located next to the Ruka 
tourist resort, requiring careful planning of  this high-use area.

5 Research design and methods
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Figure 1. Oulanka National Park and Valtavaara Nature Reserve with main recreation infrastructure 
and estimation of annual number of visits.
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5.2 Data collection methods

In this study, two different types of  methods were used to investigate the potential of  
PPGIS	methods	in	planning	outdoor	recreation	in	national	parks.	At	first,	two	PPGIS	
surveys were conducted to pilot different PPGIS methods and to study how visitor 
experiences are related with the environment where they take place. A summary of  the 
two data sets that these surveys produced are provided in Table 2. After the PPGIS 
surveys,	semi-structured	interviews	were	conducted	to	find	out	managers’	perspectives	
towards the use of  PPGIS methods. 

5.2.1 PPGIS surveys in Oulanka National Park

At	first,	data	set	1	was	collected	using	paper	maps	and	open-ended	questions	related	
to visitors’ experiences. This data set was collected on site in Oulanka National Park in 
2010. As a part of  a more extensive questionnaire, based on random sampling, visitors 
were asked to identify the location of  their high- and low-quality experiences. In this task, 
visitors were given an A4-size color-printed map of  the national park (see Article I, Fig. 1) 
and asked: “Please circle on the map where you had the highest-quality nature experience. 
Explain	why.”	and	“Please	indicate	on	the	map	with	a	cross	where	you	had	the	lowest-
quality	nature	experience,	if 	any.	Explain	why”.	In	contrast	to	many	PPGIS	studies	that	
use	predefined	markers,	respondents	were	allowed	to	freely	describe	their	experiences	by	
writing approximately one sentence. The spatial data was digitized from paper maps into 
ArcMap10.2	in	point	format.	All	digitized	points	were	given	the	same	visitor	identification	
number	to	match	non-spatial	survey	data	stored	in	SPSS.	Data	set	1	was	utilized	to	find	
out which environmental factors affect the quality of  visitor experiences in Article I.

Data set 2 was collected using a web-based PPGIS survey which was attached to the 
Metsähallitus’s standardized visitor survey in 2014. The spatial data were collected asking 
Oulanka National Park visitor survey participants to participate in a web-based PPGIS 
survey by providing their e-mail address at the end of  the self-administrated visitor survey 
form. Those participants who provided their contact information received an e-mail invi-
tation to complete the PPGIS survey. When completing the PPGIS survey, participants 
were	asked	to	drag-and-drop	certain	predefined	point-	or	line-shaped	spatial	markers	on	
the map, as commonly done in PPGIS surveys (Brown & Kyttä 2014). The survey was 
divided	into	five	mapping	tasks:	visitors	were	asked	to	map	the	trails	they	had	used;	the	
main sites they had visited; issues that had disturbed their visit; features of  the park that 
were found to be especially interesting or attractive; and the level of  satisfaction with the 
park’s infrastructure. When conducting mapping, participants could zoom in and out 
between different map scales. The ability of  participants to drop markers on the map 
was restricted to the scale 1:25,000 or larger to control the precision of  the spatial data 
(Brown & Kyttä 2014; Lechner et al. 2014). 
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The two particular mapping tasks that were utilized in research Articles II and III are 
presented	in	figures	2	and	3.	Figure	2	shows	that	when	mapping	positive	experiences,	
respondents	were	asked	to	drag-and-drop	a	point	marker	labeled	“I	visited	this	place”	on	
the map. After dropping the marker, a pop-up window opened and prompted participants 
to	choose,	from	a	predefined	list,	one	or	more	positive	experiences	that	they	had	in	
that particular location. Experience items were applied from the Recreation Experience 
Preference (REP) scale that has been developed to measure the dimensions or items 
of  a visitor experience (Driver 1983). Even though the scale was initially developed to 
measure motives for engaging in recreation behavior, the scale has become a post-activity 
assessment tool for measuring the actual outcomes of  recreation, assuming that the 
participants’	motives	for	engaging	in	recreation	behavior	have	been	fulfilled	(Backlund	&	
Steward 2012). Due to limitations of  the PPGIS survey interface the selection of  the items 
was limited to physical wellbeing, relaxation, learning about nature, nostalgia, excitement, 
social bonding, independence, and escaping daily routine. These experience items were 
selected together with the representatives of  the Metsähallitus and were operationalized 
for visitors as shown in Figure 2. Visitors were only asked to indicate whether or not they 
had	a	particular	experience	in	the	specific	location	instead	of 	rating	the	importance	of 	
each experience item. This was again due to technical limitations of  the PPGIS survey 
interface.	In	addition	to	predefined	experiences,	an	open-ended	space	was	offered	to	
describe an experience outside the list. The data on the different experiences in Oulanka 
National Park are utilized in research Article II.
To	find	out	those	locations	where	visitors	perceived	that	the	impacts	of 	recreation	

disturbed	their	visit,	participants	were	asked	to	place	a	predefined	marker	on	a	map	
(Figure	3).	These	predefined	markers	were	the	same	as	the	items	used	in	the	visitor	
survey: erosion caused by tramping, littering, treatment of  the natural environment, too 
many visitors, and behavior of  other visitors. Additionally, to get an impression of  the 
severity of  the impact in each mapped location, participants were asked to evaluate the 
degree of  disturbance that the impact had caused on a continuing scale (0= not at all…
to 100=very much) after placing the marker. These data were used in research article III.
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Figure 2. A web-based PPGIS survey interface asking visitors to map the positive outcomes of their visit 
to Oulanka National Park.

Figure 3. A web-based PPGIS survey interface asking visitors to map the item that disturbed their visit to 
Oulanka National Park.
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Data set 1 Data set 2

Data collection method • Paper map
• On-site

• Internet 
• After visit

Year 2010 2014
Spatial attributes Open-ended markers:

• High-quality 
experience

• Low-quality 
experience

Predefined markers: 
• physical wellbeing
• relaxation
• learning about nature
• nostalgia
• excitement
• social bonding independence
• escaping daily routine
• erosion caused by tramping
• littering
• treatment of the natural 

environment
• too many visitors
• behavior of other visitors

Form of mapping Point Point
Number of respondents 628 170
Additional information Research article I Research article II and III

Table 2. A summary of the data sets used in the research process. 
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5.2.2 Park manager interviews

In addition to PPGIS surveys, semi-structured interviews of  representatives from 
Metsähallitus were conducted. These interviews were based on a purposive sampling 
and were used in research Article IV. Altogether, 10 interviews for persons working in 
management and planning were carried out in the area of  the Ostrobothnia Regional Unit, 
which is one of  the three regional units of  Parks and Wildlife Finland. The interviews 
were conducted in September and October 2017 as face-to-face interviews, excluding 
two interviews which were conducted via telephone. The interviews were conducted in 
Finnish and lasted between 45 and 90 minutes. 

The interviews focused on the following themes: quality of  visitor experiences, 
opportunities for recreation, the characteristics and behavior of  park visitors, challenges 
of  managing visitors in parks, and the current state of  information related to visits 
to	parks.	In	addition,	managers	were	asked	to	evaluate	the	usefulness	and	benefits	of 	
place-based information on visitor experiences, based on six thematic maps representing 
visitors’ perceptions in Oulanka National Park. The maps were mailed to the interviewees 
before the interviews and they were provided paper copies during the interviews. The 
maps depicted the spatial distributions of  use, visitor experiences, special places, visitor 
perceptions of  the negative impacts of  recreation (such as littering or crowding), sites 
where visitors felt unsafe, and development needs regarding the park’s infrastructure 
(see Article IV Appx. 1). The maps were created based on the web-based PPGIS survey 
illustrated above (data set 2). 

5.3 Analyses methods

The	significance	of 	certain	setting	attributes	on	the	quality	of 	the	experience	was	explored	
in Article I using data set 1. This was done by applying the principle of  spatial discounting 
(Brown et al. 2002); assuming that marked experiences within a shorter distance to a 
certain setting feature indicates the importance related to the experience. In practice, the 
straight-line distances from each experience point location to the nearest setting features 
was measured. The proximity to features representing the natural environment: bodies 
of  water (river and lake polygons), cliffs (lines representing escarpments that prevent 
passage), and rapids (points representing parts of  running water), was calculated using the 
General Map Dataset (1:100,000), which is a vector data set maintained by the National 
Land	Survey	of 	Finland.	The	proximity	to	recreation	facilities	(campfire	sites	and	parking	
lots) was calculated from a vector dataset from Metsähallitus. 

Article II further explored the relationship between recreation opportunities and 
realized visitor experiences using chi-square statistics. To be able to compare the mapped 
experience items against different types of  recreation settings, the study area was 
classified	into	settings	according	to	three	criteria:	on-site	management,	accessibility,	and	
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social interaction which are commonly used condition criteria in ROS (Clark & Stankey 
1979). The process was run in ArcGIS software based on scoring 250*250 meter pixels 
representing	the	study	area	(see	Article	II,	Fig.	3).	After	the	classification	process,	a	
chi-square statistic and an analysis of  standardized residuals were completed to indicate 
whether any experience items mapped in the online survey were disproportionately 
represented within a given setting type. Standardized residuals greater than 1.96 (Brown 
&	Weber	2011)	were	considered	indicating	that	participants	had	mapped	significantly	
more or fewer of  certain experience items (e.g., relaxation) in a particular setting (e.g., 
developed) than would be expected, contributing thus to the overall relationship between 
experiences and settings. 

In addition, in Article I, visitors’ open-ended answers related to why a certain experience 
was positive or negative was analyzed to compare the answers provided by the participants 
against the objectively measured features of  the environment. The text-based content of  
visitors’ self-descriptions of  mapped experiences was analyzed using quantitative content 
analysis. The relative frequency of  the characteristics described by visitors was considered 
to estimate the relative importance of  different setting characteristics.

To study visitors’ perceptions on the negative impacts of  recreation, Article III utilized 
social landscape metrics for the four most-visited areas of  the park. These metrics presented 
the	composition	and	configuration	of 	perceived	mapped	impacts	within	each	area.	More	
specifically,	boundary-based	metrics	were	utilized	to	understand	the	type	and	mix	of 	
perceived mapped impacts of  recreation within a certain subarea (see Brown & Reed 
2012b). The following metrics were applied: Value sum absolute (P0), Value sum percent 
(P1), Value frequency index (F), Dominant value (D), Value dominance (D1), and Value 
diversity index (D2), Mean intensity index (I) (see Article III, Appx. 1).  

The interview data were analyzed using thematic content analysis. The analysis was 
based on the original research question in Article IV coding the data into three themes: (1) 
the means of  planning for the visitor use of  parks and role of  spatial information, (2) ways 
to implement spatial monitoring, and (3) the attitudes towards spatial planning practices.

5.4 Data representativeness and participant characteristics

The paper-map survey received a relatively high response rate. A total of  628 
questionnaires	were	filled	in,	out	of 	which	448	survey	participants	responded	to	the	
map-based questions by marking positive experiences, negative experiences, or both on 
the map. This corresponds to a response rate of  71% (Article I). The web-based survey 
ended up having a lower response rate: a total of  736 visitors responded to the visitor 
survey and out of  these, 170 visitors responded to the PPGIS survey, the response rate 
being 23% (Articles II, III). 
The	participants	of 	both	surveys	corresponded	well	to	the	overall	visitor	profile	of 	the	

park. The majority of  the respondents were Finnish. About half  of  the respondents were 



27

female and the average age of  respondents was around 45 years. The major differences 
in	the	participant	profiles	were	that	data	set	1	included	relatively	more	participants	
representing lower educational groups and data set 2 included a higher percentage of  
repeat visitors than other data sets. The characteristics of  respondents in both data sets, as 
well as in the Oulanka National Park visitor survey, are presented in more detail in Table 3.  

Table 3. The characteristics of PPGIS survey participants. 

Paper-map survey
(data set 1)
n=628

Web-based survey
(data set 2)
n=170

Oulanka  National Park 
Visitor Survey 2014
n=756

% % %
Gender

Male 48 54 51
Female 52 46 49
Education

No vocational education 19 5 7
Vocational education 32 41 47
Higher education 49 53 46
Nationality

Finnish 84 86 85
Foreign 19 14 15
Previous park visits

Repeat visitor 53 64 58
First-time visitor 47 36 42
Length of visit

Day visitor 54 59 68
Overnight visitor 46 41 32
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6.1 Understanding visitor experiences in national parks 

This study was novel in using PPGIS methods to study the factors affecting visitor 
experiences. It succeeded in revealing some aspects of  the experience, but more 
importantly it contributed in outlining how the methods should be further developed to 
serve the purpose of  understanding visitor experiences in national parks and related areas.

Overall, participants in the paper map survey placed most of  the experience markers in 
the Kiutaköngäs area, followed by the Juuma area (Article I, Fig. 2). The less-visited and 
more remote parts of  the park had the fewest marked locations. Most of  the markings 
represented positive experiences (n=429) with only 54 markings indicating negative 
experiences. When using web-based PPGIS survey, participants mapped 430 markers 
representing the places they had visited. When these were split into separate types of  
experiences 1,162 markers represented those positive experiences that visitors gained 
when visiting Oulanka National Park (Article II, Fig. 4). The most commonly reported 
positive experiences were relaxation and physical wellbeing, followed by social bonding 
and learning about nature. Only 87 markers were placed to indicate locations where visitors 
felt that the negative impacts of  recreation had disturbed their visit (Article III, Fig. 4). 
The most common mapped impact was littering, followed by erosion and evaluation of  
too many visitors.
The	results	from	Article	I	confirmed	that	the	aesthetics	of 	the	scenery	(how	pleasant	

and	interesting	visitors	find	the	environment)	have	a	key	role	in	the	quality	of 	a	visitor	
experience. The importance of  aesthetics has also been noticed in many previous studies 
(e.g.	Brown	&	Weber	2011;	Hausner	et al. 2015) as well as in the visitor surveys that are 
conducted in Finnish parks (e.g. Puska 2015). The results from Article I also suggested 
that shortcomings in recreation infrastructure are one of  the main reasons lowering the 
quality of  visitor experiences. Other scholars have also noticed that facilities and services 
play an increasing role in outdoor recreation (Fredman & Emmelin 2001; Wall-Reinius & 
Bäck 2011). Acknowledging these aspects is important when planning visitor use in parks, 
and can be done by, for example, planning trails that pass versatile sceneries. 
From	a	research	point	of 	view,	a	more	important	finding	was	that	visitor	experiences	

can only poorly be explained by the physical features of  the environment that are located 
close by. This is because the results from Article I showed that there were only small 
differences	in	the	environmental	factors	(e.g.	bodies	of 	water,	cliffs	and	campfire	sites)	that	
were located close to high- and low-quality experiences. This suggests that the objectively 
measured setting features explain mainly which locations are visited, instead of  the quality 
of  visitors’ experiences. Therefore, the quality of  a visitor experience should be studied 
by exploring visitors’ perceptions of  the environment instead of  the objectively measured 
features of  the physical environment. This conclusion is also supported by the results 

6 Results and discussion
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from Article II, which suggested that visiting different kinds of  recreation settings, when 
defined	according	ROS	attributes	(level	of 	site	management,	access,	and	social	interaction)	
do not necessarily cause differences in visitors’ experiences such as solitude, physical 
wellbeing, or relaxation, as also noticed in previous studies (e.g. Backlund & Stewart 
2012; Fix et al. 2013; Kil et al. 2014; Pierskalla et al. 2004). This also strengthens the view 
that recreation opportunities should be considered as something more than a collection 
of  fungible (replaceable, substitutable) attributes of  the environment (Williams 2008).  

All in all, the study demonstrates that it is misleading to analyze human spatial behavior 
in	relation	to	the	objective,	“real”	environment,	as	people	do	not	experience	space	in	this	
way (Kirk 1963). Therefore, it is recommendable to be cautious when combining data on 
the physical landscape features with information on values as done in some PPGIS studies 
(e.g. Brown & Brabyn 2012; Brown et al. 2015). Furthermore, to develop PPGIS methods 
to serve the understanding of  visitor experience, it is suggested to use the methods to 
study the reasons for having certain types of  experiences in certain locations, which is 
done only in a few PPGIS studies (e.g. Bijker & Sijtsma 2017). For example, in relation 
to the importance of  aesthetics, PPGIS methods could be more extensively used to 
study visitors’ perceptions of  what makes them appreciate certain sceneries. In addition, 
PPGIS could help in understanding what elements make certain places to be considered 
natural or wilderness, which are core concepts in outdoor recreation research but complex 
to study because of  multiple interpretations (Fredman et al. 2012).

6.2 Using PPGIS to enhance outdoor recreation planning

Outdoor	recreation	planning	involves	many	different	tasks	which	can	potentially	benefit	
from spatial information related to visitors’ experiences. According to the interviews 
of  managers and planners of  Finnish national parks, the most vital operations where 
spatial information would aid planning are measuring the negative impact of  recreation, 
preventing	conflicts	among	visitors	and	indicating	shortages	and	development	needs	
related to recreation infrastructure (Article IV). On the contrary, as the results from 
Article IV demonstrated, managers did not prioritize knowing where exactly certain types 
of  experiences take place. Therefore, even thought it was evidenced in Article II that 
PPGIS is an adequate tool for collecting spatially detailed information on different types 
of  experiences, the usefulness of  this kind of  spatially-bound information was questioned 
in Article IV. To conclude, based on this study, it seems that park-level data on the positive 
visitor	experiences	or	wider	benefits	of 	recreation	is	adequate	for	communicating	the	
importance of  parks to a larger audience in a means to justify the existence of  national 
parks and nature conservation (Weiler et al. 2013; Moyle & Weiler 2016) and that there is 
no need to collect spatially detailed information to support this purpose.  



31

6.2.1 Measuring the negative impacts of recreation

As visitor use increases in national parks there is a likelihood that the negative impacts 
also grow, which increases the importance of  monitoring the quality of  visitor experiences 
and	the	environment.	The	finding	in	Article	III	showed	that	the	number	and	type	of 	
recreation-related impacts did not follow the intensity of  visitor use, as sometimes 
expected (D’Antonio 2010; Beeco 2013). This highlights the importance of  using spatial 
methods which are able to reveal how visitors perceive certain situations, instead of  
making assumptions on visitors’ experiences based on the absolute visitor use distribution. 
Furthermore, spatially detailed information on the negative impacts of  recreation is 
advantageous,	as	the	findings	from	Article	IV	confirmed	that	managers	are	concerned	that	
conducting the park-level monitoring can cover the reality of  the state of  some heavily 
used parts of  the parks. Therefore, as suggested in Article III, visitors’ perceptions on 
recreation-related impacts should be measured and analyzed on the level of  a park unit, 
at least in geographically large parks. 

Based on articles III and IV it is recommendable that at least visitors’ perceptions 
of  littering, erosion and crowding should be measured spatially. Measuring these issues 
could be integrated into the LAC framework used by Metsähallitus. The spatial data 
could	be	integrated	either	to	define	the	current	values	or	standards	for	acceptable	change	
(see Kajala et al. 2004). This depends how the measuring is conducted: whether visitors 
are asked to report, e.g., the pure amount of  litter they perceive at a certain location, or 
whether they are asked to report an evaluation of  the condition they encounter (e.g. how 
acceptable they consider the amount of  litter they see). This type of  spatial measuring 
of  the impacts would increase the spatial accuracy of  LAC but would not save managers 
from deciding whether it is enough that one visitor evaluates a location to be, e.g., too 
eroded, or whether it should be evaluated as eroded by hundred or thousand visitors 
before carrying out management actions.  

Furthermore, conflicts between visitors can also be considered as one type of  
negative side impact resulting from the increasing and diversifying use of  parks (Eagles 
2014; Balmford et al. 2015; Ankre et al. 2016). The results in Article IV support that one 
important	task	of 	managers	is	to	prevent	conflicts	among	users.	As	proven	by	Wolf 	et al. 
(2017)	PPGIS	is	suitable	for	mapping	locations	with	conflict	potential.	However,	more	
piloting	on	using	PPGIS	methods	for	this	purpose	is	needed	because	the	conflict	between	
users	depends	heavily	on	the	specific	contexts,	e.g.	the	scale	of 	commercial	tourism	
activities in parks, or the regulations related to motorized activities. When using PPGIS 
methods for this purpose, it should be acknowledged that in addition to mapping where 
conflicts	between	users	take	place,	information	on	the	reasons	behind	the	conflicts	should	
be	studied	to	enable	planning	suitable	management	actions	to	prevent	these	conflicts	
(Article IV).

Using PPGIS methods to measure the negative impact of  tourism would be 
advantageous, as this can increase managers’ awareness of  how park visitors view the 
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conditions they encounter and to furthermore facilitate the communication between 
visitors and managers concerning site conditions. As previous research efforts have shown, 
there can be notable differences in the sensitivity of  managers and visitors towards, e.g. 
various recreation-related impacts (e.g. Martin & McCool 1989; Brown &Weber 2011) 
and therefore there is a need for methods that enable sharing these views. The advantage 
of  spatially-bound information on visitors’ evaluations on site conditions is that it 
specifically	shows	where	the	shortcomings	in	conditions	take	place	and	where	management	
actions are needed, from the visitors’ point of  view. Using visitors as informants for site 
conditions could be especially useful in the current situation where many park management 
organizations	are	short	on	financial	resources	and	understaffed	(Hadwen	et al. 2007) and 
when visitors are increasingly willing to participate in the development and conservation 
of  national parks (Rattan et al. 2012; Wearing & McGehee 2013; Weaver 2015). 

Moreover, the results from Article III suggest that visitors can experience high levels of  
satisfaction in places where they encounter conditions that are not evaluated as optimal. 
This	has	also	been	shown	in	several	previous	studies	(Kuentzel	&	Heberlein	1992;	White	
et al.	2001;	Hall	&	Cole	2007;	Dorwart	et al. 2009). This highlights that managers must 
be cautious when using visitors’ perceptions of  the negative impacts of  recreation as 
indicators of  experiential quality. Moreover, the same caution is needed when using 
visitors’ evaluation on recreation-related impacts as indicators of  resource conditions, 
because	visitors’	evaluations	on	the	resource	conditions	may	not	reflect	the	sustainability	of 	
the physical environment. To conclude, when using PPGIS methods, or any other method, 
to measure the negative impacts of  recreation, it is important to underline whether visitors 
are	asked	to	reflect	the	acceptability	of 	recreation-related	impacts	against	the	quality	of 	
their own experience, or against what they consider appropriate for the wellbeing of  the 
physical environment. Future studies must be clearer on this aspect. 

6.2.2 Developing PPGIS methods to define recreation opportunities

Defining	what	kinds	of 	recreation	opportunities	national	parks	offer	is	an	important	
management task helping direct visitors to locations that correspond to their particular 
needs	and	wishes.	Therefore,	article	II	studied	how	the	environment,	when	defined	as	
a combination of  different setting features using GIS methods, affects what kinds of  
experiences visitors report while visiting Oulanka National Park. The results showed 
that conventional GIS methods are technically functional methods in creating recreation 
opportunity	zones.	However,	as	opportunities,	when	defined	this	way,	were	not	shown	
to be related with the realized visitor experiences, the usefulness of  this kind of  
opportunity zoning can be questioned. GIS-based opportunity zoning also turned out 
to be contradictory to managers’ views on recreation opportunities regarding the spatial 
level and the utilized attributes. First, the results from Article IV highlighted that park 
managers in Finland consider recreation opportunities at the park level; parks are perceived 
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to differ from each other by the opportunities they provide. This conforms to the idea 
in	park	profiling	(Erkkonen	2014).	Secondly,	managers	did	not	differentiate	among	the	
parks according to ROS attributes (such as social interaction and on-site management) 
but stressed more the environmental qualities as a set up for a certain type of  recreation 
opportunity (Article IV). 

To support recreation opportunity zoning that equals managers’ ideologies, PPGIS 
methods could be well-suited to studying the elements of  the environment that visitors 
value and consider important for their activities, and further to define recreation 
opportunities. For this purpose, the concept of  place dependency, referring to the 
importance	of 	a	place	in	providing	features	and	conditions	that	support	specific	goals	or	
desired activities (Williams & Vaske 2003) could provide good premises, if  applied in a 
spatial manner. The strength of  the concept is that it considers that visitors select certain 
types of  settings because these include unique features that promote their participation 
in a certain activity. Another strength of  using the concept is that it could increase the 
understanding of  those factors that make visitors dependent on particular parks (or 
certain parts of  the parks), because it seems that visitors to Finnish parks are somehow 
dependent on certain types of  opportunities as the share of  those frequently visiting the 
same park is high (e.g. Puska 2015). 
Furthermore,	the	use	of 	PPGIS	methods	in	defining	recreation	opportunities	would	

have	advantages.	First,	involving	customers	in	defining	recreation	opportunities	and	thus	
creating these destinations is valuable, as Young (1999) presents that the success of  a 
tourist place, such as a national park, depends on the level of  consensus on meanings 
negotiated between place production (how managers communicate the destination) and 
place consumption (how tourist view or value the destination). On a practical level, this 
means	that	visitors	should	be	intensively	involved	in	defining	the	opportunities,	or	park	
profiles,	so	that	they	correspond	with	how	they	perceive	these	places.	Secondly,	PPGIS,	
as spatially accurate methods, could also help in assessing whether visitors perceive the 
parks to present a homogeneous recreation opportunity or whether it would be useful 
to	define	recreation	opportunities	at	a	smaller	spatial	level.	

6.3 Implementing PPGIS methods into visitor planning

Integrating new methods, such as PPGIS, into existing planning procedures can face 
different kinds of  impediments. In the broad picture, one possible impediment to adopting 
PPGIS methods in a park organization could be the organizational attitude towards 
social science. This is because academics worldwide have been concerned that outdoor 
recreation	remains	more	of 	a	secondary	management	task	and	a	field	of 	competence	in	
itself, when conservation areas are managed by ecologically trained managers (Stenseke 
&	Hansen	2014;	Eagles	et al.	2014;	Cole,	2006;	Hadwen	et al. 2007). Therefore, concerns 
about outdoor recreation have generally been addressed by biologists, lacking professionals 



     34 35

in	outdoor	recreation,	social	science	and/or	human	behavior	(Stenseke	&	Hansen	2014).	
However,	the	extensive	work	that	Finland	has	done	to	develop	visitor	monitoring,	as	
well as the attitudes of  the interviewed managers’ (Article IV), may suggest that Parks 
and Wildlife Finland employees are more commonly educated in social sciences and 
have a higher appreciation of  this kind of  knowledge compared to employees in park 
organizations worldwide, in general. This creates an opportunity for implementing PPGIS 
methods into the management practices of  Finnish national parks.

Managers’ attitudes towards public participation could also hinder the implementation 
of  PPGIS methods. Nevertheless, the results from Article IV suggested that park managers 
in Finland were eager to understand visitors’ experiences and wish to include visitor 
perspectives into, e.g., the planning of  new national parks. Therefore, this study does 
not	support	the	previous	notification	that	regional	and	environmental	planning	agencies	
have not adopted PPGIS methods into their planning processes because of  a lack of  
government commitment to public participation and consultation in general (Brown 
2012; Brown & Kyttä 2014). The fact that managers appreciated visitors’ views on the 
development encourages using PPGIS methods for park-users’ participation in designing 
park facilities. Along with the trend of  sportification	of 	parks	(Newsome	&	Hughes	2018),	
it can be assumed that an increasing share of  park visitors are highly specialized in the 
activities they carry out in the parks and are willing to participate in the planning of  park 
facilities, as an example.

Despite managers’ positive attitudes towards public participation, one rather 
fundamental question related to enhancing the planning processes, even though not the 
focus	of 	the	study,	is:	How	well	does	the	use	of 	PPGIS	methods	support	the	involvement	
or participation of  park users into planning? From a critical point of  view, the way PPGIS 
surveys were conducted in this study does not fully support the idea of  co-management, 
which highlights active participation and institutionalized arrangement for intensive user 
participation in decision-making (Berkes 2009; Plummer & Fennell 2009; Islam et al. 2017). 
The PPGIS surveys that were part of  this study utilized visitors merely as consultants in 
a similar way that the traditional visitor surveys involve the user in producing information 
on their behavior and experiences. Yet, mere consultation or ad hoc public participation 
is not considered as true co-management (Berkes 2009). Therefore, if  wishing to use 
PPGIS methods to foster real co-management of  national parks, the methods should be 
carried out in a way which promotes more intense participation.
From	the	challenges	point	of 	view,	it	was	noticed	in	Article	IV	that	technical	difficulties	

could become an acute issue when integrating PPGIS data into planning processes. This 
is connected to the previously mentioned lack of  skills to effectively use the PPGIS data, 
which has been recognized as another organizational barrier for adapting PPGIS methods 
(Kahila-Tani et al. 2016). Although researchers have developed promising tools and 
methods, such as SolVES (Sherrouse et al. 2014) and social landscape metrics (Brown & 
Reed 2012b), to help quantify mapped social or landscape values in a place-based manner, 
these tools are primarily developed for analyzing how different landscape values or land 
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use types are spatially related, there is a need to develop tools which would serve more 
specifically	the	purposes	of 	outdoor	recreation	planning.	Social	landscape	metrics,	such	as	
those piloted in Article III, provide a good premise for quantifying visitors’ perceptions on 
negative impacts of  recreation, but there is indeed a need to develop professional analysis 
interfaces that can automatically quantify also those spatial attributes that are important 
in visitor planning. In addition to developing the needed tools, training managers and 
planners to use these tools cannot be overstressed. This is because training-related issues 
are	the	most	significant	factors	impeding	the	use	of 	GIS	in	planning	(Göcmen	&	Ventura	
2010). It is also important that the use of  PPGIS and GIS is not left for specialized GIS 
departments, but cooperation between GIS specialists and planners within the organization 
must be encouraged in order to increase the use of  any GIS tools in recreational planning 
(Olafsson & Skov-Petersen 2014). 

Moreover, the results from Article IV showed that Finland’s advanced procedures for 
collecting and storing data on conservation area visitors can also act as a hindering factor 
for adopting new methods. As the article showed, managers felt that they have a great 
deal of  information on visitors due to the visitor surveys that are carried out in the parks. 
Therefore, even though the potential of  using PPGIS methods for monitoring purposes 
was	acknowledged,	challenges	seemed	to	relate	to	integrating	this	“new”	type	of 	data	
with the existing monitoring processes that already have an institutionalized status (Article 
IV).	This	reflects	the	challenge	of 	path dependency, which explains how the set of  decisions 
faced in any given circumstance are limited by decisions made in the past (Arthur 1989; 
David 1993). From this perspective, the investments that have been made to establish the 
current visitor monitoring and data management systems to compare the data in temporal 
bases	can	be	viewed	as	a	structural	“lock-in”	(Grabher	1993)	that	hinders	the	adaptation	
of  new monitoring methods. There is an understandable anxiety that the value of  the 
existing data will be lost if  the format of  data collection is changed. From an international 
perspective,	this	challenge	is	most	likely	less	significant	as	the	global	state	of 	visitor	
monitoring is underdeveloped (Muhar et al. 2002; Wardell & Moore 2005; Eagles 2014), 
causing possibly different kinds of  challenges that did not arise in the Finnish context. 

Finally, there is a concern and a challenge related to the reliability of  PPGIS data which 
can work as an obstacle for implementing PPGIS methods. As Article III showed, visitors 
mapped surprisingly few recreation-related impacts on the environment, even though it has 
been said that the number of  visits to Oulanka National Parks is so high that its impacts 
are visible (Lyon et al.	2011).	One	explanation	for	this	can	be	related	to	the	difficulty	to	
specifically	remember	experiences	after	a	visit	(Borrie	et al. 1998; Stewart & Cole 1999), 
especially	when	asked	in	a	location-specific	manner.	Therefore,	it	is	recommendable	to	
ask visitors to map their experiences while visiting the parks. Smartphone applications 
represent a high potential for carrying out PPGIS surveys. The advantage of  using 
smartphones, which utilize GPS, would be increased spatial preciseness of  the data. 
Smartphone applications would also allow storing evidence reinforcing the perceived 
condition, e.g. a picture of  the place evaluated as too crowded. This could further help 
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managers to understand visitors’ perceptions of  the site conditions. To conclude, to 
overcome	the	challenge	related	to	the	possible	difficulty	related	to	mapping	exercises,	
it is recommendable to continue developing applications which allow collecting visitor 
experiences	in	the	field	using	mobile	phones	(Doherty	et al. 2014; Kangas et al. 2015; 
Birenboim 2016).
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Planning for outdoor recreation in national parks is a growing concern under the current 
trend of  increasing use pressure. Therefore, there is a call for methods that help to involve 
visitors in the management of  these areas, as well as to increase the spatial understanding 
of  how these areas are experienced. Different kinds of  spatial methods have indeed been 
suggested to enhance the planning of  visitor use in parks. Despite the common aspect of  
spatiality, the nature of  information that these methods produce differs. The use of  GPS 
and geo-referenced social media produces information that is mainly limited to informing 
visitors’ use distribution, while PPGIS methods can also produce explanatory information. 
This is important in order to also understand visitors’ spatial behavior, such as why people 
choose	to	visit	certain	parks	or	sites.	This	is	particularly	significant	in	Finnish	and	Nordic	
contexts where communication plays an important role in, for example, coordinating 
visitors across and within the parks, compared to other contexts where use restrictions, 
such	as	use	quotas,	can	be	defined	to	limit	the	use	of 	certain	trails	or	campsites.	

The decision on which methods to use to monitor visitors depends, undeniably, also on 
other facts than the quality of  the information. When concerning the cost-effectiveness 
of  PPGIS methods, it must be acknowledged that the data collection and analyses of  
PPGIS data are rather resource intense and expensive (Levin et al. 2017). As evidenced 
also in this study, the percentage of  those visitors participating in PPGIS surveys can 
remain low despite the high effort in recruiting participants. Low response rate has been 
noticed to be characteristic of  PPGIS surveys that apply random sampling (Brown 2017). 
Therefore, retrieving spatial data on park usage from social media can be considered 
attractive; it is embraced because these new methods replace and compensate for the 
former laborious and costly means of  collecting information (Tenkanen et al. 2017). 
However,	Instagram	images,	as	an	example,	include	very	limited	information	on	who	
has posted the data (Levin et al. 2017), and therefore PPGIS methods are superior from 
the perspective of  having the possibility to evaluate the representativeness of  the data. 
These	are	example	issues	that	need	to	be	considered	before	adopting	“trendy”	spatial	
methods for visitor monitoring. Fortunately, researchers have started to conduct studies 
comparing different spatial methods (e.g. Tang & Liu 2016; Levin et al. 2017; Norman 
& Pickering 2017), which help managers when deciding which methods to apply, if  any. 

The contribution of  this study is that it increased the knowledge how PPGIS methods 
could	be	more	extensively	used	to	meet	the	academic	and	practical	interests	in	the	field	
of  outdoor recreation, as summarized in Figure 4. The study showed that there are 
different needs when developing PPGIS methods depending on whether they are applied 
to understand visitor experiences or to monitor them for practical management purposes. 
To	answer	the	first	research	question	related	to	understanding	visitor	experiences	and	
their	relationship	with	the	environment,	the	findings	highlighted	that	it	is	important	to	
capture visitors’ perceptions of  the environment they encounter, such as evaluations of  

7 Conclusions
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the scenery. PPGIS methods could naturally be used for this purpose. The increased 
understanding	of 	how	visitors	perceive	the	environment	could	also	indirectly	benefit	
managers when deciding on management actions in national parks. 

To answer the second research question concerning how PPGIS could enhance the 
practical interest of  visitor planning, the study suggested that PPGIS methods could be 
integrated	into	outdoor	recreation	management	frameworks	through	using	it	to	define	
the acceptable amount of  change in national parks and the recreation opportunities 
that	the	parks	provide	(Figure	4).	For	the	purpose	of 	defining	LAC,	the	recommended	
spatial attributes that should at least be measured are littering, crowding and erosion. To 
define	recreation	opportunities,	mapping	should	focus	on	revealing	those	environmental	
features which visitors consider important for their activities at certain locations. Finally, 
the	findings	highlighted	managers’	needs	for	spatial	information	on	where	visitors	
find	shortcomings	in	recreation	infrastructure	or	other	development	needs	as	well	as	
where	conflicts	between	users	take	place	and	why.	Spatial	information	covering	visitors’	
perspectives on these issues would facilitate the planning of  management actions. 

In regard to the third research question, focusing on the implementation of  PPGIS 
methods, the study revealed that managers’ attitudes towards social science and towards 
public participation support the integration of  PPGIS methods (Figure 5). Conversely, 
challenges are cause by the technical complications related to PPGIS practices, 
institutionalized monitoring practices that can be impediments for adopting new methods, 
as well as issues related to the quality of  PPGIS data. In order to increase the quality of  
PPGIS data it is recommended to develop a mobile phone application which enables 
collection of  visitors’ experiences while they visit national parks. Moreover, to overcome 
the	technical	difficulties	related	to	the	use	of 	PPGIS,	it	is	recommended	to	develop	
automatic processes which quantify the mapping outcomes and transfer the data into GIS 
format for software and databases used for planning purposes. Besides, there is a need 
to strengthen managers and planners’ know-how related to new types of  GIS practices.

The results of  this study are naturally context dependent to some extent. As the 
means of  managing visitors and state of  available information on visitors differ across 
park organizations, there are some limitations to how the results of  the study can be 
generalized. For example, in case the park organization is lacking basic knowledge on the 
spatial distribution of  visitor use of  parks the need for this type of  information would 
probably arise. Managers’ attitudes towards using PPGIS methods and the obstacles for 
applying PPGIS approaches are also restricted to the Finnish park organization, because 
each park organization has its own organizational culture and practices to monitor park 
visitors, causing differences in how the potential of  the PPGIS methods is seen. Therefore, 
to be able to compare and discuss possible differences in the needs and attitudes towards 
PPGIS data, it is recommendable to study managers’ attitudes towards the PPGIS 
approach also in other contexts.
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Figure 4. A summary illustrating how mapping visitor experiences could enhance the understanding of visitor 
experiences and planning the visitor use of parks. 

Figure 5. A summary of the opportunities and challenges related to implementing PPGIS methods into 
national park visitor planning.
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