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Abstract 

Within Iceland, the concept of wilderness has been used to advertise and market 

internationally its growing tourist industry. People are encouraged to visit Iceland to 

experience nature at its purest and wildest. Over the last century the introduction of 

motorised vehicles together with the development of hydro-electric and geothermal power 

plants within the Icelandic highlands has led to a rapid expansion of human infrastructure 

into Iceland’s previously pristine natural spaces. This study aims to map the spatial extent 

of wilderness based on historical maps and thus evaluate the temporal change over the last 

century within Iceland. The results show that the wilderness resource has declined a total 

of 68% over the period of study, from 1936 to 2010.  

Keywords: Wilderness mapping, Geographical information systems (GIS), roadless areas, 

Iceland 

Útdráttur 

Íslensk víðerni hafa um langt skeið verið nýtt til að auglýsa og markaðssetja stöðugt 

vaxandi ferðaþjónustu landsins á alþjóðlegum mörkuðum. Fólk er hvatt til þess að 

heimsækja Ísland til að upplifa hreina og ósnortna náttúru. Síðastliðna öld er margt sem 

bendir til þess að vaxandi notkun vélknúinna ökutækja á hálendinu ásamt uppbyggingu 

vatnsafls- og jarðhitavirkjana hafi leitt til hraðrar uppbyggingar mannvirkja innan íslenskra 

víðerna. Í þessu verkefni er leitast við að meta og kortleggja þróun íslenskra víðerna 

síðastliðna öld samkvæmt skilgreiningu víðerna í gildandi náttúruverndarlögum nr. 44 frá 

árinu 1999. Niðurstöðurnar sýna að mikið hefur verið gengið á íslensk víðerni á því 

tímabili sem rannsóknin nær til, en víðerni hafa minnkað um alls 68% frá 1936 til 2010.  

Efnisorð: Kortlagning víðerna, Landfræðileg upplysingakerfi (LUK), veglaus svæði, 

Ísland 
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1. Introduction 

Worldwide areas considered wilderness are consistently decreasing, which increases the 

value of the remaining wilderness resources. The perception and attitudes towards the 

concept of ―wilderness‖ has however a long history of change. Historically, wilderness has 

been seen as something unknown and fearful (i.e. Nash, 1990), a test of wills of man 

against nature. More recently, perceptions seem to have altered somewhat so that 

wilderness is now seen as a scarce resource to be protected, both from ourselves and for 

future generations.  

The wilderness concept has long been important for advertising and marketing Iceland as 

an international tourist attraction. People are encouraged to come to Iceland to experience 

nature at its purest and to visit one of the last remaining wilderness areas in Europe 

(Lienhoop, 2007). Increased numbers of holiday packages are thus steadily being created 

to emphasise experiences such as exploring the Icelandic wilderness, whether on foot, on 

horseback or in Super Jeeps, the latter progressively increasing in popularity. The Icelandic 

wilderness is mainly to be found in the country’s central highlands that are made up by a 

large plateau that cover approximately half of the total land area (103,000 km
2
) and is 

mainly uninhabited. It is made up of extinct or active volcanoes and several large ice caps 

which cover approximately 12% of the country’s area (Statistics Iceland, 2011). Over the 

last century the development of hydro-electric and geothermal power stations within the 

Icelandic highlands, together with the introduction of vehicles and tourism, has led to a 

rapid expansion of human infrastructure into Iceland’s previously unspoilt natural spaces. 

 

Recently Ólafsdóttir & Runnström (2011a) analysed the spatial pattern of Icelandic 

wilderness and concluded that approximately 1/3 of the total area of Iceland can be 

classified as wilderness. In this perspective it is interesting to assess the changes in the 

extent of the Icelandic wilderness resource over time. Hence, the goal of this study is to 

provide an overview of the spatial and temporal change of wilderness in Iceland, in order 

to increase understanding of the extent of the remaining wilderness, and thus to support the 

development of suitable planning policies for the Icelandic highlands. The study aims to 

evaluate and map the spatial extent and temporal changes of wilderness over the last 

century within Iceland based on the criteria set forth in the Nature Conservation Act no. 

44/1999, particularly in relation to Article 3 (6.) in the Act. This goal will be met by: 

 mapping the temporal and spatial distribution of the roads system, and electricity 

pylons within Iceland since 1936 in order to evaluate changes in size and 

distribution of wilderness areas in Iceland 

 analysing changes in the temporal and spatial pattern and its relationship to tourism 

development.  

These specific aims will be achieved by analysing digital data that indicate the location of 

the human structures mentioned above, using Geographical Information Systems (GIS). 
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2. Background 

2.1 The concept of wilderness 

2.1.1 Historical attitudes to wilderness  

Historically attitudes towards the concept of wilderness have changed. In Old Testament 

times, the Judaeo-Christian attitude towards nature and wilderness was often conflicted. 

Wilderness was seen as being a mysterious, inhospitable place of banishment and exile 

(Mather & Chapman, 1995). However, it was also a place to which religious figures such 

as Moses, Jesus or Saint Augustine retreated in order to obtain spiritual insights for the 

enlightenment of humanity (Kormos, 2008). To the Greeks and Romans, wilderness was an 

area inhabited by monsters and demons and in Northern Europe it was where wild men and 

fiends where found (Allin, 1982). In contrast, within Asian countries, such as China and 

Japan, humans have historically been seen as a part of nature not as separate from it 

(Hayashi, 2002). Wilderness was not seen as being unholy or evil but more as a symbol of 

the deity (Nash, 1967). As early as the fourth century AD, large numbers of people in 

China had begun to find the aesthetic appeal in wilderness, whereas they were still seen as 

objects of fear in Europe (Tuan, 1974).  

During the 18
th

 Century, especially in the U.S., wilderness was seen as something to be 

feared and conquered, an immense area that needed to be tamed and made more productive 

(Hall & Page, 2006). By the end of 18
th

 Century this view of nature and wilderness was 

starting to change, to become more romanticised by artists and writers. As the population 

in the cities grew, industrialisation increased the demand for resources through 

deforestation and mining and led to the rapid decrease in areas of wilderness, especially 

within Europe and the U.S. This destruction of wilderness by development started to create 

the perception of it as a scarce resource which man was morally obligated to protect and 

preserve. Wilderness also began to be seen as having value in itself and contributing to 

human welfare which led to increased calls for wilderness preservation (Stankey & 

Schreyer, 1987). According to Mendel (2002), conservation of wilderness has been a 

driving force in the promotion and development of national parks and reserves in many 

areas of the world. However, Hall and Page (2006) point out that the first reservations for 

the preservation of scenery were established in areas that were judged to be wastelands 

with no economic value in terms of agriculture, grazing, lumbering or mining. They also 

point out that the aesthetic value of the wilderness was upheld by national parks and 

reserves which were intended to protect national scenic monuments that expressed the 

cultural independence of America in addition to providing for the development of the area 

through the tourist dollar. 

Increasing levels of affluence in the U.S. and Europe at the end of the 19
th

 Century not 

only encouraged the promotion of the non-economic intrinsic values of wilderness but also 

led to the growth of tourism and recreation in these areas. Before the industrial revolution, 

man's ability to modify the environment was limited by human and animal muscle power 
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(Sanderson et al, 2002). The improvement of infrastructure, scientific knowledge and 

development of technology such as motorised vehicles, made wilderness areas more 

accessible. This can especially be seen in Iceland where the introduction of the 

automobiles in early 1900s allowed for a new wave of exploration of the central highland 

areas (Huijbens & Benediktsson, 2007). 

2.1.2 Definitions 

Numerous definitions exist of the concept of wilderness. Still, there is considerable debate 

concerning the scope of definitions of wilderness and whether they are sufficient to 

classify wilderness in today’s industrialised countries (e.g. Nash 1990, Cronon 1995, Aplet 

et al, 2000, Hall & Page, 2006, Lupp et al., 2011). The major debate is between those that 

see wilderness as an idea or a state of mind which changes with the perception of the 

individual and those that see wilderness as an unspoilt place, free of human interference 

with its own intrinsic value.  

According to Nash (1990: 27) the traditional meaning of the term wilderness is ―an 

environment that humans do not influence, a place they do not control‖. Nash also reflects 

that by creating the totally humanised environments of towns and cities, people created 

wilderness by drawing a physical and an even more important mental distinction between 

the places they controlled and the places they do not control. Tuan (1974: 112) on the other 

hand takes an anthropological view stating that ―wilderness cannot be defined objectively: 

it is as much a state of mind as a description of nature‖. This ―state of mind‖ can be very 

individualistic and can change depending on the perceptions and the requirements of the 

individual.  

This debate is highlighted by Flanagan & Anderson (2008) underlining that wilderness is a 

diverse experience with different meanings to people from different societies and cultures. 

Kormos (2008) further supports that the word wilderness does not exist in all cultures and 

can therefore be seen as a social rather than natural construct. This is in line with Aplet et 

al. (2000) stating wilderness to be a concept created by Americans in order to separate 

humans from nature, denigrate native people and freeze ecosystems in time. 

The categorisation and legal definitions of wilderness areas has varied with time and 

between countries. Internationally, the International Union for Conservation of Nature 

(IUCN) classifies wilderness areas as protected areas in Category 1b and defines them as:  

protected areas which are large unmodified or slightly modified areas, retaining their natural 

character and influence, without permanent or significant human habitation, which are protected 

and managed so as to preserve their natural condition (IUCN, 2008: 14).  

The primary conservation objective for this category of protected areas is:  

to protect the long-term ecological integrity of natural areas that are undisturbed by significant 

human activity, free of modern infrastructure and where natural forces and processes predominate, 

so that current and future generations have the opportunity to experience such areas (IUCN, 2008: 

14).  

In 1964 the U.S. Wilderness Act from 1964 was adopted in the United States of America. It 

defines wilderness in the following way: 
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A wilderness, in contrast with those areas where man and his own works dominate the landscape, 

is hereby recognized as an area where the earth and its community of life are untrammelled by 

man, where man himself is a visitor who does not remain. An area of wilderness is further defined 

to mean in this Act an area of undeveloped Federal land retaining its primeval character and 

influence, without permanent improvements or human habitation, which is protected and 

managed so as to preserve its natural conditions and which (1) generally appears to have been 

affected primarily by the forces of nature, with the imprint of man's work substantially 

unnoticeable; (2) has outstanding opportunities for solitude or a primitive and unconfined type of 

recreation; (3) has at least five thousand acres of land or is of sufficient size as to make 

practicable its preservation and use in an unimpaired condition; and (4) may also contain 

ecological, geological, or other features of scientific, educational, scenic, or historical value 

(Wilderness Act, subsection 2(c),16 U.S. C. 1131-1136). 

Outside of the United States of America, dedicated wilderness laws seem to be few. Within 

Europe, the 2009 resolution of the European Parliament calls for increased protection of 

wilderness areas. The resolution calls for the Commission to define wilderness, to mandate 

the mapping of Europe's last wilderness areas and to ensure the effective protection and 

where necessary, restoration of Europe's last wilderness areas which the Commission 

believes are vital to halting the loss of biodiversity (European Parliament, 2009). Within 

Scandinavia, solely Finland has a specific federal law since 1991 which has created a 

wilderness protected area category in order to ―safeguard the wilderness characteristics and 

to provide preservation of local cultural features―(Saarinen, 1998: 29). The other 

Scandinavian countries, i.e. Norway, Sweden and Denmark, do not have designated 

wilderness law. Sweden and Denmark define wilderness areas according to the IUCN 

Category 1b Wilderness, but Norway uses land-use planning policies that seek to preserve 

―wilderness like‖ countryside (Kormos, 2008: 308).  

Within Iceland the concept of wilderness protection is still relatively new and no specific 

legislation exists. Current definition on Icelandic wilderness is given in the Nature 

Conservation Act no. 44/1999 Article 3 (6.). The article defines wilderness (Icel.: ósnortin 

víðerni) as an area of land: 

 where no trace of human activity is to be found and the natural landscape develops 

without any pressure related to human influences. 

 that is situated at a distance of at least 5 km from human structures and other 

infrastructure, such as roads, houses, power lines, telecommunication masts, dams, 

etc. 

 that is at least 25km
2
 in size, or in such that one can enjoy solitude and the natural 

landscape without disturbance from human structures or traffic resulting from 

mechanised vehicles. 

In this study, the Icelandic legal definition above will be used. 

2.1.3 Perception of wilderness 

A number of studies have been done to test people's individual perception of wilderness 

and reasons for visiting it (e.g. Flanagan & Anderson, 2008, Carver et al., 2002, Lupp et al 

2011, Van den Berg & Koole, 2006, Sæþórsdóttir, 2004, Kliskey, 1998). This has been 

achieved by either questioning people directly at the wilderness area (e.g. Sæþórsdóttir, 

2004, Lupp et al, 2011, Flanagan, 2008) or by using GIS mapping technique and surveys 
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(e.g. Carver et al, 2002; Ólafsdóttir & Runnström 2011a). People's perception of 

wilderness is influenced by a number of factors relating to their culture and their socio-

economic background including age, gender, and/or education level (Lupp et al, 2011). 

People are also influenced by where they live, with people living in urban areas placing 

more importance on wilderness than those that live in rural areas. The most common 

reasons for visiting wilderness areas are for the solitude and to experience nature as well as 

to escape from urban lifestyle and for the social experience (Stankey & Schreyer, 1987).  

Despite the individual nature of the perception of wilderness, Aplet et al. (2000) suggest 

that there are still several common characteristics. These are: 

 the degree to which land provides opportunities for solitude 

 the remoteness of the land from mechanical devices  

 the degree to which ecological processes remain uncontrolled by human activity 

However, wilderness areas are also becoming increasingly popular with large groups of 

tourists including so called ―urbanists‖ who although they are motivated to experience 

wilderness also require more facilities and services than their purist counterparts who 

prefer to have few or no facilities and experience nature in a truly unspoilt environment 

(Sæþórsdóttir, 2004). Increasing popularity of many wilderness areas such as 

Landmannalaugar in the central highland area of Iceland has led to increased crowding 

detracting from the ―wilderness experience‖ causing areas to become less attractive to the 

purist tourists causing displacement of tourism to other previously undisturbed isolated 

areas (Sæþórsdóttir, 2008). 

2.1.4 Secondary wilderness 

Wilderness has been described as a ―finite, non-substitutable, irreversible and a common-

property resource‖ (Dearden, 1989: 205). Although it is possible to describe wilderness as 

finite and non-substitutable, it is debatable whether it is non-renewable. Moran (2006: 56) 

points out that changes made are in fact reversible creating a ―secondary wilderness‖ or 

―rewilding‖. He further points out that this involves the return of the area to its natural state 

through various methods such as leaving agricultural land fallow or by reforestation of an 

area. In some areas which are today valued for their pristine wilderness, there has been 

interference by humans in the past. Examples include the primeval-looking forest within 

the Maya regions of Mexico where it is estimated that 75% of the landscape was cultivated 

(Redman, 1999). Only with the collapse of these civilisations and the subsequent 

depopulation did tropical rainforests regain the space they had lost (Moran, 2006). More 

recently within the Netherlands old agricultural areas are being set aside to form new 

unmanaged wilderness areas (Van den Berg & Koole, 2006). In this regard, Van den Berg 

and Koole (2006) propose that it is possible to refer to humanly redeveloped landscapes as 

wilderness because an individual's perception of wilderness is based on its appearance 

rather than the actual amount of human interference which has occurred. Therefore if 

people are unaware that there has been previous human interference in an area then it does 

not detract from the wilderness experience. 



6 

2.2 Wilderness in Iceland 

Wilderness within Iceland, particularly concerning the central highland interior, was during 

the first decades after the Nordic settlement in AD 874 seen as an area that was 

overwhelming and threatening, characterised by volcanic eruptions, harsh climate, 

earthquakes and other natural disasters (Benediktsson, 1999). People saw the area as a 

threat, an impression which was maintained and greatly influenced by the telling of stories 

and myths of bandits, trolls and other evil beings. Apart from being used for sheep grazing, 

the central highlands were left alone. The most popular Icelandic words used to describe 

the central highlands include ―óbyggðir” meaning “uninhabited land‖ and ―öræfi‖ 

meaning ―wasteland‖ (Thorhallsdóttir, 2002). 

In the 18
th

 Century the Icelandic view of nature started to change, influenced by the 

changing attitude towards nature within Europe and the U.S. Nature began to be viewed as 

a place of beauty where one could go to ―discover one´s true self‖ and escape the toil and 

strife of daily life (Benediktsson, 1999: 18). At the end of the 19
th

 and into the 20
th

 century 

another change in attitudes seems to have occurred. Nature and especially the unspoilt 

central highlands began to be seen as a resource, something that had an intrinsic value and 

also a resource that could be utilised for the benefit of the growing population 

(Benediktsson, 1999), mainly as regards to hydro and geothermal power utilisations as well 

as resource for outdoor recreation.  

Until the 20
th

 century, Iceland was amongst the poorest countries in Western Europe. The 

Icelandic economy was transformed from the beginning of the 20
th

 century until World 

War I as Iceland became more industrialised. This development was based on previously 

underutilised marine and energy resources, imported technology such as the car and truck 

and the introduction of foreign capital. Today the Icelandic economy depends heavily on 

its fishing industry, energy intensive industries, which are reliant on abundant hydro or 

geothermal power and on its tourism industry which is based on its reputation of a pristine, 

―green‖ country (Gunnarsson & Gunnarsson, 2002). Increased affluence during the early 

21
st
 century has led to a higher standard of living with a growing priority on fitness and 

health and the availability of better outdoor equipment making hiking trips into the 

highlands more possible and popular (Sæþórsdóttir, 2004). It has also meant that a larger 

proportion of the population have been able to afford the Super Jeeps, snowmobiles and 

all-terrain vehicles that have allowed all year round access into the central highlands. This 

has resulted in an increase in off-roading as a recreation which is likely to cause huge 

environmental problems within the central highlands (Bragason et al, 2005). According to 

the Nature Conservation Act no. 44/1999 and the Regulation regarding off-road driving no. 

528/2005 it is forbidden to drive motor vehicles off-road in Icelandic nature except on 

glaciers and snow-covered areas so long as no environmental damage is done. Off-road 

driving harms fragile vegetation and adversely affects the appearance of the countryside 

(Figure 1). However, according to Bragason et al., (2005), driving off-road in the highlands 

is a growing and persistent problem exacerbated by tourist advertisements showing Iceland 

as a paradise for driving off-road. 
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Figure 1. Driving off road causes serious environmental damage  

(Environment Agency, 2011) 

Unlike the United States and most of Europe, Iceland has not yet had to deal with the 

concept of scarcity of wilderness as a large proportion of the country has never been settled 

on a permanent basis by humans. Until well into the 20th century even those areas outside 

of the towns which were settled by humans had a minor influence on the environment. 

Icelandic farms and buildings were usually built from local materials of turf and stone 

which from a distance could not be distinguished from their natural surroundings. 

Changing attitudes towards wilderness and increasing affluence within Iceland during the 

last century has led to an increase in development of roads and power infrastructure 

especially within the central highlands. This has led to a rapid decrease in the quantity and 

quality of the remaining wilderness.  

2.3 Tourism in Iceland 

Iceland has a long history as a destination for travellers and explorers looking for extreme 

environments and experiences. Until the mid-1980s, the number of tourists visiting Iceland 

was under 100,000 visitors per year (Figure 2). This was mainly due to its limited 

accessibility, lack of regional infrastructure, limited awareness of Iceland as a tourist 

destination and high prices of transport, food and accommodation. Since then tourism has 

become Iceland's fastest growing economic sector, making up 5% of the annual GDP in 

2008 (Statistics Iceland, 2011). Since 1949 the number of foreign visitors to Iceland has 

increased from 5,312 to 494,769 in 2010 (Figure 2) (ITB, 2011). Over the last 10 years the 

average yearly increase has been approximately 5.7% (ITB, 2011). At this rate the number 

of foreign visitors to Iceland will reach around 630,000 by 2015. This is twice the current 
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population of Iceland, which has grown from 77,967 in 1900 to 318,452 in January 2011 

(Statistics Iceland, 2011). This growth in population together with the changing lifestyle of 

the local population during the past decades has added increasing pressure on the 

previously uninhabited and unspoilt highland areas of central Iceland. In the past tourism 

within the highland areas was restricted to guided bus tours with very few foreign tourists 

willing to explore these remote areas by car. However with better technology such as GPS 

and more powerful motor vehicles, the proportion of visitors renting a car and travelling 

around Iceland independently is growing (Reynarsson, 2006). This means that the number 

of people that are travelling outside the normal tourist areas is growing putting more 

pressure on the environment. Increasing use of the Icelandic highlands is furthermore 

causing considerable debate politically and amongst the people of Iceland. Some of the 

largest geothermal areas and the most suitable glacial rivers are for example located within 

the central highlands which is in direct conflict with the wilderness tourism that Iceland is 

selling (Sæþórsdóttir, 2008). 

 

Figure 2. Foreign visitors to Iceland 1949-2010 (ITB, 2011) 

 

Perception and image are very important to the tourist industry in Iceland. According to a 

survey done during the summer of 2010 by the Icelandic Tourist Board, a total of 88% of 

visitors came to Iceland because of its nature (ITB, 2010). A survey done by Sæþórsdóttir 

in 2000 in Landmannalaugar, one of the most popular tourist spots in the Icelandic 

highland, specifically asked visitors what kind of infrastructure or disturbance to the 

natural surroundings were considered acceptable in a highland area without ruining the 

feeling of unspoiled wilderness. The results show that though most people did not think 

that footpaths, tracks and mountain huts (Figure 3) negatively affected their feeling of 

being in the wilderness, further infrastructure such as dams/ power plants, electrical power 

lines are undesirable (Sæþórsdóttir, 2004).  
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Figure 3. Mountain hut near Álftavatn, Central Highlands, Iceland. In the background, 

power lines can be distinguished (Taylor, 2009) 

2.4 Iceland´s Road and Power Infrastructure 

2.4.1 Roads 

Historically, as already discussed, the central highlands were seen as inhospitable and an 

obstacle for travel between different parts of the country. The introduction of the first car to 

Iceland in 1904 initially did little to rectify the situation as the cars were unreliable and 

unsuited to the rough terrain in Iceland. It was not until the 1930s that the first traverses of 

the central highlands were possible mainly due to the introduction of the heavy all-wheel-

drive American army trucks brought to Iceland by the British and American armies 

(Sigurðsson & Bjarnasson, 2003). This opened up areas which previously had only been 

visited by people on foot or by horse. However it was not until 1973 with the opening of 

the road over Skeiðarársandur in the south east that the coastal road linking all the 

settlements encircling the whole country was completed (Jóhannesson et al., 2010).  

The current Road Act was passed in 2007. The act defines a road as being first and 

foremost for vehicles, as well as all other infrastructure and road areas that are regularly 

required to keep the road permanent. It further states that roads within Iceland should be 

divided into National Roads, Municipality Roads, Public Paths and Private Roads. National 

Roads are divided into four types which are open to the public and are the only roads 

maintained by state money (Figure 4). Of these, primary roads are roads which ―link 

settlements of the country, connect urban areas with approximately 100 inhabitants or 

more‖ and also includes ―roads in the highlands, which are important for transport and 
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tourism (Road Act no. 80/2007, paragr. 8). Connector roads are roads outside urban areas 

linking primary roads and are at least 10 km long, roads that connect the country roads to 

roads, roads that reach urban town with fewer than 100 residents and connecting them with 

the basic road network, roads to major airports and ports of importance for transport and 

tourism, and roads to the ferry ports if they are not main routes, roads to and within 

national parks and roads to popular travel destinations outside of urban areas. District 

Roads are roads leading to farms, industrial, churches, public schools and other public 

agencies outside of urban areas. Country roads are roads over mountains and moors, which 

do not belong to any of the other categories and are often roads leading to abandoned land. 

These normally only allow for seasonal traffic and have less maintenance than other roads, 

especially during winter.  

 

The definition of the road system categories has been changed a number of times in the 

past decades. Previous to the 2008 act the roads were divided into four groups only; main 

roads, connector roads, county roads and mountain roads (Figure 5). The changing 

definitions of the roads makes tracing of the development of the Icelandic roads system 

over the last century difficult. 

Figure 4. National Road Classification 2010 ( Icelandic Road Administration, 2010) 
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Figure 5. Example of seasonal mountain road, near Hvanngil in Central Iceland (Taylor, 

2009). 

In 2009 the total length of roads maintained by the Icelandic Road Administration was 

12,869 km, of which approximately 6000 km was paved (Icelandic Road Administration, 

2009a). Within the central highlands there are two main highland roads, Kjalvegur which 

passes between Langjökull and Hofsjökull glaciers and Sprengisandsleið which passes 

further to the east between Hofsjökull and Vatnajökull glaciers. The construction of hydro-

electric power stations in the remote central highlands during the 1960s and 1970s created 

additional roads and infrastructure which opened up areas that previously had only 

seasonal or no accessibility to the public for recreation and tourism.  

2.4.2 Geothermal and Hydro-power 

Iceland has abundant geothermal and hydro-power resources. Its geothermal resources are 

due to its young geological age and its location on the mid-Atlantic ridge and on a mantle 

plume hot spot. The abundant hydro power resources are due to the high precipitation, 

glacial rivers and the mountainous terrain of the country. Early energy developments 

focused on meeting the demands of the local population for electricity and space heating. 

The country’s first hydro power turbine started producing electricity in 1904 followed by 

several small electric power plants during the next decades. In 1934, the total installed 

capacity was about 5 MW in 38 power stations (Steingrímsson et al., 2007). Most of the 

large hydro-electrical power plants built in the last 30 years are located at the edge of the 

highlands. However the most recent construction Kárahnjúkavirkjun (brought online in 

2008) is located at the heart of the north-eastern highlands and further sites within the 

central highland have been proposed (Figure 6). The first geothermal power station started 

producing energy in 1969 and is located in the North of Iceland near Lake Mývatn. Most 

of the current geothermal power plants have been built in the lowlands, but the most 
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powerful geothermal areas in Iceland are located in the highlands and therefore there are 

plans for building power plants in this location also (Sæþórsdóttir & Ólafsson, 2010). The 

unexploited geothermal energy is considered to be a thousand times more than what is 

currently being utilized (Steingrímsson et al., 2007). Increasing industrialisation has seen 

the construction of heavy industries such as aluminium smelting which rely on large 

amounts of electricity provided for by the construction of hydro-electric and geothermal 

power stations. In the 1990s environmental awareness increased and there is great dispute 

about the future of the central highlands and the conflicting demands of energy production, 

tourism and conservation (Gunnarsson & Gunnarsson, 2002). 

Due to the growing conflict between demands for energy production, protecting the 

environment and a rapidly growing tourist industry, the Government of Iceland initiated 

the Master Plan for Geothermal and Hydropower Development in Iceland. The vision 

behind the master plan was to prepare an overview on the various hydro and geothermal 

possibilities and evaluate and rank them according to their energy and economic potential 

and the estimated impact that each project would have on nature, environment and society 

(Steingrímsson et al., 2007). The first phase, 1999 to 2003, evaluated and ranked 20 large-

scale hydro-power options, mostly located in the highlands, and also 20 geothermal options 

in 8 high-temperature areas. The initial results were published in 2003 followed by a 

second stage. The second phase, 2007-2010, added another 30-40 major hydro and 

geothermal options and included an evaluation of whether some areas should be conserved 

completely. Figure 6 shows the results of phase two presented in 2010 and the locations of 

the proposed sites for the hydro-electric and geothermal power stations that were 

evaluated.  

According to Steingrímsson et al., (2007) the potential generating capacity of hydro and 

geothermal sources has been estimated at 50TWh/year. There is considerable economic 

interest in utilising these energy resources for energy-intensive heavy industry with the 

possibility that in the future, electricity may even be provided through cables to other 

countries in Europe (Icelandic Master Plan for Hydro and Geothermal Energy Resources 

1999–2010).  
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Figure 6. Locations of proposed Hydro-electric (in blue) and geothermal power stations(in 

red) (Icelandic Master Plan for Hydro and Geothermal Energy Resources 1999-2010 
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2.5 GIS and its potential for wilderness 

assessment 

In order to develop appropriate policies for wilderness areas Carver et al. (2000) stress that 

an understanding of the conflicting needs of the different stakeholders needs to be 

addressed. According to Carver et al. (2000) this can best be done by assessing and 

mapping wilderness land quality and recreational use in order to identify spatial patterns 

and possible conflict area. An essential tool for analysing spatial patterns is the 

Geographical Information Systems (GIS). GIS is increasingly being used in natural 

resource management and more and more specifically in wilderness management for 

recording, monitoring, analysis, planning and communication in order to improve decision 

making and cost efficiency by representing spatially the relevant resources and interactions 

within an area (e.g. Landres et al., 2001; Ólafsdóttir & Runnström, 2011a; 2011b). GIS has 

also been used in wilderness perception mapping in order to delineate the perceptions and 

needs of different wilderness user groups (Kliskey, 1994; Flanagan & Anderson, 2008). 

One of the main difficulties often faced in using GIS is however the quality and quantity of 

available data as well as high resolution data that is needed to successfully create the 

resulting data. Although the use of GIS in environmental planning and management is 

increasing, the use of GIS in tourism planning has been limited mainly due to a general 

lack of tourism databases with site-specific information (e.g. Ólafsdóttir & Runnström, 

2009). The combination of wilderness mapping and tourism data would provide decision 

makers with a visual reference in order to make decisions between different stakeholders 

and conflicting demands. 

GIS can be used globally, nationally and locally to carry out major assessments of 

wilderness. The first attempt on a global scale was done in 1987 by McCloskey and 

Spalding (1989) based on the U.S. Wilderness Act from 1964 using Global Navigation 

Charts, with blocks of wilderness defined as greater than 4000 km
2
 in size with no human 

infrastructure (buildings, roads or mines) to estimate that 1/3 of the global land surface is 

still wilderness. However, a total of 41% of this was located in the Arctic or Antarctic. 

Other studies have estimated the remaining terrestrial wilderness to be as much as 52% 

(Hannah et al., 1994). However, Kormos and Martin (2003) point out that due to the 

different criteria and methods used to define wilderness areas it is difficult to compare 

these numbers.  

In Australia the Australian Heritage Commission’s National Wilderness Inventory applied 

GIS analysis to identify a wilderness continuum concept on the basis of four factors; i) 

remoteness from settlement, ii) remoteness from access, iii) apparent naturalness and iv) 

biophysical naturalness (Lesslie & Taylor, 1985) These four factors have since then been 

the major model used for wilderness assessment within Australia and in many other 

countries. Within Iceland Ólafsdóttir and Runnström (2011a) used proximity analysis for 

assessing Icelandic wilderness on a national scale based on the first three of the four above 

factors. Their study is based on available digital datasets and classified proximities 

according to different weight parameters. Their conclusions indicate that 34% of the 

surface of Iceland can still be classified as wilderness. Viewshed analysis also done by 

Ólafsdóttir & Runnström (2011b) estimated the remaining wilderness within Iceland at 

33%. However, in their global evaluation McCloskey and Spalding (1989) evaluated 

Iceland as having 28.9% area of land that could be defined as wilderness according to their 

classification requirements. 
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In regard to the wilderness temporal assessment, extensive work has been undertaken in 

Norway using proximity analysis to identify wilderness areas from 1900 to 2008. The 

Norwegian Directorate for Nature Management began in the early 1990s a work on 

assessing the decrease of intervention-free natural areas of Norway (Figure 7). Wilderness 

areas were defined as areas, five kilometres or more from major infrastructure 

development. This model will be applied in this study to assess temporal changes of 

Icelandic wilderness areas. 

 

 

Figure 7. Wilderness development in Norway from 1900 to 2008 (Norwegian Directorate 

for Nature Management, 2010). 

2.6 Summary  

Worldwide, wilderness areas continue to decrease in number and size. Within Iceland this 

trend can also be seen, brought about by the changing attitudes and improvement in 

lifestyles over the last century. Wilderness is important for its spiritual, recreational, 

ecosystem service benefits and biodiversity values. Wilderness areas can also bring income 

and employment for landholders, farmers, communities and society in the form of 

wilderness tourism. This is underpinned by Kormos (2008: 3) stating that ―wilderness laws 

and policies give effect to one of humanity's noblest and most prudent impulses: the desire 

to leave some parts of the planet to function on their own terms, rather than managing all 

lands intensively and exclusively for the short-term benefit of the human species‖. Due to 

the difficulty in valuing some of the above mentioned benefits of wilderness, it is often 

difficult for stakeholders to make land use management decisions in favour of maintaining 

wilderness based on the economics. This is complicated by the general lack of 
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synchronised legal definitions and changing attitudes towards wilderness over the last 

century. The lack of acceptable definitions makes evaluation and comparison over time 

between studies and countries difficult. This is further complicated by the differences in 

perception of wilderness between cultures and societies. As this study aims to assess 

wilderness over time in Iceland the definition from the Nature Conservation Act no. 

44/1999 will be used. Within Iceland, although wilderness areas have been defined by law, 

problems arise when trying to evaluate the extent of wilderness due to the lack of data and 

clarity. Roadlessness is widely recognised as a defining characteristic of wilderness (Aplet 

et al, 2000). However, within Iceland there are still debates concerning the definition of a 

road. Therefore, for this study all roads which are marked onto the analogue roads maps 

will be included in the analysis whether they are main roads or mountain tracks. Roads and 

power lines make up the largest human influence in the Icelandic highlands as most of the 

highlands have never been inhabited. Therefore, an accurate representation of the 

remaining wilderness areas in Iceland can be evaluated by looking at the impact of roads 

and power lines. It is clear that within Iceland there is an on-going conflict and increasing 

pressure on the remaining wilderness from the different stakeholders who wish either to 

develop the central highland area, to use it for recreation and tourism and those that wish to 

keep the wilderness area unspoiled.  
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3. Methodology and Data 

3.1 Methods 

This study uses a Geographical Information System (GIS) to evaluate and map the spatial 

extent and temporal changes of wilderness within Iceland over the last century. The 

analysis is based on assessing 5 km distance radius around roads and power lines. The 

distance of 5 km is based on the criteria laid down in the Nature Conservation Act no. 

44/1999. To make comparisons between different temporal data more consistent, it was 

decided not to look at variable sized buffer zones for the different classification of road as 

done in previous wilderness assessment of Iceland (i.e. Ólafsdóttir & Runnström 2011a; 

2011b), but to use the same distance around all evaluated features, i.e. 5 km.  

As roads and power lines are undoubtedly the most extensive human structures in the 

Icelandic highlands, this first attempt of analysing changes of Icelandic wilderness in time 

assesses changes in the county’s road and power-lines pattern. Most other human structures 

are located within short distances from either one (Ólafsdóttir & Runnström, 2011a), so it 

would not affect the analysis greatly. 

The Geographic coordinate system used is GCS WGS 1984 Lambert Conformal Conic. 

Digital data used within this study is obtained from IS50 v 2.3 geodatabase kindly provided 

by the Icelandic Geodetic Institute. Other data are gathered and digitized from analogue 

maps.  

3.2 Data 

3.2.1 Road system 

Road maps were obtained from the Icelandic Geodetic Institute in digital vector format. 

Historical road maps at a national scale are very limited in Iceland before 1960, but all 

historical maps from 1900 were evaluated. The following years selected were 1936, 1960, 

1981 and 2001. The first intention was to assess changes every 20 years from the 1900s, 

i.e. 1900, 1920, 1940, 1960, 1980 and 2000. However, the map from 1936 is the earliest 

road map available at a national scale according to Icelandic Geodetic Institute, and was 

therefore selected as the first year of this temporal assessment. Of the three maps available 

pre-1936 at a national scale, one was a geology map with no roads, a second was marked 

as 1928 but this date could not be confirmed and the third map was in a poor condition. All 

other maps pre-1936 were on a regional scale and show bridle paths and tracks until 

around 1930 when maps start to show roads with kilometre stones on the legend. No road 

map at a national scale was available for 1940, but such maps were available for 1960, 

1981 and 2001. These years were compared to the new data obtained from the IS50 v 2.3 

geodatabase. Table 1 provides information on the individual maps used. Each scanned 

raster map was georeferenced to the map from the 2010 IS50 v 2.3. Each road was then 

traced to create vector lines using the editing tools in ArcMap.  
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Over the time period covered the definitions and types of roads have changed extensively. 

For this project all roads were included that were passable by car, also including roads only 

accessible during the summer season as is the case of most of the mountain roads (Figure 

8). The data were cross checked with analogue maps of higher resolution i.e.1:250000.  

 

Table 1. Road maps used for the analysis in the study. 

Year  Scale IGI ref no.
1) 

Reason for choice 

1936 1:100000

0 

2003-1  Earliest road map available at a national scale which 

covers the whole of Iceland according to Icelandic 

Geodetic Institute 
2) 

1960 1:750000 2001-29 

 

The only scanned map available for 1960 with a scale 

of 1:750000. Permission received from National Road 

Agency. 

1981 1:750000 2001-31 

 

No scanned maps available for 1980. The only scanned 

map available for 1981 with a scale of 1:750000. 

Permission obtained from the Icelandic Touring 

Association the publisher of the map. 

2001 1:500000 IS500 No scanned map available for 2000 which the 

Icelandic Geodetic Institute had the copyright for. Only 

one other map available for 2001 with scale 1:750000 

but scan was disjointed in the centre of the map, 

therefore the scale of 1:500000 was selected and used. 

2010 - 
3)

 IS50 v 2.3 Database obtained from the Icelandic Geodetic 

Institute. 

1) Icelandic Geodetic Institute  

2) Confirmed by email with the Icelandic Geodetic Institute 12.02.2010. 

3) All data on roads and power lines are from GPS points from field 
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Figure 8. Seasonal mountain road at Fjallabak Syðra, Central Iceland (Taylor, 2008) 

 

3.2.2 Electricity pylons 

Power line data was obtained from the IS50 v 2.3 geodatabase, presenting the country’s 

power line pattern in 2010. To assess the historical spatial changes in the pattern for the 

same years as selected road map data, information was achieved by including the dates of 

installation obtained from the Icelandic power companies into the attribute table of the 

IS50 v 2.3 power line data layer. Due to the limited spatial data available (Table 2) the 

historical power line layers were obtained by removing the line segments which were 

without dates of installation from the attribute table. Separate layers for the different years 

used in this study were then created. Only the data from Landsnet including the names of 

the power lines corresponding to those found in the attribute table of the data layer were 

used (cf. section 3.4).  
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Table2. Sources of data for electricity pylons 

Company Source Number of 

Data Entries 

Issues with data 

Landsnet Landsnet Annual Report, 

2009 

76 
4)

 14 entries were not included in the 

power line layer 

(―mannvirki_linur‖). 

Rarik Documents obtained from 

Magnús Gíslason, Project 

Manager, Technical Data 

Dept. by email 14
th

 June 

2010. 

10847 Geographical data was not available 

from Rarik in order to connect the 

10847 entries in the spreadsheet to 

the power lines in IS50 v 2.3. 

Orkuveita 

Reykjavík 

Documents obtained from 

María Thors, Department 

Manager, Land 

Information Technology 

Dept. by email 30th June 

2010. 

- Data from 1997-2010 mainly local 

lines for Reykjavik and 

neighbouring areas. Dates of 

construction for main power lines 

already found in the Landsnet data. 

4
 Each Data entry is a power line from substation to substation. 

 

3.2.3 Other human structures 

In regard to Icelandic wilderness, the Icelandic Nature Conservation Act no. 44/1999 

specifies a distance of at least 5 km from all human structures including settlements. As 

previously mentioned, historical settlement data was not included in this analysis due to the 

inaccuracy of the data available for the years used. The analogue maps available for 1936-

2001 only include settlements, power stations and other structures as dots which is not an 

accurate representation of the true size in terms of the surface area of the buildings or 

settlements which is required in order to create an accurate buffer zone. Most of these 

structures can be found within the 5 km buffer zone created by the roads and power lines 

and therefore the overall calculations would not be much affected.  

Historical data on telecommunication, water and drainage system facilities, mountain huts 

and summer cabins were not included due to lack of available data and time constraints. 

These structures are also generally located within the 5 km buffer zone created by the roads 

and power lines and therefore would not significantly affect the overall calculations. Data 

on ruins and relics were likewise not included and this is in line with the conclusions of the 

working group on wilderness from 1998 who determined that ruins and relics should not 

prevent an area being defined as wilderness (Ministry for the Environment, 1998).  
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3.3 Data analysis 

A 5 km buffer was calculated separately around all selected roads and power lines. The 

different buffer layers obtained from roads, power lines were combined and the surface 

area of the buffer calculated. This number was then subtracted from the total surface area 

(103.000 km
2
) of Iceland (Icelandic Geodetic Institute, 2011) to give the total area free 

from roads and power lines for each of the temporal input years. 

In order to fulfil the third criteria of the Nature Conservation Act no. 44/1999 which states 

that the wilderness area has to be at least 25 km
2
 in size in order to be classified as 

wilderness, the surface area of each polygon outside the buffer zones was calculated and 

the number of polygons and the size distribution for each year determined. 

3.4 Limitations 

There is limited availability of good quality scanned maps of the whole of Iceland and 

complete maps pre-1936 were not available. Data concerning the dates of installation of 

power lines and power stations is also difficult to obtain. The data is located at a number of 

companies and different formats are used by each company. The data received from Rarik 

was received as a spreadsheet and was by far the most extensive and would have provided 

excellent coverage over most of Iceland. However no geographical data was included in 

order to connect the entries to the data within the IS50 v 2.3 geodatabase.  

Difficulties arose in the interpretation of each map of Iceland in regard to the definition of 

the road system categories as it has been changed a number of times in the past decades. 

The map from 1936 shows only one type of road used by cars. In 1960 roads used by cars 

had been divided into three and by 1981/2001 there were four divisions. The data from 

different years of the maps were sometimes unreliable. Some roads for example that were 

included in previous year did not appear in the next version. The data for the power lines 

within IS50 v 2.3 geodatabase is moreover inaccurate at some areas with a number of 

power lines missing. This includes almost all of the Westfjords (Figure 9 and 10). 

Examples of other missing power lines include the Hvolsvallarlína 1 (Búrfell-Hvolsvöllur) 

and the Þorlákshafnarlína 1 (Hveragerði-Þorlákshöfn). All together 14 mainlines which 

were included in the Landsnet data were missing from the database. However although 

fewer in number the power lines included in the IS50 v 2.3 database were more spatially 

accurate than those that were available from the report from the power companies. 
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Figure 9. Power Grid for the Westfjords according to IS50 v 2.3 geodatabase 

 

 

 

Figure 10. Power grid for the Westfjords according to the Annual Report 2009,  

Orkubú Vestfjarða 
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4. Results 

4.1 Areas free from roads and power lines 

The mapping results obtained show significant spatial changes in the extent of the area free 

from roads and power lines during the period studied (Figures 11–15). 

 

 Figure 11. Areas free from roads and power lines 1936 
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Figure 12. Areas free from roads and power lines 1960 

Figure 13. Areas free from roads and power lines 1981 
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Figure 15. Areas free from roads and power lines 2010  

Figure 14. Areas free from roads and power lines 2001 
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Analysis of the maps shows that areas free of roads and main power lines have decreased 

from a total of 73,291 km2 to 23,214 km2, or by 68%, from 1936 to 2010. Hence, over this 

time period the amount of areas free from roads and power lines has decreased from 71% 

of the surface area of Iceland to 23%. The rate of decrease during the latter half of this 

period increases, with the largest rate of decrease occurring after 2001 with an average 

yearly decrease of 1077 km2 per year (Figure 16). Out of the 17 areas free from roads and 

power lines larger than 200 km2 in 2010, four are almost completely covered by glaciers 

within the central highland area. Of the 23,214 km2 of remaining area free from roads and 

power lines in 2010, the glaciers make up 9917 km2, or 43%. 

 

 

Figure 16. Decrease in total surface area (km²) of polygons free from roads and power 

lines from 1936-2010 

For each of the maps created, the relationship between the area´s size and the number of 

areas according to its size was assessed by calculating the change in the number of areas 

free from roads and power lines from 1936 to 2010 within the ranges of 26–100 km
2
, 101-

200 km
2
 and areas greater than 200 km

2 
(Figure 17). As the larger areas are broken up by 

roads and power lines, the total number of areas free from roads and power lines within 

each size range has increased but the surface area of each of these areas has decreased. The 

number of areas free from roads and power lines within the smallest areal range, i.e. 
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surface areas of 26–100 km
2
 has increased between 1936 and 2010 by 35%. Since 1936 the 

larger areas, i.e. greater than 200 km
2
 in size, have on the other hand decreased by 71%. 

Areas between 101–200 km
2
 and areas greater than 200 km

2
 increased in number until 

1981 as the larger areas, >200 km
2
, areas were being broken up by new roads and power 

lines but began to decrease in number after 1981 as these areas are in turn broken up. 

Removing areas less than 25 km
2
 from the total surface area changed the proportion of 

remaining area free from roads and power lines by less than 1% for all years. 

 

 

Figure 17. Number of areas free from roads and power lines (wilderness areas) within 

three different areal ranges from 1936-2010. 
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4.2 Highlands areas 

In 1936, the single largest area free from roads and power lines within the highlands (i.e. 

above 300m a.s.l., as defined by the Icelandic Road Administration, 2009b), was 48.391 

km
2
 in size, or 47% of the total surface area of Iceland (Figure 18). By 1960 this large area 

had been divided into three separate areas by two mountain roads (i.e. Kjalvegur and 

Sprengisandur) which in earlier maps had been marked as indistinct paths and bridleways.  

From 1981 the largest highland area is still located within the central highlands and is 

12,568 km
2
 in size.  By 2010 the largest area is only 9419 km

2
, covering only 19% of the 

total area free from roads and power lines that existed in 1936 and just 9% of the total 

surface area of Iceland. Of the total area free from roads and power lines in 2010, 41% is 

located within the central highland area. A large majority or a total of 88%, of this 

remaining central highland area is covered by the glacier Vatnajökull. Other large areas 

free of road and power lines are covered by the glaciers Langjökull and Hofsjökull. 

Figure 18. Temporal decrease in the largest area free from roads and power lines within 

the highland area of Iceland 
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By 2010, the second largest remaining area is to be found in the Westfjords and covers 

approximately 1906 km
2
. The fastest rate of change occurs between 1936 and 1960 were 

the amount of area free from roads and power lines decreased by approximately 44%.  

 

 

Figure19. Temporal changes of areas free from roads and power lines in the Westfjords 

peninsula 1936–2010 
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This is the fastest rate of change within the Westfjords (Figure 19). After 1960 very little 

change in the amount of area free from roads and power lines occurs compared to the rest 

of the country. 

4.3 Lowland areas 

In the lowland coastal areas of Iceland (i.e. below 300m a.s.l., as defined by the Icelandic 

Road Administration, 2009b), large areas free from roads and power lines are already in 

1936 limited in number and size. Areas near to the capital city of Reykjavík are mainly in 

the size range of 26–100 km
2
, with a large area in the Reykjanes peninsula of 

approximately 677 km
2
. Other notable wilderness areas in 1936 are an area of 287 km

2
 to 

the south of Hvolsvöllur in southern Iceland, 101 km
2
 to the west of Borgarnes in western 

part of the country, and 45 km
2
 near the area of Löngufjörur, also in the western part. By 

1960 these are no longer areas free from roads and power lines. In 2010 all areas free from 

roads and power lines surrounding Reykjavík have disappeared and only a small pocket of 

31 km
2
 is left on the Reykjanes peninsula. The remaining area free from roads and power 

lines in the lowlands in 2010 is to be found along the south coast between 

Kirkjubæjarklaustur and Skaftafell partly made up by the glacial fluvial area of 

Skeiðarársandur. 
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5. Discussion 

5.1 Temporal and spatial changes 

Worldwide, wilderness areas continue to decrease in number and size. According to 

estimates from Mcloskey and Spalding (1989) the largest areas remaining globally are 

located in the former Soviet Union, Canada, Australia, Greenland, China (Tibet) and 

Brazil. Within Europe wilderness areas are even sparser, located mainly in northern 

Scandinavia and European Russia. These areas are generally fragile ecosystems 

characterized by harsh climates and limited vegetation. Results from this study follow this 

general trend and show that the remaining wilderness areas in Iceland have decreased in 

number and size over the past century. These remaining areas are mainly to be found in the 

highlands, mainly because they have never been inhabited. According to the criteria used 

in this study, areas free from roads and power lines make up 23% of the total land area in 

2010. This is somewhat less than analysis made by Ólafsdóttir and Runnström (2011a; 

2011b) indicating around 30% of the total land area to be wilderness. They however, base 

their results on different distance categories according to classified weight variables. In this 

study 5 km distance is used to all variables in order to facilitate temporal comparisons.  

Mapping the spatial changes of wilderness areas can help provide a picture of how the 

environment has been affected by developments in society over time. In this study the 

results show that areas free from roads and power lines constructions decreased nearly 

70% in only 74 years or on average 677 km
2
 annually. Comparison of the different years 

examined in this study further show a substantial decrease in encroachment on wilderness 

areas during 1980 to 2001. These changes seem to a large scale to follow the number of 

power stations constructed often opening up previously closed areas for recreation and 

tourism with increased access or improved access to areas previously with limited access. 

The Norwegian Directorate for Nature Management using the same definition of 

wilderness and method for assessment estimates the average yearly loss of wilderness from 

1988 to 2008 was 93km
2 

for Norway. Within Iceland the rate was more than 6 times this 

number with a yearly average from 1981 to 2010 of 604km
2
. These figures emphasise the 

importance of improving planning and management around Iceland and especially the 

protection of the ecologically fragile highlands. 

Since 1936 wilderness polygons larger than 200 km
2
 in size have decreased by 71%. The 

size of an area has a major impact on the value of the wilderness according to the Icelandic 

definition. The bigger the wilderness area the more valuable it is. Within Iceland, half of 

the individual wilderness areas in 2010 were still larger than 25 km
2
. In order to protect the 

value of wilderness areas it would be beneficial to increase the minimum size of the 

wilderness area in the Nature Conservation Act no. 44/1999. This would initially decrease 

the areas classified as wilderness but would in the long term provide increased protection 

for the larger areas remaining. In its National Strategy for Sustainable Development 2002–

2020, the Icelandic government sets itself the objective of protecting large areas of 

wilderness with the goal that all man-made structures should be built outside defined 
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wilderness areas where it is possible. However, according to Steingrímsson et al., (2007), 

approximately 31% of the potential hydro or geothermal energy within Iceland is being 

harnessed. By comparing the wilderness map created for 2010 with the protected areas 

map, only 40% of the remaining areas defined as wilderness in 2010 are presently 

officially protected areas. Further comparing these maps to the proposed geothermal and 

hydro-electric power stations shows that ten are within remaining wilderness areas, 

eighteen are within current protected areas and two can be found within the areas proposed 

for protection by the Environment Agency for 2009-2013. With the infrastructure and 

disruption to the environment that follows the construction of these power plants, it is 

important to identify the current areas of wilderness in order to try and locate future power 

stations outside of the few remaining areas of wilderness. 

Within Iceland, there is some evidence that some wilderness may be reclaimed. 

Settlements outside of Reykjavík are decreasing in size and power companies and 

telecommunications are endeavouring to move their infrastructure underground. For 

example, since 1990 the electricity company Rarik has been renewing the high voltage 

distribution system with underground cables for transmission. This is not directly related to 

the reclaiming of wilderness, however, but due to the damage to the overhead power lines 

caused by the Icelandic weather. Since 1990, 35% of the older high voltage overhead 

power lines have been replaced with underground cables (Rarik Annual Report, 2009). GIS 

mapping can be used to identify the specific changes necessary to restore wilderness to 

degraded landscapes (Aplet et al., 2000) e.g. in the identification of which roads need to 

maintained and which can be closed. By effectively enforcing the ban on off-roading and 

closing some roads which are unused and unnecessary, areas that are defined as wilderness 

can be enlarged (National Strategy for Sustainable Development 2002–2020). 

5.2 Tourism and wilderness 

Poorly managed tourism in protected natural areas has the potential to destroy the resource 

on which it is based. This threat is especially prevalent in the generally fragile ecosystems 

of remote wilderness areas such as those found in Iceland. Tourism and wilderness have 

both a beneficial and conflicting relationship. Wilderness tourism depends on the quality 

and quantity of available wilderness. However increased wilderness tourism can lead to a 

loss of an area’s attractiveness and value, therefore negating the original reason for visiting 

the area. For management it can be increasingly difficult to maintain the image of 

wilderness in a popular tourist destination as tourism is dependent on the local 

infrastructure and tourist numbers must be limited in order to provide the visitor with the 

expected solitude of the wilderness experience (Sæþórsdóttir, 2008).  

Tourism is becoming more and more important to the Icelandic economy and tourism 

numbers are rising substantially each year. Many visitors to Iceland come with a 

preconceived idea of what they will see in Iceland based on marketing and advertising 

outside of Iceland. The overall perception of the environment in Iceland seems to be based 

on the ―romanticised notions of uniqueness, wilderness and grandness‖ (Gössling & 

Hultman, 2006: 56), an image that the Icelandic Tourist Industry is enthusiastic to 

maintain. However if Iceland does not maintain and manage its wilderness, overuse and 

overcrowding of the most popular areas will lead to disappointment, decreasing the 
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probability of tourists repeating their visit and adversely affecting Iceland´s image as a 

tourist destination.  

According to the Icelandic National Strategy for Sustainable Development 2002–2020 

wilderness areas will only become more valuable in the future, both in an economic sense 

in relation to the tourist industry and in a subjective sense as access to untouched nature is 

one of the factors contributing to the quality of life in society. The importance of tourism 

for the Icelandic economy is already increasing especially during recent years with the 

collapse of the banking sector and the devaluation of the krona which has resulted in more 

tourists visiting Iceland. Tourism is likely to be a very important factor in the future of 

wilderness and is likely to be both positive and negative. The increase in the number of 

tourists raises revenue to the area and may therefore protect the wilderness from 

development. However the resulting increased pressure on the environment and basic 

tourism infrastructure can lead to degradation of tourist destination. 

5.3 Data quality 

One of the main difficulties in mapping and managing wilderness areas is the lack of a 

universal definition. The Icelandic Nature Conservation Act no. 44/1999 was partly based 

on the criteria for wilderness areas established by the Norwegian Directorate for Nature 

Management and also partly on the American Wilderness Act from 1964. Due to this there 

are a number of areas of the act that are difficult to interpret for wilderness measurements 

in Iceland. Results from this study found that wilderness areas cover 23% of the surface 

area of Iceland using the 5 km definition from the Nature Conservation Act no. 44/1999. 

However, the disturbance caused by the different categories of roads within Iceland is very 

different. Many of the roads within the Icelandic highland are mountain tracks which are 

often seasonal and have little traffic. The noise pollution and visual impact is therefore 

often much less than the busier, tarmacked, national roads.  

Therefore there is an argument for the use of a smaller buffer zone for less travelled roads. 

Using a buffer of 3 km for highland roads and mountain tracks Ólafsdóttir and Runström 

(2011a) presented results with wilderness areas covering 34% of Iceland. Large differences 

can also be seen in the data from Norway were evaluation has been made using 1 km and 5 

km buffer zones (Norwegian Directorate for Nature Management, 2010). These studies 

show that a smaller buffer is likely to have a substantial impact on the evaluated extent of 

wilderness areas. However there is also the argument that the mere presence of the 

mountain road itself, whether it is often used or not, detracts from the wilderness 

experience and this is related to the individual's perception. For example, mountain roads 

are often unpaved (cf. Figure 8) and only one car travelling along the road can send up 

enormous dust clouds which can be seen for long distances that are unpleasant and detract 

from the wilderness experience. Due to the limitations in the reliability and availability of 

the data, it is possible that the amount and rate of decline of the actual wilderness areas 

would change the absolute number, but the relative temporal change would be about 

correct. Not included in the study were the settlements, telecommunication infrastructure, 

water and drainage system facilities and mountain huts. However, most forms of human 

infrastructure such as telecommunication infrastructures and summer cabins generally have 

roads within 5 km leading to them for maintenance and use and therefore most human 

structures are covered within the 5 km buffer zones. Consequently by looking at roads and 
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power infrastructure, almost all human interference can be covered. Another factor 

influencing the amount of wilderness is that of the remaining 23,214 km
2
 of wilderness in 

2010, some 43% were covered by the glaciers. It can be debated whether even these areas 

can be classified as wilderness as the glaciers are frequently traversed by super-jeeps and 

snow mobiles even though roads are not available. 

5.4 Concluding remarks  

Moran (2006: 59) states that ―Our current tendency to value wilderness comes from its 

rapid disappearance and the importance of having those areas available to us.‖ Following 

the definitions of Nature Conservation Act no. 44/1999, the results presented in this study 

show that the amount of Icelandic wilderness has decreased by nearly 70% between 1936 

and 2010, or by 677 km
2
/ year on average.  

Although the decrease in wilderness is most prevalent in the southwest part of the country 

surrounding the capital city of Reykjavík and along the lowland coastlines, the wilderness 

qualities of the central highlands have also decreased substantially. Of the remaining 

wilderness in 2010, 88% is currently covered by glaciers. According to the Icelandic 

Meteorological Office (2011) the present rate of glacial retreat is 0.3% per year. With that 

fact in mind, it is highly questionable how much of the former glacial areas will remain as 

wilderness in the coming future. Without conservation and protection, it is likely that the 

amount of wilderness areas will continue to decrease at the same high rate as the last 

decade (i.e. 2001-2010) or by 1077 km
2
 per year. At this rate there is the possibility that no 

area within Iceland could be classified as wilderness according to the Nature Conservation 

Act no. 44/1999 by the year of 2032.  

The results indicate that wilderness polygons larger than 200 km
2
 in size have decreased in 

number by over 70% over the time examined. In 1936 the single largest wilderness area 

within the Icelandic highlands made up nearly 50,000 km
2
, or 47% of the total land area. In 

2010 on the other hand the largest remaining area made up less than 10,000 km
2
, or only 

9% of the total land area. Lowland areas free from roads and power constructions have all 

disappeared in 2010, except in the abandoned area of Hornstrandir in the north-western 

part of the country, and in the active glacial fluvial area of Skeiðarársandur in the south. 

It is clear that the preservation of wilderness within Iceland will continue to be an ongoing 

battle between the different stakeholders who wish either to develop the central highland 

area, to use it for recreation and tourism and those that wish to keep the area unspoiled.  



35 

References 

ALLIN, C.W. (1982). The Politics of Wilderness Preservation. Alaska: University of Alaska 

Press. 

APLET, G., THOMSON, J., WILBERT, M. (2000). Indicators of Wilderness: Using attributes 

of the land to assess the context of Wilderness. In Cole, D.N., McCool, S.F. 

(2000) Proceedings: Wilderness Science in a Time of Change. Ogden: U.S. 

Department of Agriculture , Forest Service, Rocky Mountain Research Station. 

BENEDIKTSSON, K. (1999). Ósnortin víðerni, ferðamennska og miðhálendi Íslands. 

[Pristine wilderness, tourism and the central highlands of Iceland]. Landabréfið, 16-

17(1), 14-23. 

BRAGASON, Á., FINNBOGADÓTTIR, E.L., & RUNÓLFSSON, E. (2005). Skýrsla starfshóps 

umhverfisráðherra um vegi og slóða í óbyggðum. [Report of the Working Group for 

the Environment on roads and trails in the wilderness]. Retrieved from 

http://www.ferdamalastofa.is/upload/files/utanv_skyrsla04_05.pdf 

CARVER, S. (2000). Wilderness and Landscape. Wilderness Britain? Social and 

Environmental Perspectives on Recreation and Conservation. Newsletter No. 4. 

Mapping the Wild: Spatial Patterns and Landscape character. 

CARVER, S., EVANS, A. & FRITZ, S. (2002). Wilderness Attribute Mapping in the United 

Kingdom. International Journal of Wilderness, 8 (1), 24-29. 

CRONON, W. (1996). The Trouble with Wilderness or, Getting Back to the Wrong Nature. 

Environmental History, 1(1), 7-28. 



36 

DEARDEN, P. (1989). Wilderness and our common future. Natural Resources Journal, 29, 

205-222. 

ENVIRONMENT AGENCY (2011). Off-roading picture gallery. Retrieved .July 20
th

, 2011 

from http://eldri.ust.is/Natturuvernd/offroad/myndasafn/ 

EUROPEAN PARLIAMENT (2009). Wilderness in Europe. Retrieved June 16, 2011 from 

http://www.europarl.europa.eu/oeil/file.jsp?id=5680622. 

FLANAGAN, T.S. & ANDERSON, S. (2008). Mapping perceived wilderness to support 

protected areas management in the San Juan National Forest, Colorado. Forest 

Ecology and Management, 256(5), 1039-1048. 

GUNNARSSON, B. & GUNNARSSON, M. (2002). Iceland´s central highlands: nature 

conservation,  ecotourism and energy resource utilisation, 54-63 in WATSON, A., 

ALESSA, L. &  SPROULL (2002) Wilderness in the circumpolar north, searching for 

compatibility in traditional, ecotourism and ecological values; 2001 May 15-16, 

Anchorage, AK. Proceedings RMRS-P-26. Ogden, UT: U.S. Department of 

Agriculture, Forest Service, Rocky Mountain Research Station. 

GÖSSLING, S. & HULTMAN, J. (2006). Ecotourism in Scandinavia, lessons in theory and 

practice. UK: Cabi International. 

HALL, M.C. & PAGE, S.J. (2006). The Geography of Tourism and Recreation, 

Environment, Place and Space. London: Routledge. 

HANNAH, L., LOHSE, D., HUTCHINSON, C., CARR, J.L. & LANKERANI, A. (1994). A 

Preliminary Inventory of Human Disturbance of World Ecosystems. Ambio, 

23(4/5), 246-250. 



37 

HAYASHI, A. (2002). Finding the voice of Japanese wilderness. International Journal of 

Wilderness. 8(2), 34-37. 

HUIJBENS, E.H. & BENEDIKTSSON, K. (2007). Practising Highland Heterotopias: 

Automobility in the Interior of Iceland. Mobilities, 2(1), 143-165. 

ICELANDIC GEODETIC INSTITUTE (2011). Iceland in Statistics. Retrieved 18th June 2010 

from http://www.lmi.is/english/iceland-in-statistics/  

ICELANDIC MASTER PLAN FOR HYDRO AND GEOTHERMAL ENERGY RESOURCES 1999-2010. 

(2011). Retrieved 15
th

 April 2011 from 

http://www.rammaaaetlun.is/virkjanakostir/1-afangi/  

ICELANDIC METEOROLOGICAL OFFICE (2011, January 24th). Glaciers. Retrieved 19 May 

2011 from http://en.vedur.is/hydrology/glaciers/  

ICELANDIC ROAD ADMINISTRATION (2009). Vegakerfið 2009 [Road Network, 2009] 

Retrieved 16th June 2011 from 

http://www.vegagerdin.is/vefur2.nsf/Files/Vegakerfid_2009/$file/Vegakerfid2009

_lr.pdf 

ICELANDIC ROAD ADMINISTRATION (2009b). Opnun Fjallvega Retrived 16
th

 June 2011 

from 

http://www.vegagerdin.is/vefur2.nsf/Files/Opnunfjallvega/$file/Opnun_halendisle

ida.pdf 

ITB (Icelandic Tourist Board) (2011). Travel Industry statistics 2009. Retrieved 3rd August 

2011 from http://www.saf.is/en/key_figures  



38 

ITB (Icelandic Tourist Board) (2010). Erlendir ferðamenn á Íslandi sumarið 2010 og 

samanburður við sumrin á undan [Foreign tourists in Iceland, summer 2010 and 

comparison with the previous year’s]. Retrieved 12
th

 August 2011 from 

http://www.ferdamalastofa.is/upload/files/Erlendir_ferdamenn_%20sumar_2010.p

df  

IUCN (2008). Guidelines for applying protected area management categories Dudley, N. 

(Editor), Gland, Switzerland: IUCN. X+ 86. Retrieved 5
th

 April 2010 from 

http://data.iucn.org/dbtw-wpd/edocs/PAPS-016.pdf 

JÓHANNESSON, G.T., HUIJBENS, E.H. & SHARPLEY, R. (2010). Icelandic Tourism: Past 

Directions—Future Challenges. Tourism Geographies, 12(2), 278 -301. 

KLISKEY, A.D. (1994). A Comparative Analysis of Approaches to Wilderness Perception 

Mapping. Journal of Environmental Management, 41, 199-236. 

KLISKEY, A.D. (1998). Linking the Wilderness Perception Mapping Concept to the 

Recreation Opportunity Spectrum. Environmental Management, 22(1), 79-88. 

KORMOS, C. (2008). A Handbook on International Wilderness Law and Policy. U.S : 

Malloy Incorporated. 

KORMOS, C., & MARTIN, V. G., (2003) Support is building for global wilderness 

conservation. International Journal of Wilderness, 9(2), 4-8. 

LANDRES, P., SPILDIE, D.R. & QUEEN, L.P. (2001). GIS Applications to Wilderness 

Management: Potential Uses and Limitations. Gen. Tech. Rep. RMRS-GTR-80 

Fort Collins: U.S. Department of Agriculture, Forest Service, Rocky Mountain 

Research Station. 9p. 



39 

LANDSNET EHF. (2009). Arskyrsla 2009 [Annual Report 2009]). Retrieved 26th July 2011 

from 

http://www.landsnet.is/Uploads/document/Uppl%C3%BDsingatorg/Sk%C3%BDrsl

ur/%C3%81rssk%C3%BDrsla%20Landsnet%202009.pdf 

LANDSVIRKJUN (2011). Power Stations. Retrieved 30
th

 March 2011, from 

http://www.landsvirkjun.com/operations/power-stations/ 

LESSLIE, R.G. & TAYLOR, S.G. (1985). The wilderness continuum concept and its 

implications for wilderness preservation policy. Biological Conservation, 32(4), 

309-333. 

LIENHOOP, N., & MACMILLAN, D. (2007). Valuing wilderness in Iceland: Estimation of 

WTA and WTP using the market stall approach to contingent valuation. Land Use 

Policy, 24(1), 289-295. 

LUPP, G., HÖCHTL, F., & WENDE, W. (2011). Wilderness- A designation for Central 

European landscapes? Land Use Policy, 28, 594-603. 

MATHER, A.S. & CHAPMAN, K. (1995). Environmental Resources. London: Longman 

Group Limited. 

MCCLOSKEY, J.M., & SPALDING, H. (1989). A Reconnaissance-Level Inventory of the 

Amount of Wilderness Remaining in the world. Ambio, 18(4), 221-227. 

MENDEL, L. (2002). The Consequences for Wilderness Conservation in the Development 

of the National Park System in Tasmania, Australia. Australian Geographical 

Studies, 40(1), 71–83. 

 



40 

MINISTRY FOR THE ENVIRONMENT (1998). Pristine Wilderness, conclusions of the working 

group. Retrieved 13
th

 August 2011 from 

http://www.umhverfisraduneyti.is/utgefid-efni/nr/277. 

MORAN, E.F., (2006). People and Nature, An Introduction to Human Ecological Relations. 

UK: Blackwell Publishing Limited. 

NASH, R. F. (1967). Wilderness and the American Mind. USA: Yale University Press.  

NASH, R. F. (1990). Historical Roots of Wilderness Management. In Hendee, J. C., 

Stankey, G.H., & Lucas R. C. (Eds.), Wilderness Management. Colorado: North 

American Press. 

NATURE CONSERVATION ACT [Lög um náttúruvernd] no. 44/1999. 

NATIONAL STRATEGY FOR SUSTAINABLE DEVELOPMENT 2002–2020 (2011). Retrieved 17
th

 

June 2011 from 

http://eng.umhverfisraduneyti.is/media/PDF_skrar/Sjalfbar__roun_enska.pdf 

NORWEGIAN DIRECTORATE for NATURE MANAGEMENT (2010) Kartlegging av inngrepsfri 

natur [Mapping of areas without major infrastructure]. Retrieved 17
th

 June 2011 from 

http://www.dirnat.no/inon/kartlegging/ 

ÓLAFSDÓTTIR, R. & RUNNSTRÖM M.C. (2009). A GIS Approach to Evaluating Ecological 

Sensitivity for Tourism Development in Fragile Environments. A Case Study from SE 

Iceland. Scandinavian Journal of Hospitality and Tourism, 9(1), 22-38. 

ÓLAFSDÓTTIR, R. & RUNNSTRÖM M.C. (2011a). How Wild is Iceland? Assessing 

Wilderness Quality with Respect to Nature Based Tourism. Tourism Geographies, 13 

(2), 280-298. 



41 

ÓLAFSDÓTTIR, R. & RUNNSTRÖM M.C. (2011b). Endalaus víðátta? Mat og kortlagning 

íslenskra víðerna [Endless expanses, Assessing and Mapping Icelandic Wilderness]. 

Náttúrufræðingurinn, 81(2), 57–64. 

ORKUBÚ VESTFJARÐA (2009). Ársskýrsla 2009 [Annual Report 2009]. Retrieved 17
th

 June 

2011 from http://www.ov.is/um_fyrirtaekid/arsskyrslur/ 

RARIK EHF. (2009). Árskýrsla 2009 [ Annual Report 2009]. Retrieved 26
th

 July 2011 from 

http://www.rarik.is/skjolrarik?DocumentScreen=detail&cl=265&ccs=580 

REDMAN, C. (1999) Human Impact on Ancient Environments. Tuscon: University of 

Arizona Press. 

REGULATION REGARDING OFFROAD DRIVING [Reglugerð um takmarkanir á umferð í náttúru 

Íslands] no. 528/2005. 

ROAD ACT [Vegalög] no. 80/2007. 

REYNARSSON, B. (2006). Erlendir ferðamenn á Íslandi [Foreign tourists in Iceland]. Þróun 

á ferðavenjum og áhrif á samgöngukerfi part of the project Áhrifasvið 

höfuðborgarsvæðisins og helstu þéttbýlisstaða. Landráð sf. Retrieved 24
th

 March 

2011 from 

http://www.innanrikisraduneyti.is/media/Skyrsla/Greinarg___erl_ferdamenn__end

anleg.pdf  

SAARINEN, J., (1998). Wilderness, Tourism Development, and Sustainability: Wilderness 

Attitudes and Place Ethics. In: Watson, A.E., Aplet, G. H., Hendee, J.C., (1998). 

Personal, societal and ecological values of wilderness: Sixth World Wilderness 



42 

Congress Proceedings on research, management and allocation. USDA Forest 

Service Proceedings. RMRS-P-4. 

SANDERSON, E.W., JAITEH, M., LEVY, M.A., REDFORD, K.H., WANNEBO, A.V. & 

WOOLMER, G. (2002). The Human Footprint and the Last of the Wild. Bioscience, 

52 (10), 891-904. 

SIGURÐSSON, Ö. & BJARNASON, I. (2003) Íslenska bílaöldin.[The Icelandic car-century] 

Reykjavík: Forlagið. 

STANKEY, G.H., & SCHREYER, R. (1987). Attitudes toward wilderness and factors affecting 

visitor behaviour: a state-of-knowledge review. General Technical Report, 

Intermountain Research Station, USDA Forest Service. No. INT-220, 246-293. 

STATISTICS ICELAND (2011, March 24). Population-key figures 1703-2010. Retrieved 2nd 

August 2011 from http://www.statice.is. 

STEINGRIMSSON, B., BJÖRNSSON, S & AÐALSTEINSSON, H. (2007). Master Plan for 

Geothermal and Hydropower Development in Iceland. A Presentation at Short 

Course on Geothermal Development in Central America – Resource Assessment 

and Environmental Management, organized by UNU-GTP and LaGeo, in San 

Salvador, El Salvador, 25 November  

SÆÞÓRSDÓTTIR, A. D., (2004). Adapting to Change: Maintaining Wilderness Experience in 

a Popular Tourist Destination. Tourism Today, 4, 52-65. 

SÆÞÓRSDÓTTIR, A. D., (2008). Wilderness tourism in Iceland: Threats and opportunities. In 

Hall, C.M., Dieter K. Müller, D.K., Saarinen, J. (2008). Nordic Tourism: Issues and 

Cases. UK: Channel View Publications. 



43 

SÆÞÓRSDÓTTIR, A. D., & ÓLAFSSON, R. (2010). Nature tourism assessment in the Icelandic 

Master Plan for geothermal and hydropower development. Part II: assessing the 

impact of proposed power plants on tourism and recreation. Journal of Heritage 

Tourism, 5(4), 333 – 349. 

THÓRHALLSDÓTTIR, Th. E. (2002). Evaluating Nature and Wilderness in Iceland. USDA 

Forest Service Proceedings RMRS-P-26, 96-104. 

TUAN, Y. (1974). Topophilia: a study of environmental perception, attitudes and values. 

Englewood Cliffs, NJ: Prentice- Hall. 

VAN DEN BERG, A.E. & KOOLE, S.L. (2006). New wilderness in the Netherlands: An 

investigation of visual preferences for nature development landscapes. Landscape 

and Urban Planning, 78, 362-372. 

WILDERNESs ACT. (1964) Section 2. (c) Definition of wilderness. Public Law 88-577 (16 

U.S.C.  1131-1136). 88th Congress, Second Session, September 3, 1964. 

  

 

 


