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PREFACE
My fascination with large-scale sublime landscapes and
wilderness areas, resulting from experiences during holidays
and from movies, also explains my fascination with Iceland. The
announcement of NOHNIK that they were working in South Iceland
on an assignment to make a masterplan for tourism, triggered
my interest to visit these landscapes and explore them with the
knowledege gained during my study. The focus in this thesis on
tourism and hydropower simply resulted from the fact that this part
of the development in South Iceland had not yet been studied in
the NOHNIK assignment. An exploration of the opportunities to
combine both land use and its effect on the landscape by research
and design seemed a challenging task. And it turned out to be so.
It led to an adventure on several levels. During the site visits I
literally got stuck a number of times in the Highlands and had to
dig ourselves out. The same thing happened but then figuratively
in my search on literature and the processing of the results in a
final thesis and design. But in the end I brought the adventue to a
good end. Ready for a new challenge in the practice of landscape
architecture, adding my own knowledge to the repertoire of
landscape architecture.
First, I would like to thank my supervisor Paul Roncken, who
extensively followed me through the entire process. He asked
me the necessary questions and guided me with constructive
feedbacks through the process of exploring, designing and
writing. This has greatly encouraged me to get the most out of this
thesis. The (group) meetings with all the collegues of the “Serious
Landscape” were inspiring and provided me with new ideas to
continue. I also like to thank Rudi van Etteger for his input in the
period that Paul Roncken was staying in New Zealand.

Furthermore I want to thank Landsvrikjun (Icelands National
Energy Company) for providing their reports, maps and data
about the project. For allowing us to use so much of their maps
and amazing footage and pictures. Special thanks to the project
manager Helgi Johannesson and the project manager landscape
Bjork Gudmundsdóttir of Landsvrikjun for taking the time to explain
these data and reports that were mainly in Icelandic.
The NH Bosch Stichting was kind enough to make a financial
contribution to make the trip to Iceland possible.
Next I would like to thank family and friends who contributed in
one way or another to this thesis and supported me whenever
necessary. Willem Bleeker for his excellent 4FW driving skills
and good company during our fieldtrip in Iceland. My mother
for the editorial support to compensate my dyslexia during the
writing process. Laszlo van der Wal for being a cooperative
sparring partner at the end of my thesis, providing last minute
constructive feedback and advise. Two of my best friends, Geert
Litjens and Koos Koole, who helped me during their own PhD
trajectory in advising me on the structure of the final report. And of
cause Sabine, my girlfriend, for all the moral support and advise
throughout the whole thesis.
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ABSTRACT
Over the past decades Iceland has become one of the world’s
most popular tourist destinations especially for so-called nature
based tourism. The main attraction for these nature based tourists
are the unique, diverse and pristine Icelandic landscape sceneries
and the unique volcanic landscape features. However the current
infrastructure and tourist facilities can’t handle the fast increasing
numbers of tourists during the high season, with a degradation of
the landscape as a result.
The construction of the Hólmsárvirkjun hydropower plant in the
Skaftártunga area will affect the natural character of the landscape
and at the same time open up a former remote area for tourism by
an improved access road. The objective in this thesis is to explore
in which way these two seemingly opposing land uses may be
combined or even reinforces each other.
Based on a landscape analysis, an exploration of the opportunities
to use hydropower infrastructure for tourism and the working
of tourism in Iceland, three distinct opportunities for tourism
development were defined. Each with its own tourist target group:
one for mass tourism making a road trip, one for 4WD tourism and
one for hikers. Based on these three opportunities a coherent
program was defined that was translated into a design. It visualizes
the new hydropower landscape as a new scenic stop on the edge
of the highlands, a start point for highland safaries and a new
stepping stone in a larger network of hiking trails. The evaluation
of the research outcomes, program and site specific design
lead to a set of some more general applicable design guidelines
that indicate the opportunities for a combined development of
hydropower and tourism.

This thesis shows that a hydropower plant location can become
a new tourist destination for several tourist target groups, when
the hydropower infrastructure is transformed to function as a
stage to experience the large scale and pristine landscapes.
An improved accessibility of the hydropower infrastructure
can be used to experience the forces of water belonging to the
functioning of a hydropower plant. Additionally the dam can
function as a node in the larger networks for hikers or as a start
point for jeep safaris into the highlands. In the materialization of
the design the contrasts between nature and technique can be
used to emphasize the pristine character of the surrounding largescale landscape. The thesis proves that an experienced based
associative way to evaluate a landscape and translate the results
into design guidelines, is an added value of a landscape architect
in a fundamental discussion on two apparently opposed land-uses
as tourism and hydropower development.
It is recommended to further explore how the described design
guidelines can be applied to other proposed locations for
hydropower development in Iceland. New large infrastructural
developments for hydropower generation could be used to
facilitate tourism and thus provide new destinations for tourism on
the edge of the Highlands, especially on places not too far from
the ring road. A further elaboration of these opportunities by the
involved organizations such as the National Energy Company
(Landsvrikjun), the Katla Geopark and the Skaftárhreppur region
could be promising. They may build on the guidelines defined in
this thesis.
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FOREIGN TOURIST VISITING ICELAND 2001 - 2016 + 2017 FORECAST
AND GROWTH RATE IN PERCENT
FOREIGN TOURIST VISITING ICELAND 2001 - 2016 + 2017 FORECAST
AND GROWTH RATE IN PERCENT

PROBLEM INTRODUCTION & RELEVANCE

These nature based tourists are mainly attracted by
the unique, diverse and pristine Icelandic landscape
sceneries and the unique volcanic landscape features
(ITB, 2015), (Fig. 2,3). These features, in combination
with a smart marketing campaign and cheap stop-over
flights, have attracted a fast growing number of mainly
5
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Fig. 1: Foreign tourists
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2017; Statistics
2017; Iceland
UNWNTO, 2016
rate in percentages. Source:
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Statistics
2017,
UWNTO, 2016.
2005

Nature based tourism is a broad concept that covers trips
to and about natural areas where the main goal is to experience
and enjoy nature (Boyd & Hall, 2005; Fennell, 2014; Fredman &
Emmelin, 2001; Fredman & Tyrväinen, 2010; Goodwin, 1996;
Spenceley et al., 2015, Weaver, 2001). It covers many types of
tourism or as Goodwin (1996) defines: ‘‘It encompasses all
forms of tourism – mass tourism, adventure tourism, low-impact
tours, ecotourism – which use natural resources in a wild or
underdeveloped form – including species, habitat, landscape,
scenery and salt and fresh – water features. Nature tourism is
travel for the purpose of enjoying underdeveloped natural area’s or
wildlife.’’ (Goodwin, 1996, p. 287).
(1)
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The combination of volcanic activity, a landscape formed
during the ice ages and a late and limited industrialization,
has made the Icelandic landscape one of the most
unique landscapes in the world. Over the past decades
Iceland has become one of the world’s most popular
and fast growing tourist destinations especially for socalled nature based tourism (Fig. 1). This is illustrated in
the surveys of the Icelandic Tourist Board (ITB), Fig. 2,
that show that the main reason tourists visit Iceland is the
Icelandic nature (Sæþórsdóttir, 2010a; Þ. Stefánsson,
Sæþórsdóttir, & Hall, 2017). Therefore throughout this
thesis the definition of nature based tourism1 is used:
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In Iceland both tourism and energy production have
increased rapidly in recent decades and are now,
together with the seafood industry, by far the largest
export sectors. According to the OECD (2014): ‘‘Iceland
has one of the world’s most pristine natural environments
and its glaciers, glacial rivers, volcanoes and hot
underground springs bring major economic benefit
via renewable energy and tourism. Continued growth
in energy production and in tourist numbers must be
managed carefully to preserve these natural assets.
(Sæþórsdóttir & Saarinen, 2016).’’ And thus prevent a
degradation of the landscape. There is a growing need
to treat the Icelandic landscape as a natural resource
that is essential for the economic growth related to both
tourism and sustainable energy production and more
specific hydropower plant development.
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Fig. 2: ITB (2017) Tourist survey results of reasons to visit Iceland.
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Fig. 3: The specific things that attracted visitors who called the
Icelandic nature as an influencing factor. Source: ITB 2015.

foreign visitors in recent years (Melik & Boisen, 2016),
(Fig. 1). Besides this general interest in the Icelandic
nature, the expectations of the visitors are also based on
travel stories of friends/relatives and pictures and images
they see in online marketing campaigns on social media,
touristic guides, and the multiple use of the Icelandic
landscape sceneries in international documentaries, or
adventure and science fiction movies like Interstellar,
Star Wars, Prometheus, Game of Thrones (Fig. 2,4).

Fig. 5: One of the promoted tourist sites, the Gullfoss waterfall.
Source: internet

Degradation of tourist sites
The attractiveness of the Icelandic landscape also has
it’s downside as the current infrastructure and tourist
facilities can’t handle these fast increasing numbers of
tourist during the high season, June-August (Ólafsdóttir
& Runnström, 2013; Sæþórsdóttir & Saarinen, 2016),
(Fig 5-7). With just over 4000 foreign visitors in 1950 it
has grown towards 2,2 million in 2017 and an expected 3
million visitors in 2020 (ITB, 2016, 2017b; Valdimarsson,
2015). The result is crowding, trampling of paths,
erosion and dangerous situations near the countries
main natural attractions (Gísladóttir, 2006; Ólafsdóttir &
Runnström, 2013), (Fig. 5,6). It also causes an increasing
touristic pressure on the nearby wilderness area’s that
are still pristine (Melik & Boisen, 2016; Ólafsdóttir &
Runnström, 2013). Since there is not sufficient supporting
infrastructure (Fig. 7) to guide these increasing numbers
of tourist at most of the popular tourist sites, there is an
urgent need for new touristic management- and landuse plans (Cságoly, Sæþórsdóttir, & Ólafsdóttir, 2017;
Sæþórsdóttir & Saarinen, 2016).

Fig. 6: Crowding at a parking area near the Gullfoss waterfall.
Source: Internet

Fig. 7: Ad-hoc placed tourist facilities at Reykjadalur hot springs.
Source: Original picture.
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development will transform the Skaftártunga area into a
new hydropower landscape. Throughout this thesis the
following definition of a hydropower landscape 2 is used.

Increasing energy production
Today Iceland is compelled to explore the possibilities
for the use of the landscape as a natural resource
for energy production by means of geothermal and
hydropower plants (Rammaáætlun, 2016). The Icelandic
landscape offers many possibilities for renewable energy
production due to it’s geological & volcanic features.
Geothermal heat is available in most part of the country
and the presence of glacial rivers and height differences
offer opportunities for hydropower plant development
(Sæþórsdóttir & Ólafsson, 2010). Plans to connect
Iceland to the European energy grid by means of a sub
marine cable towards Scotland further promotes these
developments (Landsvirkjun, 2016).

Hydropower landscapes: Landscapes that are significantly
been modified/marked by hydropower development and
its related infrastructure (Rodriguez, 2012). ‘‘It concerns all
infrastructural elements of a system for exploiting what is
considered a natural resource to produce hydroelectric power,
with the dams being the most emblematic of these elements.’’
(Rodriguez, 2012, p. 1).
(2)

To guide the construction of hydropower plants the
Icelandic government presented the Masterplan for
Geothermal and Hydropower Plant Development.
This masterplan compares the economic feasibility
and the environmental impact of the proposed power
development projects in Iceland (Orkustofnun, 2010;
Rammaáætlun, 2016). This masterplan shows that most
of the suitable locations for hydropower plants are on the
edge of the highlands and lowlands (Fig. 9).

Within the Skaftárhreppur region in the southern part
of Iceland, the national energy company proposes the
construction of a new hydropower plant. It concerns
the Hólmsárvirkjun hydropower plant, that is going
to be constructed in the Skaftártunga area (Fig. 8)
(Jóhannesson & Atladóttir, 2015; Orkusalan, 2016a). This

Hólaskjól
KALDAKLOFSJÖKULL

Kaldbakur

H verfisfljót

TORFAJÖKULL

TA L L
AR JÖ
SV KS F
JÚ
HN

Geirlandshraun

aft
Sk

á
SÍÐA

já

HE

g
ld
E

Hó

ll

Inn

l

nd

br
ot

sv

öt
n

ft á

LANDB RO T

ti
visl

ATLEY
H

F ljó

ól

m

sá

MÝRDALSJÖKULL

n
guló

Leira

F lö

jökul

La

ri

Jökulls
fells

a
Sk

GA

lms

á

I

jöku

Yr
Sand

UN

IÐ

Öldu
fells

RT

sá

IS

lm

ku
ll

Kirkjubæjarklaustur

TÁ

ó

ÝL

AF

ÆB

H

Bo
tn
jö

SK

SN

TINDFJALLAJÖKULL

ELDHRAUN

tsb

ot
n

EYJAFJALLAJÖKULL

Kú
ð

af l

Eld v atn

jót
ME ÐA LLAND

MÝRDALSSANDUR

ÁL

FT
A

VE
R

0

2

4

6

8

10 km

Vík

Fig. 8: Proposed location of the Hólmsárvirkjun hydropower plant in the Skaftártunga area. Adapted from source: Haraldsson et al. 2014.
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Proposed locations for power plants in the Masterplan for geothermal
and hydropower development and hypothetical wilderness area’s
(Sæþórsdóttir & Saarinen, 2015)

A controversial debate
Energy production by hydropower plants however,
is very controversial in Iceland. The majority of the
Icelandic people want to preserve the pristine natural
character of the Icelandic landscape (Sæþórsdóttir &
Ólafsson, 2010). In the past hydropower plant projects
lead to serious public protest, especially against the
construction of the until now the biggest hydropower
plant in Iceland, the Kárahnjúkar Hydropower Plant (Fig.
10-12). Besides the effect on the natural character of
the landscape, the construction of hydropower plants
will also open up former remote areas for tourism by
new means of accessibility through improved access
roads. A sudden increase in accessibility as a result
of those new roads can transform previously remote
areas into new tourist destinations (Sæþórsdóttir, 2010b;
Sæþórsdóttir & Ólafsson, 2010). Without proper planning
and infrastructure, the increased touristic pressure can
lead to a degradation of the landscape (Ólafsdóttir &
Runnström, 2013).

Fig. 9: Proposed locations for power plants in the Masterplan for
geothermal and hydropower development. Source: Sæþórsdóttir
& Saarinen, 2015

The challenge in the Skaftártunga area
The Skaftártunga area is located in the Skaftárhreppur
region in South Iceland, (Fig. 8, 13). This southern part
of Iceland is after the capital region of Reykjavik the best
visited region of Iceland (ITB, 2017). This region is also
coping with problems related to increasing tourism. The
Skaftárhreppur region formulated that they have an urgent
need for a tourist management and land-use plan. They
recognized that in Iceland there is insufficient expertise
and knowledge on the field of landscape design related
to recreational use and nature conservation.

Fig. 11: Construction process of the Kárahnjúkar hydropower
plant. Source: Internet

Fig. 10: Protest against the Kárahnjúkar hydropower plant.
Source: Internet

Fig. 12: Finished dam structure of the Kárahnjúkar hydropower
plant. Source: Internet
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That’s why the Skaftárhreppur region asked the Dutch
landscape architecture firm NOHNIK to fill in this gap
(NOHNIK, 2015). NOHNIK produced a masterplan for
sustainable recreation landscapes in Skaftárhreppur
(NOHNIK, 2016). This is a regional masterplan with
a focus on recreational zoning. However within the
Skaftárhreppur region, the national energy company
proposes the construction of a new hydropower plant
named the Hólmsárvirkjun hydropower plant in the
Skaftártunga area (Jóhannesson & Atladóttir, 2015;
Orkusalan, 2016b), (Fig 14, 15). This new development
is not considered in the masterplan of NOHNIK.
An exploration of the effects of this proposed hydropower
plant development on the landscape and the opportunities
it may offer to use the related infrastructure for nature
based tourism, can provide additional information for the
requested tourist management and recreation zoning
plan in the Skaftárhreppur region.

REYKJAVÍK
Skaftártunga area
Katla Geopark

Skaftárhreppur

Fig. 13: Location of Skaftártunga area in the Skaftárhreppur
region in South Iceland and Katla Geopark. Source: Original
Image.

The challenge in the Skaftártunga area
Within this challenge we can identify an apparent
contradiction between two conflicting land-use that both
use the Icelandic landscape as a natural resource (Fig.
16). A landscape that is appreciated for its naturalness
and pristineness will be affected by increasing tourism
due to the improved accessibility related to the
hydropower plant development. The hydropower plant
itself will also affect the landscape. Where the increasing
number of tourists require a sufficient amount of guiding
recreational infrastructure to prevent a degradation
of the pristine landscape they come to visit (Cságoly,
Sæþórsdóttir & Ólafsdóttir, 2017), the accompanying
infrastructure related to hydropower plant construction
may be used to guide these increasing numbers of
tourists. Furthermore the construction of a hydropower
plant will inevitably affects the pristine character of the
landscape but may also add new man made elements
to the landscape that may become new points of interest
for tourism. It is a challenge to explore in what way these
two apparent conflicting land-uses may be combined
or reinforce each other in the specific situation of the
Hólmsárvirkjun hydropower plant in the Skaftártunga
area.

9

Fig. 14: Impressions of the Hólmsárvirkjun hydropower plant
in the Skaftártunga area, as proposed by the National Energy
Company. Source Orkusalan, 2016.

Fig. 15: Impressions the Hólmsárvirkjun hydropower plant in the Skaftártunga area, as proposed by the National Energy
Company. Source Orkusalan, 2016.
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TOURISM
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PLANT
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Fig. 16: Relationship between two apparent conflicting land-uses that use the Icelandic landscape as a natural resource.
Source: Original image
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BIOGRAPHY OF THE CHANGING IMAGES OF NATURE, WILDERNESS &
TECHNOLOGY IN THE ICELANDIC LANDSCAPE
It is usefull to gain more insight into the underlying
contradiction between the technological development
of the Icelandic landscape due to the hydropower plant
construction and the pristine character of the volcanic
Icelandic landscape that attracts tourists. Therefore the
present image of Icelandic nature, and more specific
the images of the pristine wilderness areas in Iceland in
relation to technological developments will be regarded
in their historical context. This development of the
changing images of nature, wilderness & technology is
illustrated (Fig. 17).

accessibility and the experience of former inaccessible
and feared highland areas. Also GPS guidance and other
outdoor sports supporting resources makes a trip to the
highlands possible for a larger number of tourist. The new
access roads related to power plant development further
increases this accessibility. Together this transformed
the Icelandic Highland into a tourist playground where
a still strong romantic image of a sublime wilderness
is combined with a more technological experience
that becomes part of the wilderness experience
(Sæþórsdóttir, Hall, & Saarinen, 2011).

Present imgage ‘‘The land of fire and Ice’’

This evolution of the image of nature shows that the
relationship between man, nature and technology
changes over time. And that in recent times technology
has become part of the wilderness experience and
increased the accessibility of the Highlands.

Today Iceland is promoted by the tourism industry as
‘‘The land of fire and Ice’’ or ‘‘Europe’s last wilderness’’
(Sæþórsdóttir, Hall, & Saarinen, 2011). This shows that
the present image of an unspoiled, untouched volcanic
landscape is still strongly determined by a 18th century
romantic image of a ‘‘sublime’’ wilderness. However it
is important to notice that this image was introduced by
the first European explorers, and tourists visiting Iceland.
Their experiences and stories in travel books created a
widespread romantic portrayal of a ‘sublime’ Icelandic
nature. This development replaced the former dominant
Icelandic image of nature as a landscape of fear and
folktales (Sæþórsdóttir, Hall, & Saarinen, 2011).
Former images ‘‘A landscape of fear & folktales’’
This former dominant image of the Icelandic landscape
emerged during the 12th century, after the age of
settlement (870-930). During the age of settlement,
Iceland was seen as a new land of unfamiliar, exotic, and
extreme nature. People started exploring the country and
often travelled through the Icelandic Highlands because
it was the shortest route to get across the country.
However volcanic and climate influences during the
12th century limited this traveling across the Highlands
and over time it became an unknown place of fear and
folktales (Sæþórsdóttir, Hall, & Saarinen, 2011).
New image ‘‘landscape as a tourist playground’’
The present image of nature and wilderness in Iceland
that is stil dominated by the romantic ‘sublime’ portrayal
of nature, is in fact influenced by a variety of technological
developments. For example the introduction of the
first 4WD jeeps during the 2nd World War and later
on specialized super jeeps, strongly influenced the
11

‘‘Landscape as a filmset’’
In addition to this technological development it can
be noted that the Icelandic landscape has become a
very popular filmset, especially for science fiction films
like Interstellar, Star Wars, Oblivion, The Calculator and
Prometheus. These films take place in large scale,
pristine, alien landscape and emphasize the great
contrast between this landscape and technology. This
contrast creates a certain effect of astonishment that is
apparently appreciated by many people.
Although hydropower plant development is still
controversial at the moment it is very promising to
explore if it may create the same astonishing contrast
between the still pristine surrounding landscapes and
the introduction of a technological landmark as is the
case in the before mentioned filmsets. It may provide a
valuable addition to the existing romantic sublime image
of the Icelandic landscape. The principle of contrast may
be used on places where technique and infrastructure
are already having an effect on the landscape and
where the surrounding landscape still has its original
pristine qualities. It is on these places that both landuses, tourism and hydropower plant development, may
reinforce each other. On these places there seems to
be a hopeful perspective on possible combinations of
nature and technology that may still fit within the definition
of nature based tourism.

Fig. 17: The changing perspectives on the image of nature and wilderness in Iceland and the role of technology/infrastructure. Source:
Sæþórsdóttir, Hall, & Saarinen 2011 & source images: Internet.

A NEW LAND OF UNFAMILIAR, EXOTIC,
AND EXTREME NATURE 9-12TH CENTURY

INTRODUCTION OF FIRST 4WD VEHICLES IN
ICELAND DURING THE 2ND WORLD WAR

FILMSET INTERSTELLAR (2012)

AN UNKNOWN SPACE, A LANDSCAPE OF
FEAR AND FOLKTALES 12-18TH CENTURY

NATURE BECOMES A
TOURIST PLAYGROUND
21TH CENTURY

FILMSET OBLIVION (2013)

A ROMANTIC PORTRAYAL OF ‘SUBLIME’
NATURE IN TRAVEL BOOKS 18-21TH CENTURY

A NEW KIND OF ‘SUBLIME’ PORTRAYAL OF
NATURE, MADE POSSIBLE BY TECHNOLOGY

FILMSET THE CALCULATOR (2016)

12

RESEARCH & DESIGN OBJECTIVES
Research objective

A
ICELANDIC
LANDSCAPE

To explore the above mentioned challenge where
tourism & hydropower plant development may reinforce
each other the following knowlege is required:
•

Knowledge about what the new hydropower
landscape looks like, what has changed and where
the interesting places for tourism are located
(Fig. 18A).

•

Knowledge about the infrastructural elements of
a hydropower plant and what these can mean for
tourism. In terms of contrasts and new experiences
(Fig. 8B).

•

Knowledge about how tourism in Iceland and more
specifically in the Skaftártunga area works. What are
the opportunities for nature based tourism and what
can be done to prevent degradation when using
these opportunities (Fig. 18C).

There is abundant information on the geological history
and vegetation to understand this vulcanic landscape
and perform a site specific landscape analysis3.
Furthermore the effects of the construction plans of the
Hólmsávirkjun hydropower plant on the landscape have
been extensively investigated in numerous research
reports4. This as a result of the procedures of the of Master
Plan for Geothermal and Hydropower Development in
Iceland. For further understanding, additional site visits
are required.

B
ICELANDIC
LANDSCAPE
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HYDROPOWER
PLANT
DEVELOPMENT

INCREASING
TOURISM

C

The infrastructural elements of the Hólmsárvirkjun
hydropower plant are well described in the reports of
the National Energy Company4. Less is known about
possible use for tourism and inspiring examples of
these combination within the repertoire of landscape
architecture.
There is a sufficient amount of knowledge available on
tourism numbers 5, tourist target groups and perspectives
on nature and wilderness in Iceland 6. There are also
several publications which reflect on the way the fast
growing tourism sector is handled in Iceland. Site
specific information and statistics for the Skaftártunga
area are more scarce and only described in one
report of the National Energy Company (Sæþórsdóttir
& Ólafsson, 2012). Furthermore from the perspective
of the tourism sector the combination of the land uses
is mainly addressed as a conflict, where hydropower

HYDROPOWER
PLANT
DEVELOPMENT

INCREASING
TOURISM

ICELANDIC
LANDSCAPE

INCREASING
TOURISM

HYDROPOWER
PLANT
DEVELOPMENT

Fig. 18: Exploring relationships between both land-uses and
the Icelandic landscape. Source: Originial image

plants affect the landscape and wilderness experience
for nature based tourism in a negative way. What also is
lacking is sufficient expertise and knowledge on the field
of landscape design related to recreational use and the
prevention of degradation.
Design objectives
With my expertise as a landscape architect I can, in
addition to the more civil technical approach of these
projects, include designing in the research process.
Through the execution of a site specific research informed
design I can add practical information to a somewhat
theoretical and political discussion on the development
of the Icelandic highlands due to hydropower plant
development and increasing tourism. And in this way
help to bridge the gap between academic knowledge
and applicability on a specific site, in this case the
Skaftártunga area. The execution of a well informed
site specific design for the Skaftártunga area, based
on inspiring examples of combinations of hydropower
plant development and development for nature based
tourism in and outside Iceland, may deliver design
guidelines7 that can be used in other similar situations in
the Icelandic context.

(3)

A landscape architect can explore and visualize how
the new hydropower landscape in the Skaftártunga
area may look like and in this way make more clear what
the combinations of nature and technique can mean
for nature based tourism. Exploring by design what
interventions may help to integrate a hydropower plant
and the related infrastructural elements in such a way
that it adds to the qualities of the landscape for nature
based tourism. And at the same time guides tourism in
such a way that degradation is prevented.
This will lead to a knowledge based design (Lenzholzer et
al., 2013 and Van den Brink et al., 2017). It is embedded
in the context of physical and social environments. The
strength of this type of research lies in the innovativeness
of the research outcomes and the flexibility to different
contexts (Lenzholzer et al., 2013).
This approach fits my preference as a pragmatist
as mentioned in the model of the four philosophical
worldviews in science by Cresswell (2014) and
(Lenzholzer et al., 2013).

Icelandic landscape, geology & vegetation
(Arnalds, 2015; Blöndal, 1987; Einarsson, E. & Gislason, 1998;
Einarsson, 2015; Eysteinsson, 2017; Jóhannesson, 2014; Katla
Geopark, 2016; Kristinsson, 2010; Larsen, 2000, 2010; The
Icelandic Institute of Natural History, 2010)

(6)

(4)

(7)

Research reports Hólmsávirkjun hydropower plant
(Elmarsdóttir et al., 2012; Haraldsson et al., 2014; Haukur & Auhage,
2012; Jensen, Harðardóttir, Þorláksdóttir, & Zóphóníasson, 2014;
Jóhannesson & Atladóttir, 2015; Jóhannesson, Sæmundsson,
Snorrason, & Vilmundardóttir, 2003; Orkusalan, 2016; Sæþórsdóttir
& Ólafsson, 2012; Thoroddsen, Guðjónsson, Magnússon, &
Magnússon, 2011; Verkís, 2013.)

(5)

Tourism statistics in Iceland
(ITB, 2013, 2014, 2015, 2016, 2017; Valdimarsson, 2015)

Nature based tourism in Iceland (Cságoly et al., 2017;

Sæþórsdóttir, 2013, 2014; Sæþórsdóttir et al., 2011; Sæþórsdóttir
& Saarinen, 2016; Þorkell Stefánsson, Sæþórsdóttir, & Hall, 2017)

Design guidelines : Design guideline can best be described
as: Guidelines derived from analyzing best practice design
examples and/or testing by design. In other words: ‘A guideline
that offers transferable knowledge and is an abstraction ‘‘from a
set of data or experiences’’ which works beyond a specific case to
a more general set of situations (Brink, Bruns, Tobi, & Bell, 2017,
p. 194-195) - ‘‘These design guidelines serve practitioners - they
are like variously applicable ‘‘design enzymes’’ which expends the
knowledge base of individual design disciplines and their transdisciplinary intersections, thus becoming a worthwhile goal of
future paths in design research’’ (Brink, Bruns, Tobi, & Bell, 2017,
p. 207).
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RESEARCH & DESIGN QUESTIONS
The focus and objectives as formulated in the previous
paragraphs leads to the following main design question:
DQ: ‘‘What design guidelines for nature based tourism
in hydropower landscapes can be derived from a site
specific design for the Skaftártunga area, in South
Iceland?’’
To answer the main design question in an informed way
three research sub questions are formulated (Fig. 19).
These research sub questions directly arise from the
mutual relations between the Icelandic landscape, the
construction of the Hólmsárvirkjun hydropower plant
in the Skaftártunga area and the effects of increasing
tourism on the Skaftártunga area.

Research sub questions
•

RQ1: What specific landscape entities and potential
places of interest for nature based tourism can be
defined in the new hydropower landscape of the
Skaftártunga area?

The qualities of the new hydropower landscape for
tourism will be explored by performing a landscape
analysis resulting in a description of the main landscape
entities. Based on the landscape analysis the points of
interest for nature based tourism will be defined and
judged on their potential for design.
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•

RQ2: What infrastructural elements of the
Hólmsárvirkjun hydropower plant
may offer
opportunities for nature based tourism?

The infrastructural elements accompanying the
Hólmsárvirkjun hydropower plant will be described.
The possible use of these hydropower plant related
infrastructural elements for nature based tourism will be
explored and judged on their feasibility and potential for
design.
•

RQ3: What are the potential design needs and
solutions to accomodate increasing tourism in the
Skaftártunga area?

The way the Skaftártunga area is related to tourism
flows in Iceland in general will be investigated. The
composition of specific tourist groups that visit the
Skaftártunga area will be further explored in the context
of the broad definition of the nature based tourism.
Based on visits of popular tourist sites, the prevention
of site degradation due to uncontrolled tourism
development is studied. Additionally a reference study
will be preformed on design solutions to guide tourism.
Eventually the opportunities for tourism development in
the new hydropower landscape in the Skaftártunga area
will be defined and judged on their potential for design.

RQ1: What specific landscape entities and potential places
of interest for nature based tourism can be defined in the new
hydropower landscape of the Skaftártunga area?

ICELANDIC
LANDSCAPE

RQ1

DQ: ‘‘What design guidelines for
nature based tourism in hydropower
landscapes can be derived from a site
specific design for the Skaftártunga
area, in South Iceland?’’

RQ3

INCREASING
TOURISM

RQ3: What are the potential design needs
and solutions to accomodate increasing
tourism in the Skaftártunga area?

RQ2

HYDROPOWER
PLANT
DEVELOPMENT

RQ2: What infrastructural elements of the
Hólmsárvirkjun hydropower plant may offer
opportunities for nature based tourism?

Fig. 19: Research questions & design question, related to relationships between hydropower development, tourism and the
Icelandic landscape as a natural resource. Source: Original Image
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METHODS
The role of research & design in this study

Research for Design (RFD)

The thesis in general is based on the method of a
“research based design”, as mentioned in (Lenzholzer
et al., 2013 and Van den Brink et al., 2017). This design
orientated approach is in line with the profession of a
landscape architect. This study heavily draws on
design as an informing component for this research.
The relationship between design and research is usually
divided into three categories.

Site visits
Visit during June 2016 at the beginning of the high
season. For 19 days. Means of transportation: 4WD.
Roundtrip, traveling typical touristic routes to explore the
touristic infrastructure of the area and visit other popular
tourist sites along the ringroad and in the Highlands.
Where possible using Highland roads. Means of
collecting data: drone used for making both photos and
videos, photographic images and using additional online
imagery from Google, Flickr, Pinterest to get a better and
more complete picture of the area.

•
•
•

Research for design 8 (RFD)
Research on design 9 (ROD
Research through design10 (RTD)

Within this research framework the applied methods and
used data per research question are illustrated in (Fig.
20).

Landscape analysis
Map studies, using data from Icelandic geological
services and other associations, satellite imagery, open
data sets of the Icelandic Institute of Natural History

Fig. 20: Overview of research questions & design question, applied methods and data to be used.

DESIGN QUESTION

METHODS

DATA TO BE USED

- Design process
- Digital visualizations
- Design evaluation/critique

RTD
RTD
RTD

- Conclusions & insights from RQs 1-3
- Photos of project area, 3D/scale model
- Results from the design process

RQ1: What specific landscape entities
and potential places of interest for nature
based tourism can be defined in the new
hydropower landscape of Skaftártunga?

- Literature review
- Site visits
- Landscape analysis

RFD
RFD
RFD

- Literature about the Icelandic Landscape
- Open data & maps of Iceland
- Personal observations, photos and aerial
drone images of the Skaftártunga area.
- Images found on the Internet.

RQ2: What infrastructural elements of the
Hólmsárvirkjun hydropower plant may offer
opportunties for nature based tourism?

- Report review
- Interview
- Reference analysis
- Digital visualizations

RFD
RFD
ROD
RTD

- Reports about the Hólmsárvirkjun
hydropower plant construction plans
- Literature about the technological sublime
- Reference projects

RQ3: What are the potential design needs
and solutions to accomodate increasing
tourism in the Skaftártunga area?

- Literature review
- Map/network analysis
- Site visits
- Reference analysis

RFD
RFD
RFD
ROD

- Reports about tourism statistics
- Literature about tourism zoning concepts
- Personal observations/images tourist sites
- Reference projects

DQ: What design guidlines for nature based
tourism in hydropower landscapes can be
derived from a site specific design for the
Skaftártunga area, in South Iceland?

RESEARCH QUESTIONS
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(2010). Using the “Dutch layer approach” to understand
the different layers and networks in the Icelandic
landscape and the new hydropower landscape, through
time and space (van Schaick & Klaasen, 2011).
Literature review
Non-structured, snowball approach to gather and review
literature in an intuitive way. Using the WUR library
literature search engine and Google. Finding related
sources mentioned in the earlier found literature sources
(Footnotes 3-6, p. 4). Key words: Iceland, tourism,
hydropower landscapes, nature based tourism, site
degradation, tourist target groups.
Report review
Icelandic reports of the National Energy Company ( 20032016). Treating the hydropower related infrastructure
and the effect on the landscape, flora, fauna, tourism,
organisation and technical aspects. (Footnote 4, p. 14).
Many of these reports had to be translated from Icelandic
using Google Translate.
Interview
Informal, non-structured interview/conversations with
experts from the Icelandic National Energy Company.
Open conversation to discuss the various aspects of the
hydropower plant construction and the possibilities for
tourism.
Tourist network analysis as part of the “Dutch layer
approach”. Analysis of tourism statistics in various
publications of the Icelandic Tourist Board (Footnote 5,
p.14), analysis of specific publications on the impact of
the hydropower plant on tourism and recreation in the
Skaftártunga area (see Saephorsdottir and Olafsson,
2012). Additional information by using on line sources
like Tripadvisor, Lonely Planet. This information is
translated into maps and infographics to visualize
the touristic networks in the Skaftártunga area. This
concerns map and infographics on : tourist numbers,
seasonality, means of transport, routes, hotspots.
Producing estimates of the expected number of tourists.

Research for design (RFD): “This category covers all types
of research that support the design product or design process.
Since design in landscape architecture is a highly complex
undertaking, this research for design consequently requires a
very wide knowledge base, ranging from the natural sciences and
social sciences to the arts and humanities.’’ (Van den Brink et al.,
p. 55-56).

Research on Design (ROD)
Reference analysis
Performed to get a sense of proportion related to the
expected number of tourists. Using Archdaily/project
databases to search for keywords: tourists sites, parking,
viewpoint, tourist design, tourist routes, trail design,
trekking cabins, road design, Iceland, Norwegian tourist
routes, national parks USA, Scandinavia, hydropower
landscapes.
Reference of touristic potential of hydropower related
infrastructure. Google, Archdaily and additional
publications that provide an overview of contemporary
landscape architectural designs. Using associative
reference images for places of interest in the landscape to
defining the atmosphere & experience of the landscape.
Research through Design (RTD)
Digital visualizations
Digital visualizations based on a 3D model in TrimbleSketchup and photo manipulation in Photoshop.
Design process
Formulation of a design program, based on challenges
and tourist target groups. Use of a physical scale model
to assess spatial scale and site design composition,
positions, dimensioning.
Design evaluation/critique
Critical assessment of own design, based on criteria
such as practicality, opportunities for tourism, adequacy
of touristic infrastructure, tourist target groups, fitting the
local conditions and characteristics of the landscape,
embedded in / contrasting with the landscape.
Research on design (RTD): “This category covers all the
research processes that actively employ designing. Research
through designing is at the heart of all design disciplines. Its
methods have been widely discussed and amongst design
theorists there is no doubt that designing can be a valid
research method (e.g. Rodgers and Yee 2015). Within landscape
architecture, however, such ideas were regarded with reservation.’’
(Van den Brink et al., 2017, p. 56, 60).

(10)

(8)

Research on design (ROD): “Studies in this field concern
the design product (post hoc). Very typical for such research is
a reflection on design products. Typical research of this category
are comparative case studies, plan analyses or design criticism
(e.g. Brinkhuijsen 2008; Brown and Corry 2011; Francis 2001).’’
(Van den Brink et al., 2017, p. 55).
(9)
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PART II:
Research analysis & Results
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Fig. 21: Drone picture of planned location of the reservoir lake in the Hólmsa river stream valley. Source: Original picture

21

THE NEW HYDROPOWER LANDSCAPE
IN SKAFTÁRTUNGA
INTRODUCTION
This chapter focusses on exploring and answering the
following research question, with the aim of understanding
the unique Icelandic features of the Skaftártunga area
that forms the basis for nature based tourism in this area.
What specific landscape entities and potential places of
interest for nature based tourism can be defined in the
new hydropower landscape of Skaftártunga?
To be able to define the specific landscape entities of
the new hydropower-landscape in the Skaftártunga
area and to identify possible places of interest for nature
based tourism, a landscape analysis is conducted. In
this landscape analysis first the geological history of the
study area is investigated. This gives insight into the
main landscape forming processes. Then the vegetation
and the way it is effected by humans influence over
time is described. The expected transformation of the
landscape in to a hydropower landscape is visualized.
This results in a map with the main landscape entities.
Based on the landscape analysis, personal site visits
and travel images of other visitors, potential places of
interest for tourism in the new hydropower-landscape are
identified. Based on these descriptions the potential for
design is explored.
The landscape analysis is mainly based on a map
analysis, a literature review and site visits. During site
visits photography and aerial drone images are used
to understand the identified landscape entities and its
enormous scale.
The identification of the potential points of interest in
the future hydropower landscape is mainly based on
personal experiences and images collected during the
site visits and other visitors images found on the internet.
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GEOLOGICAL HISTORY
South Iceland & the Skaftárhreppur region
Iceland is located on the Mid-Atlantic ridge and is the
only subaerial part of this ridge. During the past 20
milennia the Icelandic rift zones have migrated to the east
to keep their position near the surface expression of the
mantle plume. This leads to a complicated and changing
pattern of rift zones and fault zones (Fig. 22). One of the
most active volcanic areas in Iceland is positioned in
the south, where the study area of this thesis is located.
This area has a high geological diversity and is of great
geological heritage value. Therefore it is has been
nominated by the United Nations to become a geopark,
the Katla Geopark Project (Katla Geopark, 2016a).
This southern region is characterized by central
vulcanoes, eruption craters and fissures, pseudocraters,
lava fields, SW-NE trending older hyaloclastic bedrock
ridges and tuff mountains (tuyas) (Fig 23, 25). The
glaciers on top of the mountains and volcanoes are very
present in the landscape. Connected to these glaciers
are glacier outlets, glacial lagunes/lakes, glacial rivers
and large outwash plains resulting from glacier outburst
floods (Fig. 24, 26). These outburst floods are called
jökulhlaup and occur generally in association with
subglacial eruptions of the volcanoes. These eruptions
form outwash plains, called sandurs, that are stretching
into the lowlands (Arnalds, 2015; Katla Geopark, 2016a;
Larsen, 2010).
The Katla Geopark Project is named after the Katla
volcano, that is one of the larger volcanoes in Iceland
and is covered by the Myrdalsjökull glaciers ice sheet
(Fig 24). It covers an area from nearly 30 by 78 km. This
volcanic system, including the Myrdalsjökull area and
the fissure swarm Eldgjá northeast of it, is about 30 km
wide in it’s southwestern part, narrowing to the northeast
and reaches a lenghth of 78 km (Fig. 25, 26).

Fig. 22: Simplified tectonic map of Iceland. Adapted from source:
Jóhannesson & Sæmundsson, 2009.

Fig. 23: Geological map. Adapted from source: Jóhannesson, 2014.

1918
ERUPTION SITE

Fig. 24: Example of a glacier outburst (Jökulhlaup) & the Katla
volcano under the Myrdalsjökull glaciers icesheet. Source: Internet.
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Fig. 25: Eldgjá fissure (left) and Laki fissure (right). Source: Internet.

LAKI

ELDGJÁ

EYJAFJALLAJÖKULL

KATLA

VULCANIC SYSTEMS
CRATERS
ERUPTIVE FISSURES
GLACIAL OUTWASH PLAINS (SANDURS)
LAKI LAVAFIELD 1783-1785 AD
ELDGJÁ LAVAFIELD 984 AD

Fig. 26: Geological map South Iceland.
Adapted from source: Jóhannesson, 2014.
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Fig. 27: Scale comparison of proposed hydropower plants & reservoir lake with city
maps of Reykjavík & Utrecht. Source: Original picture
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5 km
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The Katla caldera, is located under the ice sheet and is
about 100 km2 and 700 m deep, filled with ice. The last
subglacial volcanic eruption of Katla took place in 1918
and caused an extension of the south coast by 5 km
due to the jökulhlaups (Arnalds, 2015; Einarsson, 2015;
Katla Geopark, 2016a; Larsen, 2000, 2010).
The basaltic floods and fissures, resulting from the Eldgjá
en Laki eruptions, were of great influence on the present
day volcanic landscape features in the Skaftárhreppur
region (Fig. 25). The Eldgjá eruption of (934-940 AD) was
the largest basaltic flood lava eruption ever in Iceland. It
resulted in a spectacular 8km long fissure that stretches
about 400m wide and 150m deep. The Laki eruption
(1783-1784) was the second largest basaltic flood lava
eruption in Iceland. It lead to the dead of 22% of the
Icelandic population and 70 % of the livestock (Arnalds,
2015; Katla Geopark, 2016a; Larsen, 2000).

Skaftártunga area
This area is positioned in the transition zone between the
Icelandic central highlands and lowlands (Fig. 28, 31).
It’s an old volcanic landscape characterized by the older
bedrock formations that formed +/- 0.8 million years ago
in-between the glacial periods. Other characteristic are
the prehistoric and post glacial lava fields in the lower
parts between the old bedrock formations (Jóhannesson
et al., 2003). The most recent post-glacial lava field
resulted from one of Europes greatest eruptions, the
Eldgjá eruption of 934 till 940 AD (Katla Geopark, 2016a;
Larsen, 2000). However the most interesting geological
sites related to this Eldgjá eruption, like fissures and
craters, are not present in the study area but are located
in it’s near proximity (Fig. 26, 28).

ELDGJÁ LAVAFIELD 984 AD
POST GLACIAL & PREHISTORIC LAVAFIELDS >1100 YEARS
INTERGLACIAL BEDROCK FORMATIONS < 0.8 MYR
N

0

500

2500 m

Fig. 28: Simplified geological map of the Skaftártunga area. Adapted from source: Jóhannesson et al., 2003.
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Fig. 29: Drone image of northen part the Skaftártunga area. Source: Orkusalan, 2016

Fig. 30: Drone image of location of proposed hydropower plant in the Skaftártunga area. Source: Orkusalan, 2016
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FlORA, FAUNA & HUMAN INFLUENCE
Flora & Fauna in Iceland
The current vegetation of Iceland is the result of
geological/natural processes and human influences.
When Iceland was first settled, it was extensively forested.
According to the late 12th century Íslendingabók,
Iceland was described as “forested from mountain to
sea shore” (Einarsson, 2015; Eysteinsson, 2017; The
Icelandic Institute of Natural History, 2010a). The arrival
of man disturbed the ecosystem. Forest exploitation,
overgrazing combined with volcanic activity, glacier
movement and an unfavourable climate, all contributed
to soil erosion. As a result only about a quarter of Iceland
has a continuous plant cover today. These ancient
“woods” however were not necessarily mighty forests
but consisted out of scrubs and bushes. Birch forests
where the trees could reach a height of 10–12 m would
only have grown in sunny, protected valleys and on the
lower slopes of hills where growing conditions were best.
But these woodlands were felled by the settlers who
used the land to graze their livestock. Although birch
forests never extended far up the sides of Iceland’s hills
and mountains, thickets and scrubs once reached up to
an average elevation of 300–400 m. Today, proper birch
forests do not grow much above 250 metres above sea
level. (Einarsson, 2015; Eysteinsson, 2017). This change
in vegetation is illustrated by Einarsson and Gíslason
(Einarsson, E. & Gislason, 1998) in a hypothetical
vegetation map of Iceland at the time of settlement
870-930 AD. The map was based on all available data,
literature, unpublished data and information from various
scientists. The following two maps show the vegetation
in Iceland at the time of settlement (Fig. 32) and at the
present time (Fig. 33).

Fig. 31: Simplified elevation map of Icelandic central Highlands.
Source: Sæþórsdóttir, Hall, & Saarinen 2011.

Fig. 32: Hypothetical vegetation map of Iceland at the time of
settlement 870-930 AD. Source: Einarsson, E. & Gislason, 1998.

Wildlife in Iceland is rich with birdlife and marine
mammals. Iceland is an important stop for waders
and geese migrating between breeding grounds in
Greenland and Canada and wintering grounds in
Europe. It is a popular country with ornithologists who
visit to see dozens of species of bird during the summer
nesting season. It is also home to many seabirds, among
them puffins, skuas, and kittiwakes who nest on sea cliffs
around the country (The Icelandic Institute of Natural
History, 2010b).

Fig. 33: Simplified map of present vegatation cover in Iceland.
Adapted from source: Guðjónsson & Gíslason, 1998.
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When the country was settled in the ninth century, the
only native land mammal was the Arctic Fox, which came
to the island at the end of the ice age, walking over the
frozen sea. However, most of the domestic breeds that
the settlers brought with them have remained unchanged
in isolation. The Icelandic horse is perhaps the most
well-known example of this situation. Other domestic
animals include the Icelandic sheep, cattle, chicken,
goat, and the Icelandic sheepdog. Wild mammals in
Iceland include the Arctic Fox, mink, mice, rats, rabbits
and reindeer. Polar bears occasionally visit the island,
traveling on icebergs from Greenland. Icelandic waters
are rich with marine life, including seals, whales, dolphins
and over three hundred species of fish (The Icelandic
Institute of Natural History, 2010b).

Flora & Fauna in the Skaftártunga area
In the Skaftártunga area, due to its position on the edge
of the Highlands and Lowlands, many of the vegetation
types that are common in Iceland are present. The
vegetation map of the Skaftártunga area is an adapted
and simplified version of the detailed vegetation map
published in a research report by the Iceland Institute of
Natural History (The Icelandic Institute of Natural History,
2010a; Rannveig Thoroddsen, Guðjónsson, Magnússon,
& Magnússon, 2011). The main vegetation types within
the Skaftártunga area are shown in (Fig. 34) and can be
described as follows (see next page):

SPARSLEY VEGETATED LAND (<50%)
MOSS HEATH & HEATH LAND
BIRCHSCRUB WOODLAND
WETLAND
GLACIERS
N

0

20

100 km

Fig. 34: Simplified vegetation map of the Skaftártunga area. (due to original map projection, parts of vegetation data at the edges are
missing) Adapted from source: Thoroddsen, Guðjónsson, Magnússon, & Magnússon, 2011.
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Moss heath
Mosses account for more than half of all the vegetation
cover in Iceland and are particularly dominant in areas
where there is little soil and growing conditions are
unfavourable. It is common in lava fields and at higher
altitudes. These mosses are very trampling sensitive and
when they disappear the area can easily erode.
Heathland
Dry and often hummocky vegetation. It is unevenly
continuous dominated by grasses, heathers, lichens or
dwarf shrubs.
Birch scrub woodland
The woodlands are dominated by erect scrubs (+/40 cm) with some birch woods (2-10m) consisting
of indigenous Icelandic birch. Birch and tea-leaved
willow are the main species of trees found in Icelandic
woodlands and shrublands. Birch is the only species of
tree to form continuous natural woodlands in Iceland.
Mosses and lichens are often abound in these forests,
both as undergrowth and as epiphytes growing on trees.
Wetlands
Wetland vegetation is quite common in Iceland and is
found in both highland and lowland regions in area’s
where soils are water-saturated or damp. They are
dominated by sedges, grasses and mosses.

Fig. 35: Examples of images
of flora & fauna types in the
Skaftártunga area. Source:
Internet.
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Cultivated land
These cultivated areas are mostly former wetlands in the
lowlands that are drained for cultivation purposes. They
are used for agriculture and as pastures for grazing.
Sparsely vegetated land
These barren dry regions with sparse scattered
vegetation (<50%) contains lichens, mosses and
scattered herbs. They form erosion sensitive areas in
parts of the lavafields, glacial river beddings and on top
of the bedrock plateaus
Lupinefields (land reclamation)
These lupine field are part of large scale land reclamation
projects in eroded area’s. Revegetation with lupines
is being attempted on many gravely flats and other
sites where vegetation cover has been lost, either for
exploitation purposes or in order to combat erosion.
However it’s use is controversial especially near the
highlands with sensitive moss heath vegetation because
it is an invasive species.
Fauna
The most striking wildlife species in the Skaftártunga
area is the Barnacle goose, nesting alongside the
Holmsa river and especially visible near the Holmsafoss
waterfall. Other species that are clearly present in the
landscape are the Icelandic sheep and horses grazing
the heathland pastures and cultivated lands. In the
context and relevance of this research, no extensive
research has been carried out into the presence of other
species.
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THE NEW HYDRPOWER LANDSCAPE
The Hólmsávrikjun hydropower power plant is planned in
the Skaftártunga area in the Skaftárhreppur district, near
the edge of the central highlands and the Mýrdalsjökull
glacier. The Hólmsá hydropower plant will be using
the decent of the Hólmsá river (Fig. 37) (Jóhannesson
& Atladóttir, 2015). The construction of the Hólmsá
hydropower plant and its accompanying infrastructure
covers a large area with two main visible construction
locations: a site around the dam and reservoir lake
and a site in the Lowlands with an outlet channel and
powerhouse.
The dam will be situated in the canyon of the Hólmsa river
in-between the Atley hill and the adjacent Villingaskógar
birch scrub forest. The reservoir lake will be located in
the adjacent stream valley where the Hólmsa river meets
the glacial river Jökulkvísl (Fig. 37). The flooded area of
the reservoir lake will be around 9,3 km2.
The bottom outlet will be located at the Flaga area and
will flow into the Flögulón river (Haraldsson et al., 2014;
Orkusalan, 2016). To understand the huge dimensions of
the hydropower plant and its accompanying infrastructure
in the Icelandic landscape it’s scale is compared to
other well known surface-areas and landmarks. This Is
illustrated in (Fig. 37).
The construction plans for the Hólmsávirkjun hydropower
plant has been extensively investigated in numerous
research reports, as a result of the procedures of
the ‘‘Master Plan for Geothermal and Hydropower
Development’’ in Iceland (Elmarsdóttir et al., 2012;
Haraldsson et al., 2014; Haukur & Auhage, 2012;
HÓLMSÁRVIRKJUN HYROPOWER PLANT
REYKIAVÍK
SOUTH-ICELAND

HÓLMSÁRVIRKJUNHÓLMSÁRVIRKJUN
HYROPOWER PLANT
HYROPOWER PLANT
HÓLMSÁRVIRKJUN HYROPOWER PLANT
SOUTH-ICELAND SOUTH-ICELAND
SOUTH-ICELAND

ICELAND

Jensen et al., 2014; Jóhannesson & Atladóttir, 2015;
Jóhannesson et al., 2003; Sæþórsdóttir & Ólafsson,
2012; Thoroddsen et al., 2011). In these reports the
impact on the environment, tourism and the feasibility
of the construction plans is being evaluated. The main
insights and conclusions of these reports related to the
impact on the Hólmsa river, the vegetation and visual
impact in landscape are described and visualized in this
paragraph (Jóhannesson & Atladóttir, 2015).

Impact on the Hólmsa river
The impact of the construction of the hydropower
plant on the river system occurs only after passing the
Hólmsárfoss waterfall (Fig. 37). Due to the damming of
the Hólmsa river, the valley of the river with it’s braided
pattern changes into a reservoir lake. The planned water
level of the reservoir lake does not effect the waterfall,
this is illustrated in Fig. 40.
Stream valley & reservoir lake
Based on measurements of the waterflow in the
Holmsa river and performed calculations, the expected
seasonal fluctuation of the reservoir lake is predicted
(Haraldsson et al., 2014; Jensen et al., 2014). Figure
38 illustrates that these seasonal fluctuations lead to
lower waterlevel between January and April, from 172
m. to 165 m. above sea level. A difference of 7m. These
levels are based on the average calculated waterlevels.
It is expected that the lake will be frozen during winter.
This means that the possible erosion effects
around the
UTRECHT
NETHERLANDS
edges of the reservoir lake will be diminished
due to the
presence of an ice- and snow cover (Jensen et al., 2014;

REYKIAVÍK
REYKIAVÍK
REYKIAVÍK
ICELAND
ICELAND
ICELAND

UTRECHT
UTRECHT
UTRECHT
NETHERLANDS NETHERLANDS
NETHERLANDS

Fig. 36: Scale comparison of proposed hydropowerplants & reservoir lake with city maps
of Reykjavík & Utrecht. Source: Original picture
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Johannesson, 2016).

Impact on the flora & fauna

The lake will contain clear water because it is fed by the
Holmsa river that is mostly a spring and rainwater fed
river. The Jökulkvísl glacial river that has a white/gray
colour, and contains glacier sediment and sand, will
have a limited effect on the clarity and the watercolour
of the reservoir lake. Because of the small amount of
sedimentation in the reservoir lake, the effects of the
dam on the sedimentation downstream will be limited
(Jensen et al., 2014; Johannesson, 2016).

The effect on the flora and fauna is mainly caused by
the flooding of the reservoir lake. Nearly 48% of the
flooded reservoir area consists of vegetated grounds.
This vegetation is mainly heathland (39%), birchscrub
woodland (5%) or moss heath (4%). Around 52% is a
sparsley vegetated gravely area or are grounds that
are already flooded by the Hólmsa river (Fig. 39-43).
According to the policy of the energy company this lost
vegetation will be compensated elsewhere (Thoroddsen
et al., 2011).

The Hólmsa river gorge

The effects on the fauna are limited. The Holmsa river
contains no fish due to natural obstacles as waterfalls.
So there is no effect on the fish migration (Jóhannesson
& Atladóttir, 2015). The nesting zones of the Barnacle
goose are mainly located above the Hólmsárfoss
waterfall and will therefore also remain untouched (Fig.
40). Only a few nesting sites downstream the waterfall
will disappear as a result of the flooding (Haukur &
Auhage, 2012).

The flow rate of the spillway is directly related to the
waterlevel in the reservoir lake. From June to November
the spillway will be active, meaning that there is a
waterflow in the Holmsa river gorge. This waterflow
fluctuates (Fig. 38). The other months of the year the river
canyon will contain no water. In winter the canyon will be
snow covered (Jensen et al., 2014; Johannesson, 2016).
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Fig. 39: Simplified map & diagram illustrating the surface area of lost vegatation and flooded hike trails and Highland road due
to the reservoir lake. Adapted from source: Thoroddsen, Guðjónsson, Magnússon, & Magnússon, 2011.
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Fig. 40: Drone image based impression of the reservoir lake at the Hólmsarfoss waterfall. Source: Orkusalan, 2016.
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Fig. 41: Drone image based impression of the reservoir lake at the hydropower plant. Source: Orkusalan, 2016.
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Fig. 42: Impressions of the Hólmsa river stream valley before and after the flooding. Seen from the Ately mountain ridge. Source:
Borgamynd, 2013.
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Fig. 43: Impressions of the ‘‘Villagskogár’’ birch scrub woodlands before and after the flooding. Source: Borgamynd, 2013.
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Fig. 44: Map of Identified main landscape entities of the new hydropower landscape in the Skaftártunga area. Source: Original image.
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GLACIERS
The Skaftártunga area includes the eastern edges of the
Mýrdalsjökull glacier. This gigantic ice sheet, that covers
the Katla volcano, has a surface area of about 595 km2. It
is formed over centuries by snow compressed into thick
ice masses. What is unique about glaciers is their ability
to move and vary in shape and size. Although glaciers
are persistent, they slowly deform as they flow, creating
crevasses, cracks and sometimes glacier ice caves or
glacier lagunes. The edges of this enormous glacier are
clearly visible throughout the whole Skaftártunga area.
There is no vegetation (Larsen, 2000).
The easier accessible edges of the Mýrdalsjökull glacier,
that are located outside the Skaftártunga area, form a
popular tourist attraction. The edges of the glacier in the
Skaftártunga area are not accessible. The most common
way for tourist to visit the glaciers is either by guided
tours like snowmobile tours, guided glacier hiking or ice
climbing. These are mainly small scale guided tours due
to safety reasons.

Fig. 45: Jökulsárlón Glacier Lagoon & Vatnajökull glacier. Source:
Original picture.

GLACIAL RIVERS & RAINFED RIVERS
There are multiple glacial & rainfed rivers in the
Skaftártunga area that ultimately merge into two larger
rivers. They flow from the Highlands, where they originate,
to the Lowlands and then into the ocean. The two main
rivers in the Skaftártunga area are the rainfed Hólmsa
river and the glacial Leira river, who will eventually join
in the Lowlands at the Flögulön area. These glacial
and rainfed rivers form linear elements carved into the
volcanic landscape resulting in gorges and unique
braided patterns that contrasts with their surroundings.
The Hólmsa river has a natural character until it flows the
into the reservoir lake where its more or less contained.
It regains its natural character after passing the dam
where it flows into the Hólmsa gorge. It then contains
less water due to the re-directed water flow used for
energy production. The reservoir lake forms a new man
made landscape entity.
The rivers are not extensively used for recreational
purposes due to limited accessibility and risk of
flooding. However because the rivers as linear elements
stretches through different landscape entities they are
used as orientation lines for hiking. The river patterns
and waterfalls are very popular places to take pictures.

Fig. 46: Hólmsa stream valley near Atley mountain. Source:
Original picture.
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RESERVOIR LAKE
The reservoir lake is a new man-made landscape entity
that replaced the braided rivers in the stream valley of
the Hólmsa river. The reservoir has a fluctuating water
level due to seasonal change of the water flow on the one
hand and the and the fluctuating use of water for energy
production on the other hand. The average water level
in the reservoir lake will fluctuate between the summer
and winter season with 7m. During this winter period the
edges will be exposed and form an erosion sensitive
zone. But during the winter time, when the water level
is low, the edges will be covered by ice and snow and
are therefore not in danger for erosion according to the
energy company (Jóhannesson & Atladóttir, 2015). Just
like the natural Highland lakes the reservoir lake could
become an interesting element in the landscape due to
its contrast with the surrounding landscape and its mirror
effect (Fig. 47).

Fig. 47: Impression of reservoir lake. Source: Orkusalan, 2016.

BIRCH SCRUB WOODLANDS
The birch scrub woodlands are mainly remnants of
the ancient woodlands that once covered large parts
of Iceland. Nowadays they are recognized as being
important from an ecological perspective. They are
located on the edges of the hills of the older bedrock
formations and stretch down into the Lowlands (Fig.
48). The remaining woodlands have been protected
from grazing and logging. Some small rain fed river
streams that originate from the surrounding higher areas
gather in these birch scrub woodlands and form small
waterfalls. The more accessible parts of these birch
scrub woodlands are popular recreation areas for hiking
and staying overnight by camping.

Fig. 48: Birch Scrub woodlands at Hólmsa river. Source: Internet.

LUPINE FIELDS
With 2,5 km2 the lupine fields near the Altey hill forms a
striking landscape entity in the Skaftártunga area. These
lupine fields were part of a land reclamation project in
order to combat erosion. The fields colour purple when
in bloom and are important in stopping topsoil loss and
combat erosion. But lupines are at the same time an
invasive species in Iceland, threatening local plant life. It
is especially feared that they will spread into the central
highlands, permanently transforming the local flora. It’s
therefore a controversial species in Iceland, especially
on the edge of the Lowlands and Highlands. Although
the lupine fields are controversial from an ecological
point of view, their visual appearance is appealing for
tourist that pass through these lupine fields (Fig. 49).
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Fig. 49: Lupine fields. Source: Internet.

LAVA FIELDS
The lava fields are the most dominant and widely present
landscape entity in the landscape of the Skaftártunga
area. Most lava fields result from the Eldgjá eruption
in 984 AD. They originate from fissures/craters in the
volcanic rift zones in the Highlands and stretch into
the Lowlands. The lava fields have flown into the area
in between the ridges of older bedrock formations and
form endless wide spread plains (Fig. 50). They are
characterized by black rocky terrains with a varying
degree of heath and moss heath vegetation. Moss heath
and lava fields go well together. The age of a lava field
can be roughly guessed by the thickness of the moss
on it. The colour of the moss changes depending on the
weather conditions. Lush green moss indicates lots of
recent rain. Different shades of greenish to gray indicate
dryer weather. These endless fields and its sometime
colourful appearance makes it a popular tourist attraction
and a photogenetic place. Because moss is really slow
growing, and very trampling sensitive it is not suited for
recreational use. Therefore off road driving is prohibited
and even walking on moss should be avoided.

Fig. 50: Moss covered lavafields. Source: Original picture.

BEDROCK FORMATIONS
The bedrock formations are the result of the tectonics
of the diverging continental plates over a long time. The
relicts of these old bedrock formations are visible as
lonely mountains, ridges and plateaus in the landscape
continuing from the Lowlands into the Highlands (Fig.
51). They form a sharp contrast with the openness of the
NÁTTÚRUFRÆÐISTOFNUN
ÍSLANDS 2012
Hólmsárvirkjun – Atleyjarlón: gróður, fuglar og smádýr.
lava fields. These mountains and ridges
are rather dry
Fig. 51: Moss covered Atley mountain ridge.
areas with scattered moss and heath cover. Some lower
Source: Original picture
more moist parts contain small wetlands. The heath and
moss heath covered pastures on the largest bedrock
plateaus are mostly used for sheep grazing. The edges
of the plateau of the Skaftártunga area, covered with the
remaining birch scrub woodlands, are distinguished as
a separate landscape entity. There is hardly any direct
recreational use. They are mainly part of the scenery
where some hiking routes pass.
WETLANDS
The wetlands are mainly located in the Lowlands and in
some of the lower parts of the old bedrock formations.
In the Lowlands these wetlands are often cultivated for
agricultural use, mainly grazing grounds for the typical
Icelandic horses and sheep. The recreational use is
limited to horseriding, fishing and birdspotting (Fig. 52).

Fig. 52: Wetlands at Flaga. Source: Thoroddsen et all. 2011

15. mynd. Gulstararflói V1 (gulstör) er ríkjandi gróðurfélag í votlendinu á Flöguvöllum. Í baksýn eru
Flögubæir. Ljósm. Guðmundur Guðjónsson, 27. júní 2011.
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PLACES OF INTEREST & POTENTIAL FOR DESIGN
I
II

III

Fig. 53: Drone image of Hólmsa river gorge, Lupine fields with
marked places of interest. Source: Original picture.

I. The Eldgjá lava fields & the Leira glacial river
To reach the location of the hydropower plant the Eldgjá
lava fields must be passed. These lava fields stretch
from the Highlands to the Lowlands. Passing through
these fields and crossing the Leirá glacial river provides
a great experience of the immense scale, openness and
roughness of the landscape (Fig. 54). This openness
contrasts with the moss heat covered mountains
(Rjúpnafell) and the immense scale of the Mýrdalsjökull
glacier strechting out in the background. Overall these
sceneries provide a certain awe effect where visitors
are overwhelmed by the scale, contrast and roughness
of the landscape. This overwhelming effect is best
described in the theory of the mathematical sublime.
This sublime scenery combined with a lack of human
presence in the the Eldgjá lava field, evokes a feeling that
can best associated with “driving on another planet“as
is imagined in films such as Interstellar or Prometheus
(Fig. 55).

Fig. 54: Eldgjá lava fields & Leira glacial river. Source: Original
picture.

Potential for design: Driving on another planet
The main potential is to strengthen this feeling of driving
on another planet by means of the road design. The
location of the road can maximize the experience by
passing along the most impressive views in the open flat
lava fields and by driving through and passing by the
mighty glacial rivers.
- Location of the road in relation to the scenery
- Routing with great views on the landscape scenery
- Crossing the river
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Fig. 55: Scene of Prometheus (2012), landing on a other planet
Source: Internet.

II. The Lupine field
After passing through the Eldgjá lava fields on the way to
the hydropower plant an immense lupine field emerges
and forms another point of interest (Fig. 56). Although
lupines are an evasive species in Iceland, when
flowering the purple fields provide a great experience
for tourists comparable to the lavender fields in the
French Provence (Fig. 57). This lupine field creates an
overwhelming effect by its size, color and contrast with
the roughness of the sparsely vegetated surrounding
volcanic landscape. In general these lupine fields are
very popular and photogenic areas for tourist to pass
through.

Fig. 56: The lupine fields near hydropower plant. Source: Internet

Potential for design: Emerging into the flowerfields
The potential for design lies in creating a routing that
passes through the lupine fields thus creating a feeling
of merging into these fields.
III. Hólmsa river gorge & dam structure
This gorge of the Hólmsa river forms a linear enclosed
space in between the birch scrub woodlands on the
edges of the higher situated bedrock plateau and the
Eldgjá lava fields (Fig. 58). The resulting scenery consists
of a braided river pattern in the black lava sediment
and steep cliffs that form a contrast with the openness
of the surrounding landscape. In the new hydropower
landscape this unique scenery is contrasted with an
emerging large dam structure at the beginning of the
gorge. This man made technological object could create
a certain awe effect due to its sheer size and the proof
of how man man controls/utilizes the natural forces in
the landscape for energy production. This technological
landmark could create a sublime awe effect. It resembles
the same kind of overpowering feeling the Hoover dam
evokes, but in this case at a smaller scale (Fig. 59).

Fig. 57: Lavender fields in French Provence. Source: Internet

Fig. 58: Dam location in Hólmsa river gorge. Source: Internet

Potential for design: A technological landmark
Design could help to make this gorge more accessible
by situating a routing through and along the gorge
which strengthens the experience of an enclosed space
in a more open landscape. By using the insights of
the technological sublime, the awe effect of the dam
as a human made technological contrasting object in
the landscape at the beginning of the gorge could be
strengthened. Using the dam as a certain highlight at the
end, the structure itself and the forces of the water could
create an awe effect.

Fig. 59: Dam as
a technological
sublime landmark.
Hoover Dam, USA.
Source: Internet
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[drone overview toevoegen]
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V
III

Fig. 60: Drone image with impression of the reservoir lake and
Atley mountain ridge. Source: Orkusalan, 2016.

IV. Panoramic view on the Atley mountain
This is the highest mountain ridge near the dam site
and is positioned in such a way that is provides a
clear view on the transition from the Lowlands to the
Highlands. It provides an almost 360 degree overview
on the surrounding landscape (Fig. 61). This view
evokes a feeling of humility in contrast to the large scale
of the landscape and its characteristic entities like the
mountains ridges, glaciers and lava fields. At this level of
elevation on top of the Atley mountain ridge, the reservoir
lake acts as a mirror reflecting the ever changing sky.
Thus creating an even more dramatizing effect. The
image is very similar to the iconic painting of Caspar
David Friedrich ‘‘the Wandered above the sea of fog’’
from 1818 (Fig. 62). This painting shows a typical iconic
image of the sublime in the romantic period, that is still
dominant in the Icelandic image of nature even today.

Fig. 61: Impression of view on reservoir lake from Altey Mountain.
Source: Borgamynd, 2013.

Potential for design: A sublime point of view
This place has the potential to be developed into a
popular viewpoint where the above mentioned sublime
awe effects can be experienced. The viewpoint should
therefore be included in the routing structure of the new
hydropower landscape.
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Fig. 62: ‘‘Wanderer above
the sea of fog’’. Painting
by the Romantic artist
Caspar David Friedrich
(1818). Illustrating the
experience of a sublime
view, on top of a mountain.
Source: Internet

V. Villagaskogár birch scrub woodland
The birch scrub woodlands are located on the edges
of the hills of the older bedrock formations (Fig. 63, 64).
They form a more densely vegetated slope between
the reservoir lake and the higher part of the bedrock
plateaus that contain less vegetation. The lower parts of
these vegetated slopes near the edge of the reservoir
lake create a sense of protection against the elements
in a further rough environment. The place gives shelter
and protection due to the vegetation and rising slope in
the background. They are therefore already popular with
hikers who pass through and stay overnight. In this part
of the birch scrub woodland existing hiking routes will
disappear due to the flooding. The higher parts of the
birch scrubs are less densely vegetated, but provide an
almost 180 degree view over the reservoir lake with the
Mýrdalsjökull glacier dominant in the background (Fig.
64). This creates a same kind of sublime awe effect
related to view on the landscape and the mirror effect
of the reservoir lake as described on top of the Atley
mountain ridge.

Fig. 63: Impression of the reservoir lake seen from Villagaskogár
birch scrub woodlands near the dam. Source: Borgamynd, 2013.

Potential for design: Emerged into the woods
The presence of forests are rare in Iceland therefore this
birch scrub forest is a special relict. It creates a feeling
of enclosure and protection from the elements in a vast
open large scale landscape. It can be utilized to create
facilities to stay overnight (Fig. 65). The interrupted
hiking trails by the flooding of the reservoir lake, can
be redirected to the more higher areas of the birch
scrub woodlands and at the same time provide a large
view over the surrounding landscape. Reforestation
to compensate for the flooded part of the birch scrub
woodlands, is a long-term process due to the low
growth rate of the trees in Iceland (Arnalds, Aradóttir,
& Thorsteinsson, 1987; Blöndal, 1987). The assignment
for revegetation and reforestation is interesting within the
Icelandic context, but not included in my thesis.

Fig. 64: View on the reservoir lake from Villagaskogár birch scrub
woodland. Adapted from source: Internet.

Fig. 65: Example of cabins emerging into the woods. Røldal
Cabins, design by Reiulf Ramstad Architects. Source: Internet.
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VI
Fig. 66: Drone image with impression of the reservoir lake at the
Hólmsarfoss waterfall & trekking cabin. Source: Orkusalan, 2016.

Source: (Orkusalan, 2016)

VI. Hólmsarfoss waterfall and trekking cabin

Fig. 67: View on Hólmsarfoss waterfall. Source: Original picture.

The Hólmsarfoss waterfall is the only big waterfall in the
direct surroundings (Fig 66, 67). The waterfall is marking
the last stage of the natural Hólmsa river before flowing
into the man made reservoir lake. It is also one of the few
places with a possibility to stay overnight in a mountain
cabin along this part of F323 highland road (Fig. 68).
It forms a picturesque scenery with the waterfall and
the nesting areas of the Barnacle goose near the river.
Within this scenery the lonely mountain cabin evokes a
feeling of remoteness, like one of a last outpost before
entering the wilderness of the Highlands (Fig. 69).
Potential for design: the last outpost
The place has a potential to strengthen the feeling of a
last outpost in the transition zone between the Lowlands
and the Highlands. This implies a strengthening of the
feeling of remoteness of just one lonely building near the
reservoir lake, on the edge of the Highlands.

Fig. 68: Hiking group near Hólmsarfoss waterfall. Source: Internet.

Fig. 69: Icelandic trekking
cabin competition 3rd prize
winner. Design by Trias
Exterior. Source: Internet.
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Fig. 70: Spatial overview of the main landscape entities and identified potential places of interest for
nature based tourism in the new hydropower landscape of Skaftartunga. Source: Original Image.

Conclusions

•

This chapter tried to answer the following research
question:

The Eldgja lava fields & Leira glacial river: driving on
another planet

•

The lupine fields: emerging into the flower fields

•

Holmsa river gorge & dam structure: a technological
landmark

•

Panoramic view on the Atley mountain: a sublime
point of view

•

Villagskogar birch scrub woodlands: emerging into
the woods

•

Holsarfoss waterfall and mountain cabin: the last
outpost

What specific landscape entities and potential places of
interest for nature based tourism can be defined in the
new hydropower landscape of Skaftartunga?
The landscape analysis revealed that the new hydropower
landscape has a broad variety of entities, which are of
an enormous scale. Within these entities the following
potential places of interest for nature based tourism are
defined (Fig. 70). By reflecting on the characteristics and
atmosphere of these places of interest and comparing
them with other strong reference images their potential for
design was defined. This provided the following design
idea’s which could strengthen the atmosphere present at
these places of interest for nature based tourism. These
potentials for design are illustrated in (Fig. 71).

47

In the next chapters the potential for design related to
infrastructure of the hydropower plant and tourism will
be explored.
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Fig. 71: Roadmap of potential design ideas. Source: Original image.
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Fig. 72: Impression of the Hólmsárvirkjun hydropower plant. Source: Orkusalan, 2016.
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THE HÓLMSÁVIRKJUN HYDROPOWER PLANT

INTRODUCTION
This chapter focusses on exploring and answering the
following research question:
What infrastructural elements of the Hólmsárvirkjun
hydropower plant may offer opportunities for nature
based tourism?
To identify the opportunities for nature based tourism,
first of all the location and working of the hydropower
plant and its accompanying infrastructure are
described. This analysis of the infrastructure is carried
out on the basis of a literature review on research
reports that evaluated the construction plans of the
hydropower plant. Additionally, the project manager and
landscape architect of the Hólmsávrikjun hydropower
plant at Landsvirkjun (National energy company) were
interviewed. This provided a better understanding of the
construction plans, especially because most reports
had to be translated from Icelandic into English.
Based on a reference analysis the potential recreational
use of these accompanying infrastructural elements are
explored. In the light of the main research question of this
thesis, there is a focus on those possibilities that can be
realised by landscape architectural design interventions.
The most promissing potentials for design that may
strenghten the recreational use for nature based tourism
in the new hydropower landscape, are tested/evaluated
on site by visual impressions produced in Adobe
Photoshop.
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INFRASTRUCTURE OF THE HÓLMSÁVIRKJUN HYDROPOWER PLANT
Main characteristics
Based the on construction plan reports of the National
Energy Company Landvirkjun (Haraldsson et al., 2014;
Jóhannesson & Atladóttir, 2015; Orkusalan, 2016) and
the additional interview with the project manager of
the Hólmsávrikjun hydropowerplant, the following main
characteristics can be described.
The Hólmsávrikjun hydropower power plant is planned in
the Skaftártunga area in the Skaftárhreppur district, near
the edge of the entral Highlands and the Mýrdalsjökull
glacier. The hydropower plant is going to use the decent of
the Hólmsá river (see figure x) (Jóhannesson & Atladóttir,
2015). The planned capacity is 65 megawatt, based on
a water flow of 70 m3 / s and a height difference of 115m.
The main technical characteristics of the Hólmsárvirkjun
hydropower plant are listed in Fig. 73.
The construction of the Hólmsá hydropower power plant
and its accompanying infrastructure covers a larger
area with 2 main construction sites: a dam with reservoir
lake and at a distance of nearly 10 km the underground
powerhouse with the exit point of the discharge tunnel.
The focus of this thesis will be on the construction site of
the dam and the reservoir lake (Fig. 74).
According to the plans of the Landsvirkjun, the
Hólmsávrikjun hydropower power plant consist out of
a rock filled type of dam, using local rock materials.
The dam will be situated in the canyon of the Hólmsa
Fig. 73: Main technical characteristics of the Hólmsávrikjun
hydropower
power plant. Source:
et al., 2014. PLANT
MAIN CHARACTERISTICS
OFHaraldsson
THE HYDROPOWER
Installed power capacity (MW)

65

Generating capacity (GWh/year)

480

Avarage flowrate (m³/ s)

70

Avarage flowrate river (m³/s)

66,5

Surface area of the reservoir lake (km )

9,3

Avarage volume reservoir lake (Gl)

100

Waterlevel at inlet reservoir (m. above sea level)

172

Drop height water (m)

121

Water discharge tunnel length (km)

6,5

The maximum height of the dam (m)

38

Dam length (m)

600

2
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river in-between the Atley mountain and the adjacent
Villingaskógar birch scrub forest. The reservoir lake will
be located in the adjacent valley where the Hólmsa river
meets the glacial river Jökulkvísl Fig. 74). The flooded
area due to the reservoir lake will be 9,3 km2. The
bottom outlet, that will not be extensively studied in this
thesis, is planned at the Flaga area and will flow into
the Flögulón river (Haraldsson, Snorrason, Thoroddsen,
& Verkís, 2014; Orkusalan, 2016). It is situated in a
mainly cultivated area with agricultural use. The design
challenge related to this second construction site in the
lowlands is less related to tourism and is more focussed
on flood control. It forms a distinct design challenge of
its own and is only described to complete the working
of a hydropower plant, but is not further explored in this
thesis.

Infrastructural components
The following main infrastructural components of the
Hólmsávrikjun hydropower plant can be distinguished.
Their location and dimensions are shown in (Fig. 74, 79,
81, 82 and 85)
Construction sites
There will be two main construction sites, one near the
proposed location of the dam and one in the lowland
near the powerhouse and the exit point of the discharge
tunnel, (Fig. 74). The construction sites
entails:
construction road building, work camps, ground works
for dam construction, quarries for building materials and
storage areas for excess excavation & blast materials
(Hillestad, 1992). See (Fig 75, 76). However in this phase
of the project, the exact location of all these elements of
the construction sites are not yet determined according
to the project manager of the Hólmsávrikjun hydropower
power plant (Johannesson, 2016).
Access road
Due to its location only 11 km away from the ring road,
no extensive new road construction is required. The
existing small F232 highland road (Fig. 77) will be
improved and extended to the dam location near the
Atley mountain ridge (Fig 74). The road is meant to be
used for construction and maintenance services and will
therefore be positioned in a functional way. To create a
year round accessibility the road will be paved.
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Fig. 74: Map of the Hólmsárvirkjun hydropower
plants related new infrastructure in the Skaftártunga
area. Map based on Source: Haraldsson et al., 2014.

Fig. 75: Example of construction site in Iceland at Kárahnjúkar
dam. Source: Internet.

Fig. 76: Example of work camp & groundwork at Kvilstein dam in
Norway. Source: Internet.

Fig. 77: Current situation F232 Higland road in the project area.
Source: Original Picture.

Fig. 78: Example of an access road construction in Iceland.
Source: Internet.
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RESERVOIR LAKE
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LARGE EARTH/ROCK FILLED DAM
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BY-PASS CHANNEL
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Fig. 79: Infrastructural components Hólmsárvirkjun hydropower plant.
Source: Orkusalan, 2016
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According to the plans of the Landsvirkjun, the dam
structure of the hydropower power plant is an earth and
rock filled dam. This type of dam is chosen due to the
limited strength of the local bedrock surface and its
lower foundation requirement (Johannesson, 2016). They
are built of compact successive layers of earth that are
covered by a lining of large rock fragment on the slopes
for protection against erosion (Fig. 79). An impervious
membrane is placed in the core of these type of dams to
reduce the seepage water (Civleblog, 2015).

Under the smaller dam a by-pass channel is located.
This by-pass channel is used to lower the reservoir level
for maintenance purposes or prevent eventual disasters
with high water levels in the reservoir. This channel has
a length of 850 m and ends in the Hólmsa river canyon
(Fig. 81).

The dam structure consists of 3 parts with a total length
of 600m. The largest part is formed by a dam with a
length of 310 meters and a height of 38 m. The smaller
dam measures 190 m and has a height of 8 m. As is
common with rockfilled dams, in-between the two dams
a side channel spillway is located.

Penstock/tunnel
The water for the turbines is provided by an intake weir
structure near the smaller dam (Fig. 80). This water is
canalised in a 6.5km long underground penstock/
tunnel with a diameter of 6.5m. The underground tunnel
stretches from dam to the powerhouse at the bottom
outlet structure at Flaga. There the water flows through
a discharge channel into the Flögulón river (Fig.80, 82).

Side channel spillway
The spillway is a structure used to regulate the reservoir
level (172m above sea level) by a controlled release of
water into the Hólmsa river canyon. A spillways ensures
that the water will not overflow and damage or destroy
the dam. The spillway is 100m wide and has a length of
225m. It is consists of an intake weir, discharge channel
and exit point (Fig. 79, 81).
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Fig. 80: Impression of the planned underground discharge tunnel.
Source: Orkusalan, 2016.
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Fig. 81: Detailed map of the dams proposed location and related infrastructure. Map
based on source: Jóhannesson & Atladóttir, 2015.
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FLAGA AREA, WITH CULTIVATED WETLANDS
OUTLET CANAL DISCHARGE TUNNEL
WETLANDS

PROTECTIVE EMBANKMENT STRUCTURES

DISCHARGE CHANNEL
FLÖGULON RIVER

Fig. 82: Impression of the infrastructural components of the hydropower plant at the Flaga area in the
Lowlands. Source: Orkusalan, 2016.

Powerhouse
The underground powerhouse, where the turbines are
installed, is located at the end of the discharge tunnel
at Flaga in the lowlands. To enter the powerhouse for
maintenance purposes an access tunnel is constructed
(Fig. 80).
Embankment structures

transmission lines are: to locate and combine them with
other existing infrastructure or underground cables. Or
design the pylon’s architecture in such a way that they
become interesting landmarks (Fig. 84). However their
exact location and design is a completely other design
assignment that is not further examined in this thesis.

At the exit point of the discharge tunnel in the Lowlands an
embankment structure (made out of leftover construction
material) protects the surrounding area from flooding of
the Flögulón river (Fig. 82, 85). Another embankment
structure of nearly 800 m. is located at the lower south
side of the reservoir to prevent any excess flooding of
the reservoir (Fig 74).
Transmission lines
The power plant is expected to be connected to the
national energy grid by transmission lines on pylons that
will be constructed above surface (Fig 74, 81). These will
be connected with the powerhouse at Flaga. The visual
impact of the transmission lines is great, especially in
areas with hardly any degree of human modification (Fig.
83). Therefore they are very controversial in the Icelandic
public opinion (Stefánsson, Sæþórsdóttir, & Hall, 2017)
Possible options to reduce visual disturbance of the
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Fig. 83: Planned type of transmission lines. Source: Original picture.
Fig. 84: Example of a design for transmission lines, ‘‘Land of gaints’’.
Design by Choi + Shine Architects. Source: Internet.
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Fig. 85: Detailed map of the infrastructural components of a hydropower plant in the
Lowlands at the Flaga area. Map based on source: Jóhannesson & Atladóttir, 2015.
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RECREATIONAL USE OF INFRASTRUCTURE & POTENTIAL FOR DESIGN
Much can be learned from the practice of hydropower
plant development combined with recreational use. To
explore the existing practices a short reference analysis
is conducted looking for inspiring examples in Iceland
and elsewhere. This helps to identify potential idea’s
and related design interventions that may offer tourist a
unique experience in the new hydropower landscape.
The selection of these potential ideas is mainly based
on a report review and a interview/discussion with
Helgi Johannesson (project manager) and Bjork
Gudmundsdottir (project manager landscaping and
planning) of the National Energy Company.

Potential for design: Re-use excess materials locally
The construction of the tunnels, mountain halls and other
excavations results in the production of a lot of blasting
stone that can be used as building material on the plant
for dams, roads, pathways, fills and leveling for different
purposes (Fig. 86). These materials may also be used
in the realization for landscaping and routing (Hillestad,
1992) (Fig 87). In the interview with the project managers
this action was assessed as very feasible.

The resulting potential design interventions are tested/
evaluated on site by visual impressions produced in
Adobe Photoshop. This with a focus on the usability for
a landscape architectural design.

CONSTRUCTION SITE
After the construction of a hydropower plant the
responsible organization is obliged to carry out a proper
clearing-up of the construction areas. The clearing-up
must be completed two years from the operating start of
the plant, or part of the plant, at the latest. The measures
to be taken, the financial limits and the feasibility varies
from plant to plant, in time and place (Hillestad, 1992).
Many of the considerations concerning the clearing- up
are related to aesthetics and future use. A choice can
be made for visual contrast or blending in with the rest
of the landscape or facilitate future use (Hillestad, 1992).
This choice is not yet clear for the construction plans
of the Hólmsávrikjun hydropower plant (Johannesson,
2016). However the National Energy Company is looking
for a balance between man-made structures and the
natural environment (Gudmundsdóttir, 2016). Therefore
this offers an interesting opportunity to explore how
the clearing-up of the construction site can be used
to facilitate nature based tourism. In this exploration
‘‘Landscape design in hydropower planning’’ by
Knut Ove Hillestad (1992) will be used, based on the
advice of project manager landscaping and planning
(Gudmundsdóttir, 2016). Although this is a slightly
dated publication, it still provides useful examples for
landscape design related to hydropower planning.
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Fig. 86: Quarry for extraction of rock and gravel is purposely
positioned at and under the edge of the future reservoir lake, to
minimize the visual impact. Source: Hillestad, 1992.

Fig. 87: It was decided to construct a new road along contours
of the quarry. The excess blasting stone materials were reused in the road construction. Situation 21 years later Source:
Hillestad, 1992.

Potential for design: Reprogram scars in the
landscape
This concerns the use of former work sites for future
tourist facilities. When possible the construction site and
related activities are preferably positioned beneath the
lowest future water level of the lake to prevent visible
scars in the landscape (Fig. 88, 89). The affected areas
by ground works, quarries and workers camps can be
transformed to facilitate other future uses (Hillestad,
1992). In the case of this project the scared areas could
be reprogrammed with tourist facilities like parking areas,
sanitary buildings or a visitor center. Because work is
done from a tabula rasa situation, the feasibility is high.

NEW FUTURE USE
PARKING & CABINS

EXCAVATION SITE
POSITIONED BELOW
WATER LEVEL

Fig. 88: Workcamp & construction/excavation sites during
construction of the Sysendammen in 1980, Norway. Source:
Hillestad, 1992.

Fig. 89: Completed dam at Sysendammen. Workcamp became
a visitor center with parking area and cabins. The former building
site and excavation areas for construction materials were partly
egalized and hidden under the watersurface. Adapted from
source: Hillestad, 1992.
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NEW ACCESS ROADS
Depending on the future function, these construction
roads may be positioned in a functional way in
the landscape and be downscaled or closed after
construction. Or, they may be permanently linked to
the existing road system and be use for recreational
purposes. All depending on the future needs. When the
construction roads becomes permanent, they should
have a natural rhythm in relation to the landscape
(Hillestad, 1992).
Potential for design: Upgraded road + scenic driving
experience
An upgraded construction road can open up a former
inaccessible area for tourism. This effect is also evident in
other places in Iceland (Sæþórsdóttir & Ólafsson, 2010).
Driving on these new access roads, if well positioned
in the landscape and following the natural rhythm
of the landscape, can become a new attraction for
nature based tourism. This is proven in Norway with the
‘‘National tourist route’’, (Fig. 90). The driving experience
on these roads delivers scenic views and connects
several specific places of interest along the route. Most
of these type of roads are paved or semi-paved and
accessible for regular cars. The type of materializations
can emphasize the contrast with the large scale of the
pristine surrounding landscape (Fig. 91). This upgrading
of a construction road to a tourist route is assessed as
feasible. This idea is further tested/evaluated in a site
specific impression (Fig. 92).
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Fig. 90: Scenic postitioned road in Hardangervidda landscape
part the Norwegian ‘‘National Tourist Route’’. Source: Internet.

Fig. 91: Scenic positioned road that by its materialization
emphasizes the contrast with a large scale and pristine surrounding
landscape. Tourist road at Death Valley, USA. Source: Internet.

Fig. 92: Site specific impressions
of an upgraded construction
road following the rhythm of
the landscape, providing a
scenic driving experience. The
materializatixons of the road
emphasizes the contrast with
the large scale surrounding
lavafields/glacial rivers. The use
of asphalt is suited for heavy use.
A distinct transition from the tight
form of the road to the rugged
environment further emphasize
the contrast. Use of typical
Icelandic yellow roadmarkers
for safety reasons, especially in
winter. Source: Original image.

Potential for design: Downscaled road + four wheel
driving adventure
When the construction road will be downscaled the
road may be suitable for a more adventurous type of
driving experience. These type of non-paved highland
roads (Fig. 93), as found in the route to Þórsmörk,
need a specialized type of vehicles and are not year
round accessible (Fig. 94). This opens up an area in
an adventurous way, but for less visitors (Cságoly,
et al., 2017). Technology, by means of transport, like
specialized 4WD vehicles, super jeeps or mountain
busses, can also add to the experience of traveling
through the landscape by crossing the glacial rivers
and rough terrain lava fields (Fig. 95). However this type
of road decreases the accessiblity of the area for most
tourist with regular cars. Also further downscaling of the

Fig. 94: Adventurous driving with superjeeps in
Þórsmörk,Iceland. Source: Internet. S

construction road may create problems related to its
functionality as a maintenance road for the hydropower
plant and is therefore assessed as less feasible. This
idea is further tested/evaluated in Fig. 96.

Fig. 93: Example of gravel roads in the Icelandic Highlands.
Source: Internet.

Fig. 95: Specialized tundra busses in Iceland. Source: Internet.

Fig. 96: Site specific impression
of a downscaled construction
road materialized with excess
excavation
materials.
With
possibilities for an adventurous
experience with specialized
4WD vehicles. The downscaling
results in a more rugged
character of the road. To be
functional
for
maintenance
reasons, the road is semi paved.
The re-use of local excess
materials , especially with the
grey colour, is in line with the
textures and colour of the nearby
glacial riverbed. This type of
road can handle less vistors
than the upscaled road and is
therefore not preferred. Source:
Original image.

60

THE DAM STRUCTURE
To start with, the selected references are limited to the
possibilities a rock filled dam can offer. This type of
dam limits the possibilities to combine the dam with for
example spectacular water features. These limitations
are related to way these dams are constructed and for
safety reasons (Civileblog, 2015; Johannesson, 2016).
Potential for design The dam as node for hiking trails
The most realistic way rock filled dams can be combined
with recreational functions is to use the maintenance
paths on the dams as a pathway for tourist. In this way
tourist could walk over the dam and experience its large
scale and look over the edges into the valley or on the
water surface of the reservoir lake. These trails can
also be connected to nearby large hiking trail networks
and transform de dam into a important node (Hillestad,
1992). These pathways can be located on the top or at
the slopes of the dam as shown in the examples of the
Sysendammen or the Kvilestein dam located in Norway
(Fig. 97, 98). Both are feasible options. This idea is further
tested/evaluated in a site specific impression (Fig. 99).

Fig. 97: Pathway at the Sysendammen in Norway. Source: Internet.

Fig. 98: Kvilestein dam in Norway Source: Jørgensen, 2010.
Fig. 99: Site specific impression
of a dam as node for hiking
routes with a wide view over
the lake. The dam as a large
element that functions as a trail
for hikers with a great view on
the surroundings is inspired by
the Kvilestein dam in Norway.
It does require measures for
safety especially on the borders.
It also raises questions about
how the connection to the larger
hiking system should look like.
Source: Original Image.
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Potential for design The dam as an architectural
landmark
Most earth/rock-filled dam have a spillway next to the
dam, as is the case in the planned situation by the
energy company, see figure x. However there are some
examples of earth/rock-filled dams with an integrated
spillway like the Vatnsfell dam in Iceland (Fig. 100).
This requires extra construction measures and is more
costly (Civileblog, 2016; Johannesson, 2016). This idea
is further tested/evaluated in a site specific impression
(Fig. 102).

Fig. 100: Integrated spillway at Vatnsfell dam. Source: Internet.

Other type of dams like concrete dam’s offer more
possibilities for spectacular water features or integrated
recreational buildings (Gudmundsdóttir, 2016). A
inspiring example is the ‘‘Hydropower Hotel + Bath’’ by
Christopher Ball, (Fig. 101). In this design the Icelandic
bathing culture is combined with energy production.
The construction of this integrated building in a dam
juxtaposes in the pristine open geological Icelandic
landscape, forming thereby a clear architectural
landmark.
Although these type of concrete dams are not forseen in
my study area they are included in the reference study
to draw attention to their potential to create a unique
experience. However to create such an experience
a landscape architect should coorperate with civil
eningeers and architects. Its further more limited by the
foundation quality of the underlying bedrock surface.
Seen the required diverse expertise and the fysical
conditions of the proposed location of the dam, this
option is not feasible.

Fig. 101: ‘‘Hydropower Hotel + Bath’’ design by Christopher Ball.
Source: Internet.
Fig. 102: Site specific impression
of a dam as architectural
landmark,
with
integrated
spillway. This visualization is
based on the Vatnsfell dam in
Iceland. It raises questions about
safety measures for visitors
when making such a large
waterforce related elements
accessible. It asks for a clear
guidance. The experience of the
waterforces can be spectacular.
In the case of the Hólmsárvirkjun
hydropower plant however this
type of dam is not feasible due
to the soil conditions. It may be a
very promising option for tourism
in other places. Source: Original
image.
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THE SIDE CHANNEL SPILLWAY
One of the most spectacular elements of a dam is the
side channel spillway. It processes enormous amounts
of water, which is a spectacular situation on its own. A
spillway provides a possibility to experience the water
power and its control by men. At two places at the
spillway there is a potential to guide this experience: at the
intake weir and at the exit point of the discharge channel.
Furthermore this potential experience is determined by
the type of spillway related to the terrain conditions.

The type of side channel spillway is determined by
the height difference on site that need to be bridged.

Given the height difference in the study area, +/- 30m
a chute spillway is the most obvious type (Fig. 103).
However a cascading spillway (Fig. 104) would also be
possible (Johannesson, 2016). Normally these are used
to diminish the kinetic energy of the water at the toe of
the dam when large height differences occur (Civileblog,
2016). But this cascading principle is also applicable
at smaller difference in height. A chute spillway with a
drop is only used at narrow gorges that can’t be bridged
by a chute or cascading spillway (Fig. 105). This last
type of spillways could cause a spectacular water
effect. However the proposed spillway only bridges a
hight difference of +/- 30 meters, so this water effect is
expected to be be smaller than shown in (Fig. 105).

Fig. 103: Chute spillway at the Llyn Brianne dam in Wales, UK.
Source: Internet.

USA. Source: Internet.

Fig. 105: Chute spillway with a drop at the Kárahnjúkar dam,
Iceland. Source: Internet.

Fig. 106: Example of illegally kayaking at the spillway of the Llyn
Brianne dam in Wales, UK. He survived. Source: Internet.

Type of spillway
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Fig. 104: Cascading spillway at Seamans reservoir Colorado,

Potential for design Engage with the forces of water at
the intake weir
The intake weir is positioned at the top of the spillway,
where the water flows from the reservoir lake into the
discharge channel. This is the point where the stillness
of the lake turns into the power of water and where the
natural changes in the controlled. It is part of a sequence
from the grandeur of the lake to the forces of the waterfall.
The 100m long intake weir in the study area has the
potential to become a spectacular sublime water feature,
when made accessible. There are various construction
options for the weir as shown in the references, (Fig. 107,
108). In all options the use for maintenance purposes
and safety measures must be taken into account. In that
case the feasibility is assessed as great. This idea is
futher tested and evaluated in a site specific impression
(Fig. 109).

Fig. 107: Example of path at the intake weir of the Kárahnjúkar
dam, Iceland. Source: Internet

An additional option is to use the descent of the intake
weir and discharge channel for extreme water sports
like wild water kayaking (Fig. 106). However, this require
extensive safety measures and is therefore mostly
forbidden at spillways. This last extreme option is
therefore assessed as not feasible.

Fig. 108: Example of viewpoint at an intake weir in Rayong,
Thailand. Source: Internet.
Fig. 109: Site specific impression
of view on water forces at intake
weir. It shows how spectacular a
large scale waterfall at the intake
weir, in relation to the human
size, can become. It also asks
for safety measures especially
at the edges. Guiding posts,
railings are required, that do not
influence the views too much.
Source: Original image.
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Potential for design: Building as a new gateway
bridging the discharge channel
A bridge over the side channel spillway that spans
+/- 20 meters is already been planned by the National
Energy Company (Johannesson, 2016). This bridge
could be combined with different visitor facilities like the
example of the Høse Bru bridge in Normay (Fig. 110) or
it could become a spectacular building that reflects the
characteristics of the landscape, like the Øvre Forsland
powerhouse or Trollstigen Visitor Centre both in Norway
(Fig. 111). At such a place at the same time the story of
the production of hydropower can be told. In any case it
is necessary to combine the touristic and maintenance
function of the bridge to maintain the feasibility of this
option. This idea is further testen/ evaluated in a site
specific impression (Fig. 112)

Fig. 111: The Ovre Forsland power station in Norway, by Stein
Hamre Arkitektkontor. Source: Internet.

Fig. 110: Høse bru bridge by Rintala Eggertsson Architects,
Norway. Source: Internet.
Fig. 112: Site specific impression
of a spillway with an integrated
building as connecting element.
A building stretching over the
spillway creates a great effect
and provides a new viewpoint.
The main disadvantage is that it
requires an extra bridge to pass
the spillway for maintenance
reasons. The building can not
function as such a bridge.
Source: Original image.
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Potential for design Engaging with water forces at the
discharge channel
The exit point of the spillway’s discharge channel, where
the water flows back into the river, could also become
an interesting water feature. The way kinetic energy
of the discharged water is dissipated determines the
experience of the water forces at the exit point. A chute
spillway uses a stilling basis at the exit point with special
designed concrete/rock structures that results in a
splash water effect and mist, (Fig. 113, 114). To engage
with water a viewpoint or pathway may be added. As
is the case in the other options, the functionality for
maintenance purposes and the design of the required
safety measures to guide tourism have to be included
to make it a feasible option. This idea is further explored
and evaluated in a site specific impression (Fig. 115.)

Fig. 113: View on exit point of the spillway at the Kárahnjúkar
dam, Iceland. Source: Internet.

Potential for design Engaging with water forces at the
by pass channel
The moment that the by pass channel contains water, it
can be treated the same way as the discharge tunnel.
But because this is a rare occurrence, only for lowering
the controlled water level for maintaince purposes of
the spill, the question is whether a lot of investment is
needed here. Its feasibility is therefore low.
Fig. 114: Pathway near discharge channel at the Saylorville lake,
USA. Source: Internet.
Fig. 115: Site specific impression
engaging with the water forces
at the discharge channel of the
spillway. The discharge channel
provides an opportunity to build
a staircase along the channel
heading towards the outlet point
where the forces of water can
best be experienced from an
adjacent viewpoint. Here too
attention is needed for a safe
guidance of the visitors by using
railings that do not influence
the views too much. The forces
of water are best experienced
when there is a sufficient amount
of water flowing. The fog effects
caused by dispersion enhance
the feeling of the forces of water.
Source: Original Image.
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CONCLUSIONS
This chapter tried to answer the following research
question:
What infrastructural elements of the Hólmsárvirkjun
hydropower plant may offer opportunities for nature
based tourism?
An overview of the various potentials for design related to
these infrastructural elements for tourism and the related
practicality is shown in (Fig. 116). After the interview
with the project manager construction (Johannesson,
2016) and project manager landscaping and planning
(Gudmundsdottir, 2016) of the National Energy Company,
it became clear what possibities there are in practice as
a result of technical preconditions, soil conditions and
safety reasons. Based on this interview and my own
personal judgement and insights based on literature and
references elsewhere, the described possibilities are
assessed on their practicality. The assessment therefore
has a personal character but is substantiated with the
available knowledge at that time. Some very promising
combinations, like the design of a dam structure as
Fig. 116: The opportunities for tourism and practicality.
INFRASTRUCTURE

POTENTIAL FOR DESIGN

CONSTRUCTION SITE

Reprogram scars in the landscape

ACCESS ROAD
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Increasing the engagement with water forces by
improved accessibility of the hydropower related
infrastructure . And parallel to this providing sufficient
safety measures to guide tourism flows over theses
large infrastructural elements.

•

The transformation of the construction road to
and upgraded scenic access road increase the
accessibility for more tourist. The design challenge
is to position the road in such a way that it follows
the rhythm of the landscape and provides a scenic
driving experience.

•

Re-use of excess excavation materials and
restoration of the affected areas in the landscape
of the constructions sites for possible future touristic
use.
OPPORTUNITIES FOR TOURISM

PRACTICALITY

+

Re-use excess
materials locally

++

++

Upgraded road +
scenic driving experience

++

+

+

+/-

++

+

+++

__

++

+

Building as a new gateway
bridging the discharge channel

+++

+/-

Engaging with water forces at
accessible discharge channel

+++

+/-

Utilize maintenance paths
as a hiking node
Integrated spillway/building
as architectural landmark

SIDE CHANNEL
SPILLWAY

•

+++

Downscaled road +
4WD Adventure
DAM STRUCTURE

an architectural landmark with an integrated spillway or
building, proved no tot be feasible due to the planned
type of dam related to the soil conditions. But there are
plenty of other promising possibilities left. The design
assignment related to these possibilities focusses
mainly on:

Engage with the forces of water at
the intake weir
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Fig. 117: Roadmap of potential design ideas. Source: Original image.
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Fig. 118: Parking area near the Skógafoss waterfall in South Iceland. Source: Original picture
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THE EXPECTED IMPACT OF TOURISM
ON THE SKAFTÁRTUNGA AREA
INTRODUCTION
The research question to be answered in this chapter is:
What are the potential design needs and solutions to
accomodate increasing tourism in the Skaftártunga area?
This chapter explores how the new hydropower
landscape of the Skaftártunga area may function in the
larger context of tourism flows and numbers in Iceland.
First of all the increasing number of tourists, their
destinations and the related touristic infrastructure in
Iceland are described. Then the functioning at national
level is related to the situation of the Skaftártunga area.
This will lead to a better understanding of tourism in the
Skaftártunga area, an indication of the expected number
of visitors and an indication of the potential for tourism
development. This leads to three detected opportunities
for tourism development.
Each opportunity asks for a certain degree of visitor
guidance to prevent an uncontrolled development and
eventual site degradation, as is the case at other popular
tourist sites in Iceland. The design challenges related
to this need of visitor guidance with accompanying
infrastructure will be further explored.
The exploration is based on a description of several
popular tourist sites, in and outside Iceland, These sites
are selected during the fieldtrip and based on a short
reference analysis. By describing and visualizing both
degradated and well functioning sites, much can be
learned from the factors that causes failure or success.
Building on the repertoire of (landscape) architects as
well in Iceland as abroad, site specific practices and
knowledge are translated into design opportunities that
can be used to develop the Skaftártunga area into a new
tourist destination and prevent degradation due to an
uncontrolled development.
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TOURIST NUMBERS & INFRASTRUCTURE IN ICELAND
Number of visitors & seasonality in Iceland

Recently an increase in numbers of tourists during the
winter period from September till May is noticeable (ITB,
2017c), see figure x. This is related to the attractions
that are mainly available during winter time, such as

98.000

20.000

REYKJAVÍK

KEFLAVÍK AIRPORT
1.790.000

Fig. 119: Total number of visitors entering the country by entry
point. Map based on source: ITB, 2017a.
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In general, most tourist visit Iceland during the summer
period. Icelandic summertime is normally considered to
start in late May or early June and lasts through August
(Fig. 120). The natural phenomona of the midnight sun
occurs during the Icelandic summer, meaning that the
days are incredible long up to 21 hours (Fig. 121-122). The
sunsets turns into sunrises with spectacular colours that
attracts many photographers (Guide-to-Iceland, 2017;
IRCA, 2017). Most tours are available in summertime
providing possibilities to visit many locations in the long
summer days. The end of June or beginning of July is
also the period that some Highland roads are opened
after having been closed for winter.

AKUREYRI AIRPORT
3.800
SEYÐISFJÖRÐUR

2003

As mentioned before Iceland has become one of
the world’s most popular and fast growing tourist
destinations especially for ‘‘nature based tourism’’.
These nature based tourists are mainly attracted by
the unique, diverse and pristine Icelandic landscape
sceneries and the unique volcanic landscape features.
The Icelandic Tourist Board counted a total number of
1.8 million foreign visitors to Iceland in 2016. This showed
an 39% increase from 2015, when foreign visitors
numbered around 1.3 million. The majority of tourists
visiting Iceland, 1.79 million or 98,7%, came on flights
through Keflavík International Airport (Fig. 119). Around
3,800 tourists (0,2%) passed by other smaller Airports
like Reykjavík Airport or Akureyri Airport. Nearly 98.000
visitors (1,1%) were cruise ship passengers that stayed in
Reykjavík and 20.000 visitors entered the country by the
Seyðisfjörður seaport (ITB, 2017a).

Other months

Share of tourists in Jun-Aug (r. axis)

Fig. 120: Number of tourist by season (thousands).
Adapted
from
Tourist Board
Source: Icelandic
source: ISB, 2016.
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Fig. 121: The Northen lights (Sept-April) & midnight sun (JuneJuly) at the famous Kirkjufell ‘‘church mountain’’ in Snæfellsnes
national park, West-Iceland. Source: Internet.
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Fig. 122: Hours of daylight in Iceland. Apapted from source:
Climate-Charts, 2010.

the Northern Lights tours and guided super jeep tours
towards spectacular ice caves in one of Iceland’s many
glaciers (Guide-to-Iceland, 2017; IRCA, 2017). However,
the summer months untill now still remain the most
popular period to visit Iceland.
The road system & modes of transport
When visiting Iceland most tourist stay in Reykjavík for a
few days before they explore the rest of the country. To
reach the most popular tourist destinations they have to
use the Icelandic road system (Fig. 123). The Icelandic
road system consists of a main ring road, called route 1,
and a series of primary, secondary and Highland roads.
Most of the primary and secondary roads are paved
and mostly accessible whole year round for ordinary
cars. The Highland F roads are usually narrow, unpaved
gravel roads or tracks passing some rivers that are often
unbridged. These roads are limited in services and are
only accessible by special 4WD vehicles in the summer
period that starts in June. (IRCA, 2017). Additionally there
is a special Highland bus system that also uses these F
roads and connects popular tourist sites in the Highlands
(Fig. 124, 125). The most common modes of transport to
visit Iceland during the summer months are rental cars,
tour busses and scheduled busses (Fig. 126). The most
popular form of transport is the rental car with around
57%. However tour busses show a slight increase in
popularity during the last years (Guðmundsson, 2016).

REYKJAVÍK

Fig. 123: Simplified map of the Icelandic road system. Adapted
from source: IRCA, 2017.

Fig. 124: Simplified map of sceduled bus system in Iceland.
Adapted from source: NAT, 2011.
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Fig. 125: Main ringroad, secondary and Highland roads with a
Highland bus. Source: Original pictures.
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Fig. 126: Mode of transport by summer visitors in iceland
1996 - 2015. Adapted from source: Guðmundsson, 2016.
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REGIONS IN ICELAND VISTED BY TOURIST
DURING SUMMER PERIOD
SUMMER

Visited regions & tourist destinations
This dispersal of tourists during the summer period is
shown in tourist surveys of the Icelandic Tourist Board
(2017c). Most tourists visiting Iceland will visit Reykjavik in
the capital region (96%) and the tourist sites in the south
of Iceland (71%) (Fig. 127). The most popular tourist
routes in the South of Iceland, where most of the natural
attractions are located is called ‘‘The Golden Circle’’, Fig.
128, (Guide-to-Iceland, 2016). The most visited parts of
the Golden Circle route are the geothermal hot springs
of ‘‘Geysir and the ‘‘Gullfoss’’ waterfall (63%) and the
site where the European and American tectonic plates
diverge at the ‘‘Þingvellir’’ national park (57%) (Fig. 130),
(ITB, 2017c). The popularity of the Golden Circle and
South Iceland can be explained by the fact that these
areas have been heavily marketed by the tourism industry.
Most tours out of Reykjavík focus on these destinations.
They can be reached in a convenient way due to the
relatively short distances and easy accessibility by the
ringroad. It is at these places that Iceland especially
during summer months seems overcrowded (Melik &
Boisen, 2016; Sæþórsdóttir & Saarinen, 2016).
The second most popular thing to do when visiting
Iceland is to make a more extended roadtrip around the
country, using Iceland’s main ringroad, route 1. Along
this ringroad many of the country’s other spectacular
natural attractions are located (Lonely-Planet, 2015), see
Fig. 128.
A relatively still limited, but increasing number, of tourists
chooses to visit the Highlands (30%), (Fig. 127). Two of
the most visited tourist sites in the Highland are Þórsmörk
‘‘Thors valley’’ (25,8%) and Landmannalaugar, ‘‘the
people pools’’ (19,8%) located in the Fjallabakki nature
reserve (ITB, 2017c). These tourists travel by Highland
busses, organized Highlands jeeps tours or by self-drive
jeep arrangements. Other modes of transport used in
the Highlands are: motorized quads, snow mobiles,
mountain bikes, horse riding or just hiking. These visits
to the Highlands are seasonally limited to the summer
months (June-August/September) due to the road
conditions and hours of daylight (Lonely-Planet, 2015;
Melik & Boisen, 2016).
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Fig. 127: Visited region’s by tourist during summer and Winter period
in 2016, mentioned in ITB survey. Adapted from source: ITB, 2017c.
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Fig. 128: Golden Circle trip & Highland trip to Landmanalaugar +
Þórsmörk. Source: Original image.
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Fig. 129: Popular tourist destinations in Iceland accessible by the main ringroad & Highland roads. Adapted from source: NOHNIK, 2016.

Fig. 130: Popular tourist destinations in South Iceland: Þingvellir national park, Geysir, Gullfoss, Kerið, Þórsmörk, Landmanalaugar,
Skaftafell national park, Jökulsárlón glacier lagune. Source: Internet.
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EXPECTED TOURISM IN THE SKAFTÁRTUNGA AREA
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Fig. 131: Approximate number of tourist at popular tourist destinations during the summer period*, based on calculations in fig x,x. Map
based on source: Google maps 2017, ITB, 2017, Sæþórsdóttir & Ólafsson 2012.

The Skaftártungua area in the Icelandic context
The Skáftartungu area is located in southern Iceland on
the edge of the Highlands and near the main ring road.
Until now the area is mainly used by jeeps passing by the
F232 Highland road and hikers using the existing hiking
routes. Like elsewhere in Iceland these hiking routes are
also used by mountainbikers and for horse riding.
Position near the main ringroad
Most tourists that visit southern Iceland start their journey
in Reykjavík. For their journey, they use the main ring
road to reach the most popular places in the in so called
‘‘Golden Circle’’ near Reykjavík and then continue their
journey further east, passing by other famous tourist
sites, until they reach the town of Vík (Fig. 131, 134). This
small town is a popular tourist stops on this road trip after
a day’s drive (Lonely-Planet, 2015) and is located 54 km
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away from the proposed location of the new hydropower
plant. 57% Of these tourist mentioned to have visited Vík
(ITB, 2017). The direct driving distance on the ring road
between Reykjavík and Vík is 180 km and will take around
2.5 hour according to google maps (2017). However
when visiting all the tourist sites on the route that passes
the Golden Circle area, it takes around a day’s drive to
get to Vik. After their stay in Vik most tourist drive further
east and visit a series of tourist sites at the black sand
outwash planes called ‘‘sandurs’’ and the moss covered
Eldgjá Lavafields (mentioned in hydropower landscape
chapter). Their next stop usually is the only other nearby
town of Kirkjubæjarklaustur. The direct driving distance
between Vik and Kirkjubæjarklaustur is 68 km and will
take around one hour (Google-maps, 2017).
The presence of a new improved access road makes
the The Skáftartungu area more accessible. The fact
that the area is at a favorable driving distance from the
capital, not too far away from the main ring road (17km),

Fig. 132: Approximate number
of tourists at popular tourist
sites in South Iceland during
winter and summer period
in 2016. These numbers
are based on a personal
estimation: by multiplying the
percentages mentioned in
the tourist surveys
(ITB,
2017c) with the total measured
number of visitors in Iceland (*)
by the Icelandic Tourist Board
(2017c) during the summer
and winter period. The used
percentages are based on
a sample of 9.286 tourist that
participated in the surveys at
Keflavík Airport in 2016.

Fig. 133: Approximate number
of visitors at tourist destinations
in the Highlands, mentioned in
Sæþórsdóttir (2014).
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Sæþórsdóttir & Ólafsson (2012)
Ólafsson (2007)

and its position on the edge of the Highlands makes it a
potentially attractive destination (Fig. 131).
To estimate the expected number of visitors related to this
development as a new tourist destination near the ring
road, the number of visitors passing by Vik is taken as a
starting point. Then a comparison is made with the most
identical and nearby tourist destinations where recent
numbers of visitors are known. It is taken into account
that, besides its position near the ring road, the attraction
of the site itself to a considerable degree determines the
number of visitors. Based on this comparison it may be
assumed that the place could become as popular as
Skógafoss or þórsmörk. This leads to a rough estimation
of 300.000 visitors a year. This remains a very subjective
estimation but gives an indication for the amount and
type of needed guiding tourist facilities in the design
assignment, when the Skáftartungu area becomes
more accessible. The calculations behind these rough
estimations are illustrated in Fig. 132 and 133.

Fig. 134: Skógafoss waterfall, Öldufell mountain, Vík, Holaskjól
highland. Source: Internet
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Fig. 135: Average number of cars per day on Highland roads during traffic count in summer
2011. Map based on source: Google maps 2017, Sæþórsdóttir & Ólafsson 2012.

Position near the Highland roads
Part of these tourists leave the ring road somewhere
between Vik and Kirkjubaejarklaustur and head for the
Highlands, when the weather and road conditions allow
it. This will be mainly during the summer months. Most of
them head for The Fjallabakki Nature Reserve including
the popular Landmanalaugur area. This is one of the most
popular tourist sites in the central Highlands. It is known
for its natural geothermal hot springs and surrounding
unique volcanic landscape. These visitors mainly use
the F208 and F225 Highland roads that runs from the
ring road to Landmannalaugar. These two roads are part
of a network of Highland roads that provide access to
several popular geo-sites in these Highlands (Fig. 135).
One of the roads in this network of Highland roads
is the F232 Oldufell route, that passes through the
Skáftartunga area. By the F210 and F233 the Öldufell
route is connected to the main Highland road F208 that
is used by most tourists passing through the Highlands.
The traffic counts in the Highlands during the summer of
2011 (Sæþórsdóttir & Ólafsson, 2012) showed that the
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F232 Öldufell route is a small tourist route with a total
amount of 1360 cars and in the high season an average
of 17 cars a day (Fig 135). These are rather low numbers
when compared to the main Highland road F208 . This is
the most frequently used Highland road in this area with
a total of 12.891 cars during the summer period and
an average of 232 cars a day (Sæþórsdóttir & Ólafsson,
2012).
The traffic counts further show that most of the traffic is
concentrated in the northern part of the Fjallabakk nature
reserve (Fig 135), especially at Landmannalaugar, where
crowding is becoming a problem (Sæþórsdóttir, 2010).
34% Of the tourist mentioned there were too many people
in Landmanalaugar (ITB 2017c). Therefore it is important
for the tourism service to offer more comparable areas
to please the target audience who no longer wants to be
in what they perceive as crowded areas. It is suggested
that the southern part and Highland roads of Fjallabakk
area could play a greater role in the distribution of
tourists. In this context the Öldufell route (F232) has
a potential to become a better utilized Highland road,
especially after the construction of the new hydropower
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Fig. 136: Hiking trails & trekking cabins in the Highlands. Map based on source: FJALLABAK, 2017,
Google maps 2017, Sæþórsdóttir & Ólafsson 2012.

plant and its accompanying improved access road.
(Sæþórsdóttir, 2010; Sæþórsdóttir & Ólafsson, 2012). An
improved F232 also has the potential to be included as
a new Highland bus connection around the Mydralskoull
glacier. The estimation of the number of visitors using the
improved F232 Highland road is based on a comparison
with the popular F208 Highland road. For this road traffic
counts are available for the summer of 2011. This traffic
count shows a numbers of 232 vehicles a day with a
total of 13.000 vehicles a year. Taking into account the
strict growth of visitors in this region, it may be assumed
that this number is now somewhat higher. Based on this
information only a best estimated guess of the expected
number of cars at the Öldufell route (F232) can be made.
For the purpose of this thesis the assumed number of
around 13.000 4WD vehicles is used when the F232
becomes more accessible due to the upgraded access
road.
Position near hiking routes
Besides the 4WD users the Skáftartungu area is visited
mostly by hikers and some mountainbikers and horse

riders (Sæþórsdóttir & Ólafsson, 2012). They use the
existing network of hiking trails (Fig. 136). The hiking
trails in the Skáftartungu area are connected to another
hiking trail that starts at the Hólaskjól Highland center
(North-East of the Skáftartungu area). This trail on its turn
is connected to Icelands most famous hiking trail ,the
‘‘Laugavegur trail’’, that is heading to Landmanalaugar.
This trail is only accessible during the summer. The
trails in the Skáftartungu area start or end in the Flaga
area in the Lowlands and near the trekking cabin at the
Hólmsárfoss waterfall (Sæþórsdóttir & Ólafsson, 2012).
Along these trails a series of trekking cabins provide
possibilities for shelter and overnight stay. They form
natural pit stops in the hiking journeys. Due to the growing
popularity there is a shortage of overnight stay facilities
along these trails (Sæþórsdóttir & Ólafsson, 2012). The
area has a potential to become a more important hiking
destination when more possibilities to stay overnight are
provided. It can be expected that the present number
of visitors at Öldufell (8700) will grow and equal those
at the popular tourist site at the Eldjá fissure (20.000).
Again this is a rough estimate of the expected increase
in number of visitors.
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The above described exploration of the Skaftártungua
area in the Icelandic context resulted in the following
rough estimates of expected numbers of visitors (Fig
137). It all concerns nature based tourism, with a
distinction between those who visit the Skaftártungua
area by regular verhicle or bus and those who come by
4WD vehicle or go hiking.
Fig. 137: Overview of the expected number of visitors in the
Skaftártungua area, based on personal rough estimations.
Nature based tourism

Expected numbers

Visitors using regular vehicles

300.000

4WD vehicles

13:000

Hikers

20.000

This overview gives an indication of the number of
expected visitors which are of great influence on the
dimensioning of the tourism guiding facilities in the site
design. The amount and kind of related facilities will
be explored later on based on a reference study. The
composition of visitors and their related needs and
preferences determine the degree and kind of guiding
infrastructure.

is seen as wilderness differs for the various tourist target
groups and their main activities. This is best explained
by using the classification known as the Purism Scale
(Fig. 138). It has proven to be useful in planning and
guiding tourism in the wilderness and conservation
areas in North America, New Zealand and in the Nordic
countries. It is also dominant in the Icelandic literature
on tourism (Cságoly et al., 2017; Flanagan & Anderson,
2008; Hendee Catton, Marlow & Brockman, 1968;
Sæþórsdóttir, 2010a; Sæþórsdóttir, Hall, & Saarinen,
2011; Stankey, 1973; Vistad & Vorkinn, 2012). According
to this Purism Scale tourists can be ranged on a spectrum
from strong purist to moderate purist, neutralist and nonpurist. This spectrum has a relation with the degree of
human modification/development and naturalness that
these groups prefer (Cságoly et al., 2017). Tourist with
a strong puristic character have a greater preference
for pristine environments, solitude, primitive facilities
and freedom. Whereas tourist with a more urbanists
character require good services and facilities, and
express greater tolerance towards the presence of other
PURISM SCALE
Strong purist

Moderate
purist

The majority of the tourists that visit Iceland using the
main ring road will require a certain degree of guiding
facilities to fulfill their needs. They travel mainly by rented
cars, following accessible roads, need fueling stations,
places to stay overnight etc. along their road trip. At the
main tourist destinations they expect to be guided to
highlights. Their needs and preferences differ from the
visitors that want to experience the Highlands and go
on a jeep safari, or go hiking, horse riding or go on a
mountain bike trip.
Tourist target groups & the purism scale
For a better understanding of the preferences and needs
of these various tourists a further distinction of nature
based tourism must be made. Especially in relation to
their acceptance of the degree of human modification
and technology in the Icelandic landscape. What level of
development in the landscape is appreciated and what
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Ólafsdottír et al 2016; Lesslie and Taylor 1985; Stankey, 1973.
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visitors (Stankey, 1973; Sæþórsdóttir, 2013). Using the
purism scale the majority of the visitors traveling along
the ring road can be classified on the more urbanist
side of the scale. Those that visit the Highlands, both
4WD users and hikers, can be classified on the more
neutralist to purist side of this scale. Within the definition
of nature based tourism these 4WD users and hikers can
also be described as a more adventure seeking tourist
that are looking for an element of risk, higher levels of
physical exertion and often the need for specialized
skills (Spenceley et al., 2015).

better understand physical, social and managerial
relationships that are associated withe the various needs
and preferences of the tourist target groups.

The purism scale & recreation opportunity spectrum

The ROS model provides guidelines, that can be used
to define the required facilities for these three detected
groups of tourists. The strong purist ask for a high degree
of naturalness with a low degree of accessibility. Whereas
the more urbanist orientated tourists are satisfied with
a lower degree of naturalness and a higher degree of
accessibility. The amount of guiding infrastructure and
acceptance of other visitors parallels these needs. This
is illustrated in Fig 139.

Related to the purism scale the Recreation Opportunity
Spectrum (ROS) provides an important recreation
planning framework, that is useful for regional planning
and management (Brown & Driver, 1978; McCool
Moisey, R. N, 2008; Sæþórsdóttir, 2010a; Stankey,
1973). It defines different setting categories of land-use
management, from primitive to urban, to help managers

The guidelines from the Recreation Opportunty
Spectrum can be translated into land-use plans that
zone these various needs and preferences. Knowledge
on these needs can help to prevent degradation in areas
that suddenly develop into a new tourist destination,
as is expected in the Skaftártungua area when the
accessibility will increase.

ROS Class
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PHYSICAL SETTING
Accesibility

Easy
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Very difficult
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Modified natural
environment with clearly
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unmodified natural
environment

Unmodified
natural areas of
large size

Developed site with
facilities to guide a
large number of visitors

Rustic primitive facilities
provided for convenience
and safety

Only facilities essential
to protect the natural
environment, but non
for comfort

Acceptance of many
visitors on site

Acceptance of moderate
number of visitors along
the roads, trails

Acceptance of only few
visitor contacts

MANAGERIAL SETTING
Regulating infrastructure &
facilities
SOCIAL SETTING
Number of visitors &
social interaction

Fig. 139: Zoning guidelines based on the Recreation Opportunity Spectrum. Adapted from source: Stankey, 1973 & Sæþórsdóttir 2010.
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Touristic potential of the Skaftártunga area in the
Icelandic context
The position of the Skaftártunga area within the Icelandic
system of tourism flows (Fig. 142) provides the region
the following opportunities for tourism development:
A scenic tourist stop at the edge of the Highlands
The position near the ring road, the driving distance
from Reykjavik, the improved accessibility and its
attractiveness due to the position on the edge of the
Highlands (see chapter Hyropower landscape), makes
the location of the hydropower plant suitable for a stop
during a road trip through Southern Iceland (Fig. 140).
The improved accessibility may attract around 300.000
visitors a year, who want to have an outlook on the
Highlands without having the opportunity to really visit or
pass through the Highlands. These visitors by number
and by preferred needs and demands ask for clear
guiding infrastructure facilities. They can be classified
on the more urbanist and neutralist side of the purism
scale. These new tourists may drive away the more purist
orientated visitors, in this case the hikers (Sæþórsdóttir
& Ólafsson 2012).

Hólaskjól
Highland Centre

New tourist stop
along the main
ringroad

Kirkjubæjarklaustur

þórsmörk

Skógafoss

Vik

Fig. 140: The hydropowerplant can become a new scenic tourist
spot on the edge of the Highlands. Source: Original image.

Öldufell route as starting point for Highland safaries
Due to the improvement of the access road, that forms the
start the Öldufell route (F232), this road has a potential to
become a better utilized Highland road for jeep safaries
(Fig. 141). This potenial for tourism is also mentioned
in the report of Sæþórsdóttir & Ólafsson, (2012). An
improved F232 increases the accessibility of tourist
destinations in the southern parts of the Fjallabakka
nature reserve and in this way diminishes the pressure
on popular and sometimes crowded areas especially in
Landmanalaugur that is positioned more on the northern
part of the Fjallabaki nature reserve. The F232 can help
to redirect traffic flows from crowded to less crowded
areas. It also has the potential to be included as a
new Highland bus connection around the Mydralskoull
glacier. The Highland road will be mainly used by visitors
in 4WD cars, who prefer to drive in an adventurous way
through unspoiled landscapes. A number of 15.000 cars
a year is assumed. These visitors need a limited amount
of services and just enough guiding facilities to ensure
their safety. The visitors that use the Highland roads with
4WD vehicles can be characterized as neutralists to
moderate purists.
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Fig. 141: The improved access road can become a new starting
point for Highland jeep safaries Source: Original image.
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Fig. 142: Combined tourist target groups specific opportunities for tourism development in the Skaftártunga area. Source: Original image.

New stepping stone for hikers
The location of the new hydropower plant may become
a new starting or ending point for hikers similar to the
Holaskjol Highland center positioned along the F208
(Fig. 143). If well connected to the already existing trails
it may develop into a new hub for multi day hiking trips
into the Highlands. It may become a new starting or end
point for multiple day hikes towards Landmanalaugar or
þórsmörk, thus providing a connection to the popular
‘‘Laugevur trail’’. This potential will increase when more
possibilities to stay overnight, like mountain cabins, along
these trails are provided. An improved F232 Highland
road will also result in an improved accessibility of this
new starting point during a longer period of the year. The
hikers need few facilities and can be classified on the
more purist part of the purism scale. They can be driven
away from the area when it becomes more crowded
and the degree of human modification increases. An
improved F232 Highland road will also result in an
improved accessibility during a longer period of the
year. The location can therefore function as a starting
point for hikers for a larger part of the year.
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Fig. 143: The location of the hydropower plant, can become a
new stepping stone for hikes towards ‘‘Laugevur trail’’. Source:
Original image.
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CHALLENGES RELATED TO TOURISM & POTENTIAL FOR DESIGN
This part of the chapter further explores what site
specific design challenges and design opportunities
can be expected for each of the three defined promising
developments, each suiting a specific tourist target
group. A short reference study is executed that focusses
on the main infrastructural elements that are needed
to guide each of the three distinguished opportunities
for tourism development in the Skaftártunga area.
Each opportunity focuses on the specific needs and
preferences of that specific tourist target group. The
reference study is based on site visits of other popular
tourist sites in Iceland, good design examples, insights
based on the Recreation Opportunity Spectrum (ROS)
and additional literature.

SCENIC TOURIST STOP AT THE EDGE
OF THE HIGHLANDS
After a drive through the lava fields most visitors will park
their cars and visit the place. Or gather for an organized
activity. To guide the expected numbers of visitors
(300.000 summer period) and take into account their
needs and preferences (urbanists to neutralists tourist
target group) sufficient well organized infrastructure
is needed. It mainly concerns the parking area &
facilities like toilets, catering industry etc. and paths
and viewpoints. This is further explored in an additional
reference analysis (Fig. 144-149).

CHALLENGES RELATED TO TOURIST & PARKING FACILITIES

Need for better organization & dimensioning of parking areas
at tourist sites. Most parking areas can’t handle large number of
cars during the summer season + there is a lack of traffic regulating
infrastructure on site. Example at Reykjadallur hotsprings. Source
image: Original picture.

Need for better positioned parking areas. Often parking areas
are positioned dominant in line of sight with the place of interest,
spoiling the natural character of the site when there are many cars
during the summer season. Example at the Skógafoss waterfall.
Source image: Original picture.

Need for sufficient tourist facilities. Often the parking areas near
popular tourist sites, are used as campsite for cheap overnight
stays. It is also at these places where tourist sometimes defecate
due to insufficient toilet facilities. Example at the Skógafoss
waterfall. Source images: Original pictures.

Need for a more consistent design and positioning of facilities.
Due to the urgent need for tourist facilities near parking areas, they
are often placed ad-hoc and are inconsistent materialized like
these souvenir & fast food shops at the Seljalandsfoss waterfall.
It creates a chaotic atmosphere that contrasts with the natural
surrounding landscape. Source images: Internet
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Fig. 144: Overview of identified design challenges related to degradation at tourist sites in Iceland.

POTENTIAL DESIGN SOLUTIONS

Example of a well positioned parking area that also acts as a
viewpoint. Organized parking area with integrated facilities and
consistent materialization. Vargebakkane viewpoint designed by
Knut Hjeltnes Sivilarkitekter. Source images: Internet

Example of tourist facilities visually blended into the landscape.
Eggum tourist stop Lofoten, Norway. Designed by Snøhetta.
Source image: Internet.

Example of a parking area positioned as a viewpoint with iconic
building for facilities. Crown Point vista house along Oregon State
scenic corridor, USA. It provides a clear scenic viewpoint along a
scenic drive through a national park. Designed in 1918 by Egdar
M. Lazarus. Source image: Internet.

Fig. 145: Overview of identified potential design solutions to preventi site degradation, related to tourist & parking facilities..
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POTENTIAL FOR DESIGN

Example of well dimensioned unified system of: parking, facilities and routing guiding the tourist flows towards the places of interest
in the area. It concerns the Trollstigen Visitor Centre in Norway. It is characterized by an organization with a strong sense of procession to
mark the way out of the car into the building and out into the landscape. This design is dimensioned to accommodate +/- 600.000 visitors
during the summer period (Baudoin, 2016). Tourist facilities are integrated in a green artificial berm that blends the parking area into the
surrounding landscape. Use of vegetation similar to the surrounding landscape and a visual balanced parking area with retention pond.
Design by Reiulf Ramstad Architects. Source images: Internet.

Example of a visitor center with well dimensioned parking & tourist facilities. It concerns the visitors center of the Þingvellir national
park, Iceland design by Gláma Kím Architects. This visitors center receives around 440.000 visitors during the summer period and a total
of 1.2 million visitors a year in 2016 (Sæmundsen, 2017). To handle these large numbers of visitors the parking area is divided in two smaller
units that separates the busses from the cars. The parking area counts 300 parking spaces and a space for 10 busses. All other tourist
facilities are also dimensioned according to this large number of visitors. Source images: Original pictures.
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Fig. 146: Overview of identified potential design solutions for preventing site degradation, related to tourist & parking facilities.

CHALLENGES RELATED TO ROUTING & VIEWPOINTS

Need for clearly marked trails and materialization that can
handle a large number of visitors. Visitors walk next to the muddy
paths forming new informal paths and causing further erosion.
Situation at Reykjadallur hotsprings in Iceland. Source image:
Original picture.

Need to reduce visual impact of view platforms positioned on
top of a hill near the point of interest. Not well positioned near
the point of interest: see informal development of a new dangerous
paths/viewpoint. High degree of visibility from far. Situation at
Skógarfoss waterfall, Iceland. Source image: Original picture.

Need for guidance and logical routing on steep slopes. Prevent
dangerous situations and erosion due to informal paths. Situation
at Skógarfoss waterfall, Iceland. Source images: Original picture.

POTENTIAL DESGN SOLUTIONS

Example of a clearly recognizable trail designed to sustain
a larger number of visitors. Gravel paths in Þingvellir national
park, Iceland. Source image: Internet.

Example of an embedded view platform with a small visual
impact . Situated at the Fjaðrárgljúfur gorge, in South Iceland.
Design by ARKÍS Arkitektar. Source image: Internet.

Example of guiding infrastructure. Concrete stairs with steel
balustrade to guide tourist safely towards the viewplatform and
prevent informal path development. Trollstigen viewpoint, design
by Reiulf Ramstad Architects. Source image: Internet.

Fig. 147: Overview of identified potential design challenges & solutions to prevent site degradation related to routing & viewpoints.
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1.5 ha

148: Scale analysis
of earlier
0.25 ha mentioned 0.25 ha
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reference tourist sites. Adapted from source:
Internet.
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Fig. 149: Scale study of parking & tourist facilities at proposed location of the Hólmsárvirkjun hydropower plant. Source: Original image.

Brief scale study on tourist & parking facilities
Related to the opportunity to develop the area into a
scenic tourist stop, around 300.000 visitors a year may
be expected. To accommodate this numbers of visitors a
brief scale study has been carried out to define the size of
the area that is needed to properly guide the mentioned
number of tourists (Fig. 148). The brief exploration is
based on the examples of the previous reference study
(Fig. 145, 146). The number of cars and busses that can
be accommodated is strongly determined by the spatial
organization of the parking area. Based on the examples
of the ‘‘Eggum tourist stop’’ en ‘‘Vista house crown
point’’ it can be stated that to accommodate 300.000
visitors, around 40 parking places on 0.5 ha is required.
This outcome must be seen as a best estimated guess.

The preferred location for such an area is the site near
the spillway. At this point a parking area and viewpoint
may best be combined. Therefore in this scale study it is
further explored if and where such a surface could best
be located near the spillway.
The scale test shows that the required 0.5 ha.can be
found on the relatively flat area on top of the hill, near the
spillway (Fig. 149). Other suitable, rather flat locations
can be found on the lower parts near the bypass
channel. These locations can be developed additionally
to the preferred location when the number of tourists
prove to exceed the expectations.
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Especially the first part of the Öldufell route will be
improved. After the exit to the dam site the Highland
route continues in its original condition. The 4WD
tourists expect a scenic and adventurous trip with just

enough guiding infrastructure to ensure their safety.
The required guiding infrastructure is mainly related to
the positioning and materialization of the Highland road.
And the reconstruction of the interrupted, flooded part of
the Highland road near the Holmsafoss waterfall. This is
further explored in an additional reference analysis (Fig.
150).

CHALLENGES RELATED TO HIGHLAND ROADS

POTENTIAL DESGN SOLUTIONS

Need for a clear entry point of the Highland safari that marks the
transition of the paved access road towards F232 Öldufell route.
The location of this entry point changes when the road will be partly
upgraded. It also should prevent normal rental cars from entering
the road and getting stuck in mud or glacial rivers. Currently it is an
unclear and uninviting entry point when passing by from the main
ring road. Image sources: Original picture; Internet.

Use natural barriers like rivers as a logical starting point of
the Highland route, to prevent unauthorized entrance by normal
rental cars. The natural barrier should discourage them to enter
the Highland road already at the beginning. As is the case at the
Highland road to Þórsmörk in Iceland. At the same time crossing
the river directly provides a nice view and creates a feeling of
adventure. Image source: Internet.

Need to re-direct/connect the flooded part of the F232 Öldufell
route. Without restoring this connection the F232 Öldufell route
cannot be used as new start of a Highland safari. This is illustrated
by a personal impression of the expected flooded part of the F232
Öldufell route. Image source: Original picture.

Example of excavation material used to re-construct a road
along a reservoir lake in Norway, as earlier shown in hydropower
chapter, page x. Image source: Hillestad, 1992.

ÖLDUFELL ROUTE AS NEW STARTING
POINT FOR HIGHLAND SAFARIES
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Need to prevent off-road driving at open plains next the access
road. This leaves clearly visible trails in the open landscape, that
will eventually further erode. For this reason this is strictly forbidden
in Iceland and severely fined. But some tourists still exhibit this
behavior. Image sources: Internet.

Example of stone road markers at the road edges. These could
prevent cars to drive off-road, but still fit within the natural character
of the landscape. As is shown at the F225 Highland road heading
to Landmanalaugar. These stones edges could be made out of
local materials or leftover tunneling materials of the hydropower
plant. Image source: Internet.

Fig. 150: Overview of identified potential design challenges &
solutions to prevent degradation related to Highland roads
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A STEPPING STONE
FOR HIKERS
Most hikers come for the unspoiled, pristine character
of the landscape (purist side of the purism spectrum).
They use the better accessible access road to arrive at
the dam site, that functions as a new more inland located
starting point for their hikes. Once arrived at the dam site
they have an interest to join the hiking routes as fast as
possible, without experiencing too much inconvenience

from the crowds. Trail erosion will not fit their expectations
of a pristine landscape. More cabins along the trails will
be necessary when more hikers are expected. This is
further explored in an additional reference analysis (Fig.
151).

CHALLENGES RELATED TO HIKING TRAILS

POTENTIAL DESIGN SOLUTIONS

Need to prevent hiking trail degradation due to trampling &
intensive use. Especially in areas with erosion sensitive vegetation
like the moss and moss heath areas, where many hikers pass or
where steep slopes occur (Ólafsdóttir & Runnström, 2013). This
may be expected on trails near the dam site with intensive use.
Image sources: Internet.

Example of improved trail materialization at sensitive areas and
intensively used parts of a trail. Gridpaths or steel boardwalks
could reduce the impact of intensive trail use. As is shown at the
trails in Þingvellir & Skaftafell National parks in Iceland. Image
sources: Internet. However the materialization should fit within the
local landscape scenery. In Cole (2004) a few general principles
are to reduce hike trial degradation at intensive used trails are
mentioned:
•
•
•
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Reduce the intensity of trail use by following the principle of
dispersion. Thus creating a fade out with multiple trails.
Stabilization of paths, using different kinds of materializations,
depending the intensity of use.
Re-locate paths and trails in areas that are erosion sensitive.

Need to reconnect flooded hike trails. Recovery is needed to
make the dam function as a node within a system of hiking trails.
Image adapted from source: Borgamynd, 2013.

Need for more overnight stay possibilities like trekking cabins
and suitable camping sites in the Highlands. To prevent informal
campsites that lead to littering and erosion. Source image: Internet.

Design idea of a path along lake side As mentioned earlier in the
landscape analysis, the higher situated edges of the birch scrub
woodlands provide a great opportunity for these reconnected
trails. Excess materials may be used for the restoration. Image
adapted from source: Borgamynd, 2013.

Example of trekking cabin competition designs. Utilize
these competitions to provided more organized overnight stay
possibilities in the Highlands with minimal but neccessary facilities.
These cabins could form a series of basecamps/last outposts
connected to the hiking trail network, that heads towards the
Highlands. Skýli trekking cabin designed by Utopia Arkitekter.
Source images: Internet.

Fig. 151: Overview of identified potential design challenges &
solutions to prevent degradation related to hiking.
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CONCLUSIONS
This chapter tried to answer the following research
question:
What are the potential design needs and solutions to
accomodate increasing tourism in the Skaftártunga area?

Hólaskjól
Highland Centre

The analysis shows that the position of the Skaftártunga
area within the Icelandic system of tourism provides
the region, and more specific the proposed location of
the hydropower plant, three opportunities for tourism
development. The area has a potential to become:

New tourist stop
along the main
ringroad

þórsmörk

- A scenic tourist stop at the edge of the Highlands
(Fig. 152).
- A starting point for Highland safaries through a better
accessibilty of the Öldufell Highland road (Fig. 153).

Skógafoss

Vik

Fig. 152: The hydropowerplant can become a new scenic tourist
stop on the edge of the Highlands

- A new stepping stone for hikers by using the dam
structure as a better accessible starting point and node
(Fig. 154).

F208
Landmannahellir
F225
Eldjá fissure

Landmannalaugar
Fjallabaki
Nature reserve

These three opportunities for development are related
to a specific tourist target group, each with its own needs
and preferences.
The further analysis of these three opportunities, each
with its own set of requirements, provides a set of useful
examples to prevent a degradation of the study area
when development may occur. These examples, based
on best practices in and outside Iceland, are translated
into a set of potentials design solutions. These are shown
in Fig. 155-157. and added in a more general way to the
earlier defined design options in the roadmap (Fig. 158).

Kirkjubæjarklaustur

Hólaskjól
Highland Centre

Álftvatn
F208

Kirkjubæjarklaustur

F232
þórsmörk
New startpoint for
Highland safaries
Skógafoss

Vik

Fig. 153: The improved accesroad can become a new starting
point for Highland jeep safaries

Landmannahellir
Laugavegur trail

Landmannalaugar

Eldjá fissure
Hólaskjól
Highland Centre

Álftvatn
Kirkjubæjarklaustur

þórsmörk

New stepping stone
in hiking trail system

Laugavegur trail
Skógafoss

Vik

Fig. 154: The location of the hydropower plant, can become a
new stepping stone for hikes towards the ‘Laugevur trail’’.
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180m

SCENIC TOURIST STOP AT THE EDGE
OF THE HIGHLANDS
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TOURIST INFRASTRUCTURE

POTENTIAL DESIGN SOLUTION

TOURIST & PARKING FACILITIES

Well dimensioned parking facilities at former construction site
for expected 300.000 visitors/year (+/- 0.5 ha)
170m
165m

160m

N

0

50

250 m

1 ha

Parking positioned as a scenic viewpoint on surrounding
landscape with iconic visitors center
0.5 ha

0.25 ha

Tourist facilities blending parking area’s edges into the landscape.

PATHS

Guiding tourism flows as a procession along the points of
interest including new water features of the hydropower plant.
Following the rhythm of the landscape

Dimensioning and materialization of pathways according to the
number of visitors: wide grid paths.

Well designed guiding post’s and staircases for safety reasons at
the large scale water features and to bridge height differences.

VIEWPLATFORMS

Embedded viewplatforms in landscape, especially when located
at higher visible positions.

Fig. 155: Overview of potential design solutions to prevent degradation at tourist sites.
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ÖLDUFELL ROUTE AS NEW STARTING
POINT FOR HIGHLAND SAFARIES

TOURISTIC INFRASTRUCTURE
ENTRY POINT

POTENTIAL DESIGN SOLUTION
Create a logical starting point for the (F232) Highland road by
positioning the entry point at a natural barrier, like the Leira glacial
river.

ROADS
Use stone road markers at the road edges in flat open areas
to prevent off-road driving and erosion

Re-connect/restore flooded part of the F232 in a scenic way along
reservoir lake, by using the excess excavation materials.

Fig. 156: Overview of potential design solutions to prevent degradation at Highland roads.

A STEPPING STONE
FOR HIKERS
TOURISTIC INFRASTRUCTURE

TRAILS

POTENTIAL DESIGN SOLUTION

Restore flooded part of hiking trails in scenic way along reservoir
lake, by using the excess excavation materials.

Improved trail materialization at sensitive areas and intensively
used parts of a trail by gridpaths

Reduce the intensity of trail use by following the principle of
dispersion, thus creating a fade out effect. The kind and degree of
materialization of the trails is in line with this fade out effect.

CABINS
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Locate cabins along the hiking trail network, that facilitates more
organized the possiblities to stay overnight. Thus creating a series
of series of basecamps/last outpost, that heads towards the
Highlands. By using existing design competion examples.

Fig. 157: Overview of potential design solutions to prevent degradation at hike trails.
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Fig. 158: Roadmap of potential design ideas. Source: Original image.
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PART III:
SYNTHESIS & DESIGN
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THE DESIGN PROCESS
INTRODUCTION
In this synthesis & design chapter the final step will be
set to be able to answer the main design question:
What design guidelines for nature based tourism can be
derived from a site specific design in the new hydropower
landscape in the Skaftártunga area, in South Iceland?
The relevance of this design question is determined
by the growing need to treat the Icelandic landscape
as a natural resource that is essential for the economic
growth that is related to both tourism and renewable
energy production as mentioned by the OECD (2014). In
this case hydropower generated energy. Based on the
insights and design idea’s about potential combinations
of hydropowerplant development and tourism, resulting
from the analysis, a program is defined.
This program will be translated into a series of site
specific design interventions and impressions. The
evaluation of these site specific design interventions
in the Skaftártunga area may help to define possible
design guidelines that can be applied in other more or
less similar situations. These design guidelines will be
defined in the next chapter after the discussion on the
research question and evaluation of the site specific
design.
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DEFINITION OF THE PROGRAM
The earlier described opportunities to develop the new
hydropower landscape in the Skaftártunga area for
three distinguished tourist target groups (Fig. 159) and
the related potential for design will now be combined
to a coherent program. To define a coherent program a
selection of the potentials for design is made. This tourist
targetgroup specific selection is illustrated in Fig. 160.
The potentials are then applied to the site specific
situation of the Skaftártunga area, resulting in a site
specific program (Fig. 161). In this program the overlap
in requested guiding infrastructure becomes clear.
The selection is based on the opportunities to combine
hydropower and tourism development on site for all three
tourist target groups. The meaning of the hydropower

plant related infrastructure for all of the three defined
tourist target groups in the new hydropower landscape
becomes visible. The three detected opportunities
show each a set of design solutions that results in some
design interventions that facilitates the desired tourism
development. It also shows in what way the combination
of the design interventions for these three groups can
best be facilitated, (re)using the hydropower plant related
infrastructure.
The program proposes design interventions for
each tourist target groups, that together can provide
opportunities to develop the Skaftártunga area into an
interesting tourist destination.

Laki fissure

Landmannahellir

Eldjá fissure
Landmannalaugar
Hólaskjól Highland Centre
Álftavatn
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Fig. 159: Combined tourist target groups specific opportunities for tourism development in the Skaftártunga area. Source: Original image.

101

HYDROPOWER
LANDSCAPE

HYDROPOWER
INFRASTRUCTURE

POTENTIAL FOR NATURE BASED TOURISM

UTILIZE
GLACIAL RIVERS
AS A NEW
ENTRY POINT

DOWNSCALED
ROAD + 4WD
ADVENTURE

LAVA FIELDS

DRIVING ON
ANOTHER
PLANET

CONSTRUCTION
ROAD
UPGRADED
ROAD +
SCENIC DRIVING
EXPERIENCE

GLACIAL RIVERS
FLOOD PLAINS

FOUR WHEEL
DRIVE TOURISM

F232 AS A
STARTING POINT
FOR HIGHLAND
SAFARIES

RECONNECT
THE ROAD IN
SCENIC WAY
WITH EXCESS
MATERIALS

REPROGRAM
SCARS IN THE
LANDSCAPE

RESTORATION
OF LOST
ROUTINGS

CLEAR
MARKING OF
THE ROAD
EDGES IN OPEN
AREAS

CONSTRUCTION
SITE

RESERVOIR LAKE

RE-USE
EXCESS
EXCAVATION
MATERIALS
LOCALLY

COMPENSATION
OF LOST
VEGETATION

ORGANIZE
MASSTOURISM
AS A
PROCESSION

A NODE FOR
HIKING TRAILS

LUPINE FIELDS

EMERGE IN
THE LUPINE
FIELDS

MASS
TOURISM

DAM

A SCENIC
TOURIST SPOT
ON THE EDGE
OF THE
HIGHLANDS

WELL
DIMENSIONED
PARKING &
TOURIST
FACILITIES

INTEGRATED
ARCHITECTURAL
LANDMARK
HOLMSA
RIVER GORGE

BLEND
VIEWPOINTS &
PATHS INTO THE
LANDSCAPE

TECHNOLOGICAL
LANDMARK

ENGAGE WITH
WATER FORCES
AT THE WEIR

BEDROCK
FORMATIONS

BIRCH SRCUB
WOODLANDS

A SUBLIME
POINT OF VIEW
ON THE
HIGHLANDS

SPILLWAY

A LAST
OUTPOST

RECONNECT
HIKE TRAILS
IN SCENIC WAY
AT LAKE SIDE

ENGAGING
WITH WATER
FORCES AT THE
DISCHARGE
CHANNEL

EMERGE INTO
THE WOODS

BY-PASS
CHANNEL

HÓLMSARFOSS
WATERFALL

BUILDING AS A
NEW GATEWAY/
BRIDGE

HIKING
TOURISM

POWER
HOUSE &
EMBANKMENTS
IN LOWLANDS

A NEW
STEPPING
STONE
FOR HIKERS

FADING OUT
BY DISPERION &
TRAIL DESIGN

PROVIDE NEW
BASECAMPS
FOR HIKERS

TRANSMISSION
LINES

Fig. 160: Selection of tourist target groups specific potentials for design. Source: Original image.
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V. LAST OUTPOSTS

III. A TOURIST STOP ON THE EDGE
OF THE HIGHLANDS

• Reconnect flooded parts of
the hiking trails
• Locate new trekking cabins
around the reservoir lake
• Utilize existing trekking cabin
design competitions as a source

• Transformation of construction sites
into tourist & parking faclities
• Re-use excess material locally for
path construction & landscaping
• Logical routing that facilitates/allows the
engagement with the forces of water
• Dam as a node in the hiking trail network

V
II
V
IV
IV

III
IV

I
II. A START POINT FOR
HIGHLAND SAFARIES

II

• Utilize the Leira glacial river
as a new entry point
• Reconnect flooded parts of
the F232 Highland road

IV. STEPPING STONES TO
THE HIGHLANDS
I. A SCENIC ENTRANCE TO
THE HIGHLANDS

Fig. 161: A new program to guide nature based
tourism in the future hypropower landscape of
Skaftártunga. Source: Original image.
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• Upgraded construction road
• Following the rhythm of
the landscape

• Viewpoint on the Atley mountain
ridge with panoramic view on the
reservoir lake
• Viewpoint in birch scrub woodlands
• Viewpoint in the gorge at the spillway
• Fading out of routing by distance
and materialization
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I. A SCENIC ENTRANCE TO THE HIGHLANDS

Design challenge:
In what way can the construction road be used to guide
large number of tourists (estimated 300.000 during
the summer period) from the ring road through the
landscape, enjoying the diversity and large scale of
the landscape and giving them a feeling of driving on
another planet.
Design intervention:
Upgrade the construction road
Upgrade the original construction road in such a way
that it can handle a large number of visitors. This means
an upgrading from a semi paved construction road to a
paved tourist route. For safety reasons road marker are
added. Where necessary the old construction road will
be removed and the landscape will be restored.
For the restoration and construction excess materials
from the hydropower plant construction are locally used.
The materialization is chosen in such
a way (dark grey
N
0
500
2500 m
asphalt) that it emphasizes the constrast between
the road and the surrounding pristine landscape. The
edges are clear and bounded by the typical Icelandic
roadmarkers. The technical implementation that deals
with the exact road width, more detailed materialization
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of the pavement and the like, are not included in this
assignment. The possibilities to provide road stops
along the scenic route also form an additional design
assignment and are not included.
Design intervention:
Follow the rhythm of the landscape
Redirect the location of the construction road in such
a way that it provides scenic views on the surrounding
landscapes. It becomes an attractive tourist route.

RATIONAL POSITIONED
CONSTRUCTION ROAD

The positioning of the road follows the rhythm of the
landscape and passes through and connects the various
large scale landscape entities as described earlier (Fig.
162). Starting with a drive along the borders of the river,
driving through the moss covered lava field creating the
feeling of driving on another planet, then through the
lupine fields, and eventually providing a glimpse on the
Ripnafell mountain chain, the glacier, dam and Holmsa
gorge in the background. The road follows the line of
the river and the contour lines in the landscape. Halfway
along this road the Highland road bends off and fits the
needs for Highland safaries (as will be described in the
next point of the program).

SCENIC POSITIONED
CONSTRUCTION ROAD

UPGRADED SCENIC ACCESS ROAD
AFTER THE CONSTRUCTION

Fig. 162: Principle for upgrading the construction road into a scenic access road. Source: Original Image.
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II. A STARTING POINT FOR HIGHLAND SAFARIES

Design challenge:
Half way the new scenic road the Öldufell route (F232)
starts as more accessible Highland road that may be
promoted as a new and attractive entry to the Highlands.
Thus reducing the pressure on the now popular F210
Highland road. The entrance must be clearly marked for
4WD vehicles. But at the same the entrance by regular
cars must be prevented. Furthermore it is required to
restore the flooded parts of the Highland road in an
attractive way.
Design intervention:
Utilize the Leira glacial river as a new entry point
The rivier forms a natural barrier that can be used to
separate traffic flows. Crossing the river at the same
time yields a sense of adventure at the beginning of the
Highland road, and fits this group of 4WD tourists.
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Design intervention:
Reconnect flooded part of the F232 Highland road
Redirect the Highland road to a routing along the borders
of the lake providing great views on the lake. In this
reconstruction excess materials from the hydropower
plant construction will be used. To prevent off road
driving the egdes of the Highland road will be marked by
using these excess materials.
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III. TOURIST STOP ON THE EDGE OF THE HIGHLANDS
Design challenge:
Develop the proposed location of the hydropower plant
after construction to an attractive tourist destination on
the edge of the Highlands. Together with the increased
accessibility by an attractive scenic road this new
destination near the main ringroad may attract 300.000
visitors a year. To prevent degradation, as is the case
on other attractive sites, guiding recreation infrastructure
must be provided.
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The challenge concerns the location of these new tourist
facilities, related to the hydropower plant infrastructure.
To make a good location choice in this large scale
landscape with many height differences, a scale model
is needed. Also the way these dangerous large scale
water regulating infrastructural objects can become
interesting for tourists is a design challenge. Furthermore
the challenge concerns the way the construction sites
can be transformed into the proposed new tourist
destination.

Design intervention:
Transformation of construction sites into tourist & parking
facilities
The construction site can be transformed into a parking
area with integrated tourist facilities. Based on a scale
study, the location on top of the hill next to the spillway
proved to provide the best opportunity for parking
combined with a view on the spectacular water intake
at the weir. This is further tested and evaluated in a brief
scale model study (Fig. x).
Visitor center and dam as a node and landmark
The visitor center on top of the Atley mountain, near the
parking area, functions as a single landmark that can
be seen from far while approaching the destination by
the scenic access road. The location is chosen by using
the scale model. At the same time this location on the

edge of the Lowlands and Highlands provides a clear
view over the great variety in large scale landscape
entities: Hólmsa river gorge, lupine fields, birch scrub
forest, reservoir lake, the distant mountain chain and
Mýrdalsjökull glacier. The dam could act as a connecting
element and at the same time as a stage to experience
these large scale landscape entities.
The facilities near the dam site may be used by all
identifed tourist target groups. Also for the hikers and
4WD tourist, it may become a starting point or in-between
stop for their journey into the Highlands. It may provide a
welcome water refill or sanitary stop.
Re-use excess material locally for path construction &
landscaping
Use local materials and add modern elements. Use a
fade out principle (in size and materialization) to guide
tourists from crowded to less crowded areas around the
dam site.
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Scale model study
Three options to position the parking area and integrated
building are tested by using the scale model (Fig. 163).
Each options is defined by a parking surface of at least
0.5 ha. to be able to accommodate the 75 parking
spaces plus 6 bus parking spaces of the Trollsteigen
reference. They also aims to combine the parking area
with a viewpoint.
Option I is a rational option. With one large parking
area, with a building positioned in the center. Its aim is
to accommodates a maximum number of parking areas
within the boundaries. This resulted in 96 parking lots
for cars and 2 for busses. The positioning of the parking
area is evaluated as being a too open paved surface to
fit within the landscape and function as a viewpoint.
In option II the parking area is less rational and follows the
contours of the landscape and heights. This improves its
function as a viewpoint. To prevent an effect of a too large

I

II

open space, the parking area is divided into two parts
by a hill with local vegetation. The building follows the
shape of the Atley mountain. By following the contours of
the landscape the shape of the parking area is slightly
bigger than the minimum of 0.5 ha. It can accommodate
77 parking lots for cars and 2 for busses. The positioning
is evaluated as fitting the scale and character of the
surrounding landscape and fuction as a viewpoint.
Option III is a modification of option II. It accommodates
the same amount of cars and busses. But the vegetated
hill is divided in two parts to provide extra parking spaces
for busses. The positioning is evaluated as not fitting the
scale of the surrounding landscape and having a too
urban appearance with a park-like character not suiting
the large scale character of the surrounding landscape.
The scale study shows a preference for option II
because this option best fits the scale and character
of the landscape and its function as a viewpoint. It also
fits the dimensioning of the corresponding scale of
infrastructural elements like the spillway.

III

Fig. 163: Scale model study showing three options to position tourist & parking facilities at the spillway. Source: Original Image.

Fig. 164: Scale model of the new tourist stop on
the edge of the Highlands (showing option II).
Source: Original Image.
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Design intervention:
Logical routing that allows engagement with the forces
of water
Tourists can experience the force of water at the
spillways intake weir and the discharge channel on a
short distance, with respect for the safety measures. The
pathways, starting from the proposed visitors center and
parking along the lake and 100m long intake weir and
along the discharge channel, heading to the the gorge,
are positioned in such a way that they guide tourists in
a logical way and at the same time create a feeling of
engaging with the forces of water. Thus organizing flows
with strong sense of procession along the infrastructure
elements, while creating a coherent experience. The
hydropower related infrastructure elements are thus
becoming interesting objects on their own.
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HIKING
NODES: STEPPING
STONES
IV. STEPPINGSTONES
TO THE
HIGHLANDS
Design challenge:

Design intervention:

In the proximity of the dam there are attractive hiking
trails that can be connected by the dam. The design
challenge is to organize and design the dam in such
a way that it can function as a node or starting point
within these hiking networks. The second challenge is
to enable the experience of the large scale and diversity
of the surrounding landscape, for the urbanist target
group, that will need more guiding facilities. Together this
results in a combined challenge, to match and design
the routing and viewpoints in such a way that both tourist
target groups are facilitated. One using the area near the
dam for sightseeing and the other as start or in-between
stop as part of larger hiking trip.

Fade out of trails by dimensioning, materialization and
walking distance
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The trails in the proximity of the dam lead to various
viewpoints and are from that point on connected to
the more primitive hiking trail system. The viewpoints
are positioned within a maximum distance of 1km and
therefore easy accessible for the urbanist tourist target
groups. At these transition points or stepping stones

the dimensioning and materialization changes in such
a way that it fits the number and needs of both tourist
target groups. The fade out principle emphasizes the
change in use and is a natural way to make clear that the
character and experience of the trail is changing.

P
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Design intervention:
Viewpoints as stepping stone
The pathways end at the viewpoints that are located in
such a way that they facilitate the experience of the large
scale and variety of the surrounding landscape. They
provide a sublime panoramic view on top of the Atley hill
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towards the reservoir lake, mountain ridges and glacier.
A view from the birch scrub woodlands on the reservoir
lake and dam site. And a view on the lupine fields and
Hólmsa river gorge with the lowlands in the far distance.
They are seen as a destination for the majority of the
visitors. And act as a starting point for those who are
hiking further into the Highlands.
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V. THE LAST OUTPOSTS

Design challenge:
Where to create new cabins to solve the shortage in
number of places to stay overnight along the hiking trails.
In what way restore the flooded parts of the hiking trails.
Design intervention:
Reconnect flooded part of the hiking trails
Construction of the lost hiking trails along the lake using
excess materials. Following the fade out principle as
mentioned before. The view on the reservoir lake is used
as a new experience.
Provide new trekking cabins
Upgrade existing cabins and add a few new ones.
Spreading the locations over the different landscape
entities. Resulting in an upgrade of the cabin near the
Hólmsarfoss waterfall. And adding some new cabins
in the birch scrub woodlands. It is advised to use the
national trekking hut competitions to choose an attractive
design fitting the character of the landscape entity where
its located.
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PART IV:
DISCUSSION & CONCLUSIONS
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DISCUSSION
To be able to answer the main design question in an
informed way, first some investigating research questions
had to be answered. This chapter reflects on the results
of the research process and the site design that was
based on these results. It evaluates per sub questions
the main results, the usability of the applied mix of
methods to answer the research question, the strenghts
and limitations of the research and the added value to
the field of knowledge of landscape architecture. Lastly
the site design is shortly evaluated.
RQ 1 What specific landscape entities and potential
places of interest for nature based tourism can be defined
in the new hydropower landscape of Skaftártunga?

ICELANDIC
LANDSCAPE

RQ1

INCREASING
TOURISM

HYDROPOWER
PLANT
DEVELOPMENT

The landscape analysis revealed that the new hydropower
landscape has a broad variety of entities, which are
of an enormous spatial scale. The landscape analysis
was necessary to understand the coherence of the
landscape. Besides the literature review, the site visit and
drone recordings made a strong contribution to create a
coherent overview and were needed to understand the
scale of the landscape. The main disadvantage was the
limited accessibility, because the proposed construction
road was not yet available. I had to wait till June to visit
the area due to the bad Highland road conditions in the
study area. This disadvantage was countered by using
drone images of the National Energy Company and my
own drone images (making inaccessible areas visible).
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The landscape analysis showed that the proposed
location of the dam is situated in the middle of a variety
of large scale landscape entities, which makes it a very
interesting place after the construction of the hydropower
plant. The dam and spillway creates a sharp contrast
between a technical object in a furthermore pristine,
diverse and large scale landscape. Although the loss
of some highly appreciated entities, like the moss heath
covered lava fields and glacial river beds, must not be
denied, the new large scale reservoir lake adds a new
quality to the landscape. The design and construction
of a hydropower plant is an enormous and complex
task, that meant that certain (interesting) topics were
too extensive to include in the research. These topics
(related to SQ 1 and SQ 2) include nature compensation,
the design and construction of powerlines and the
powerhouse & embankments structures at Flaga in the
Lowlands.
An experienced based associative way to evaluate a
landscape is the added value of a landscape architect
in the assignment. It resulted in the idea to upgrade
the original construction road to a scenic tourist road,
providing a feeling of driving on another planet. It gave
a first idea of what potential places of interest could look
like. The selection of places of interest for nature based
tourism was based more a my personal experience and
travel images of 4WD users and hikers found on the
internet than on a scientifically based process. This is
a rather subjective way to select these places. Another
appraoach, like an interview with local rangers of the
Katla Geopark or the local tourist organization could
have resulted in a different outcome. This alternative
approach was not applied because it proved to be
difficult to make contact and organize such interviews.
It was furthermore limited by the disadvantage of only
visiting Iceland once due to related costs.
For the places of interest a set of design potentials
was detected which could strengthen the atmosphere
of the new hydropower landscape. It concerns the
strengthening of the feeling of driving on another planet, a
sublime view on the highlands, or hiking to a last outpost.
Associative images, for example from a filmset, provided
more inspiration for these potential atmospheres.

RQ 2 What infrastructural elements of the Hólmsárvirkjun
hydropower plant may offer opportunities for nature
based tourism?

ICELANDIC
LANDSCAPE

RQ2
INCREASING
TOURISM

HYDROPOWER
PLANT
DEVELOPMENT

The exploration of the main infrastructural elements
belonging to the Hólmsárvirkjun hydropower plant was
a time-consuming process but proved to be inevitable.
Besides the analysis of reports of the National Energy
Company, the interview with both project managers of
the National Energy Company provided a lot of practical
information about the more technical aspects of the dam
and the other infrastructural elements. This information
was crucial because it explained many unclarities that
arose out of the reports that were mainly in Icelandic.
The research and design process were sometimes
constrained by the difficulties of working in a foreign and
unfamiliar context. This includes the difficulties with the
language, the need for additional discussions with “local
experts” and the access to local reports.
The approach based on research on design proved
to be very promising for designing the combination of
hydropower infrastructure and nature based tourism.
Employing the repetoire of landscape architecture, which
was done by means of research on design of reference
projects, proved very useful. The main inspiration came
from some promising examples like the Sysendammen
and the Kvilestein Dam in Norway and the Vatnsfell
dam in Iceland. But also the somewhat controversial
Kárahnjúkar dam in Iceland illustrates a certain degree
of astonishement due to the enormous water forces
that can be experienced at the spillway and intake weir.
The use of a reference study, although not exhaustive,
and some visualization exercises were indispensable
to generate opportunities and ideas for design. They
helped to detect the potentials for design and tested a
first application on site.

The analysis made clear that soil conditions and required
safety measures are very decisive for the practicality
of the infrastructure for tourism. Some very promising
combinations, like a dam structure as an architectural
landmark with an integrated spillway or building, proved
no tot be practical due to the planned type of dam related
to the soil conditions.
Hillestad (1992) provided useful additional insights
in the fact that the construction site itself could also
be seen as an infrastructural element with a potential
for tourism. He also described that excess excavation
materials could be re-used for restoration of the affected
areas in the landscape and for the construction of other
tourism guiding infrastructure. Both insight resulted
from his publication “Landscape Design in Hydropower
Planning” (1992) that was advised by the project
manager landscape of the National Energy Company.
Both insights were not taken into account at the start of
the assignment, but proved to be very practical in the
site design.
The final assessment of the touristic opportunities was
based on my own personal judgement, underpinned
by literature and the data from the interview with
the project managers. This can be seen as the best
practical judgement within the limitations of my thesis.
As mentioned before this assessment could have been
further disussed with local experts to further explore
their practicality.
RQ 3 What are the potential design needs and solutions
to accomodate increasing tourism in the
Skaftártunga area?

ICELANDIC
LANDSCAPE

RQ3
INCREASING
TOURISM

HYDROPOWER
PLANT
DEVELOPMENT
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The analysis of the tourism system in Iceland provided
two main insights. First of all it became clear that
tourism in the Skaftártunga area is part of a bigger flow
of tourism within Iceland. Which means that there is no
use in making a site specific design for tourism in the
Skaftártunga area without placing it in the broader context
of Iceland. The second insight was that, within these
tourism flows and the definition of nature based tourism,
several tourist target groups must be distinguished each
with its own needs and preferences. The exploration of
tourism In Iceland proved to be inevitable to detect the
opportunities for tourism development in the Skaftártunga
area. There was a enough literature on the topic of tourist
target groups. These authors mainly discuss literature
on wilderness perception, the purism scale and the
Recreation Opportunity Spectrum that originates from
the American situation of the National Parks (Brown
& Driver, 1978; Butler, 1980; Lesslie & Taylor, 1985;
Stankey, 1973). These models are still widely used in
the nordic countries. Although the pursim scale and
Recreation Opportunity Spectrum models originate from
the 70’s and 80 ‘s of the 20th century, they helped to
differentiate between the various tourist target groups
and translate the various “tastes” with in the broad group
of nature based tourism into design . Due to my focus on
relevant Icelandic literature the analyses in this thesis is
mainly based on these insights. Other more recent tourist
target group concepts, that are based for example on a
costumer/visitor journey (Lane, 2007; Nouhuys, 2011) or
the Dutch leisure lifestyles (Recron, 2018), could provide
different insights. This could form an interesting new
research assignment and could provide insight in the
question if the tourist needs and preferences from that
time are still actual in the present time.
The exploration lead to three distinct opportunities for
tourism development, each with its own tourist target
group. To detect their related design potentials and
translate these into an actual design an estimation of
the expected number of visitors was essential. This
estimate of the numbers of expected visitors is crucial
for a good estimate of the size and nature of the tourist
guiding facilities and the zoning plan in the design. A
good substantiation of the estimate proved to be difficult
due to a lack of actual and site-specific data. In the
end all available sources and comparable tourist sites
were evaluated to make a best estimated guess of the
expected number of visitors per opportunity. I am well
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aware of the fact that more accurate data could result
in a different estimate and consequently change the
design. The design results must therefore be handled
with care, knowing that they are related to this best
estimated guess of the number of expected visitors.
Additionally the site visits were essential to get a good idea
of the mentioned degradation and needed infrastructure
on popular sites. Scale studies, reference studies and
design were crucial to find proper ways of implementing
tourist infrastructure. The scale studies were performed
by using Adobe Illustrator to compare the sizes of the
parking areas resulting from the reference study and by
testing the results in a scale model. The scale model
was essential to get a grip on the terrain conditions with
many heights differences and the enormous scale of the
infrastructural elements and interventions.
To realize the mentioned opportunities and prevent site
degradation a fair amount of well dimensioned and well
positioned tourism guiding infrastructure is needed. The
potential design solutions related to these opportunities
were examined by performing a reference study and
where needed supplemented with scale studies to
examine the applicability on the study site. This part
of the analysis provides many insights for a successful
site design, building on the knowledge gained from the
existing repertoire of landscape architects. Much can
be learned from the design examples at tourist routes
in Norway (Eggum tourist stop Lofoten, Vargebakkane
viewpoint, Trollstigen Visitor Centre, Sysendammen) and
the USA (Crown Point vista house along Oregon State
scenic corridor, Tourist road at Death Valley). Recently
also Iceland showed some promising examples (Redesign for Thingvellir visitors center and the viewpoint at
Fjaðrárgljúfur).
The integration of landscape, tourism and hydropower
plant development, which was complex due to their
many mutual relationships, was spurred by the
formulation of the roadmap. The roadmap proved to be
very effective to bridge the gap between analysis and
design. Furthermore, it concerned an exploration and
integration of three topics of which I had little knowledge
at the beginning. The variety of methods used in the
research chapters (mainly research for design) eventually
provided sufficient knowledge to answer the research
sub questions.

Design assignment: Site design for guiding nature
based tourism in the new hydropower-landscape of
the Skaftártunga area

ICELANDIC
LANDSCAPE

DQ

INCREASING
TOURISM

HYDROPOWER
PLANT
DEVELOPMENT

Based on the overview of potential design solutions in
the roadmap a selection per opportunity and tourist
target group was made. This lead to a coherent program
for the Skaftártunga area. The roadmap approach
proved useful in dealing with the complexity of these
interrelated aspects as well as bridging the gap between
research and design. A gap that I struggled with from
the beginning of the assignment.
Because the practical application of the design
opportunities had already been tested to some extent
in the research/analysis chapters by research through
design, it was clear what opportunities could be used to
be further developed in the site design. In this research
through design some small design/visualisation
excersizes, and scale studies were performed. The
visualizations helped to imagine the experience of
the effects that may be generated by large scale
water features of a hydropowerplant. Furthemore the
visualizations helped to focus the design assignment,
on where to locate and design the needed tourism
infrastructure. A scale study and a scale model helped
to position and dimension the routing and needed tourist
infrastructure in relation the scale of the hydropower
plant.
The act of design(ing) proved to be essential in order
to be able to relate the outcomes of the research to the
actual landscape of Skaftártunga. More research on

and through design seems to be useful for a further
exploration of possible combinations of tourism and
hydropower. Earlier involvement of landscape architects
in the planning and design of hydropower infrastructure
can improve/add/contribute to exploit the detected
opportunities and add practical design knowledge to a
now rather abstract theoretical and political discussion
on two seemingly conflicting land-uses. An exploration
of similar cases in other places could provide more
opportunities and reasons to combine hydropower
development and tourism than those treated in this study.
In the final visualizations the emphasis lied on functionality
for the various tourist target groups, the positioning in
the surrounding landscape and the dimensioning. With
the materialization a more aesthetical issue is introduced
that was not enough emphasized within the scope of this
thesis. More attention could be given to the materialization
and its effect on creating the desired contrast between
technology and the pristine Icelandic landscape. Here
lies a challenge for new research and design. Hower it
must be noticed that choices in materialization are also
influcenced by personal preferences of the designer.
Who on his turn may be influenced by the local culture/
fashion and ‘‘zeitgeist’’. Materialization of infrastructure,
besides the practical preconditions, will always be an
important but subjective part of a design assignment.
The practical approach chosen in this thesis is in line
with my philosophical worldview as a pragmatist and
constructivist (Creswell, 2014; Lenzholzer, Duchhart,
& Koh, 2013). In my role as a researcher I have acted
as a pragmatist who combined knowledge of all
related sciences. In my role as a designer I acted as
a constructivist looking at the relationship between the
perception of preferences of tourists and qualities in
the landscape. A research approach based on a more
post-positivist worldview could have resulted in a more
quantitative research on tourist surveys and statistics, or
verification of certain tourism theories. Many Icelandic
publications are based on this approach. When my
assignment would have been approached with a more
transformative worldview, it could have resulted in a
more participatory research and design. With as a result
probably more influence of the stakeholders on the
defined opportunities and design solutions. However
due to the limitations around the site visits, this was not a
real possibility within this thesis.
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CONCLUSION
three opportunities for tourism development in the new
hydropower landscape are:

This thesis demonstrates that two apparent conflicting
land uses of hydropower plant development and tourism
can be combined to not only deal with the effects of
touristic pressure in Icelandic highlands, but also provide
new and unique experiences for tourists visiting Iceland.
This conclusion is based on the following results:

•
•
•

The potential of the new hydropower landscape for
nature based tourism

•
•

The landscape analysis showed that the proposed
location of the dam is situated in the middle of a variety
of large scale landscape entities, which makes it a
very interesting place also after the construction of the
hydropower plant. The dam and spillway create a sharp
contrast between a technical object in a furthermore
pristine, diverse and large scale landscape. In this
landscape there are several places of interest for tourism
where a set of defined design potentials can strengthen
the atmosphere of the new hydropower landscape. It
concerns the strenghtening of the feeling of driving on
another planet, a sublime view on the Highlands, or
hiking to a last outpost.

•

The hydropower plant related infrastructure that
can be applied for tourism
The access road, dam, spillway and the construction
site itself proved to be the main infrastructural elements
that could be interesting for tourism. Whether by creating
an extra experience, like “engaging with water” (intake
weir, spillway), their use in guiding tourism flows (dam) or
providing a new scenic access road (construction road).
The construction site itself can be re-used to provide
the facilities needed to guide the expected number of
visitors. Safety measures are needed to guide the tourists
especially when experiencing the forces of water.
The main design challenges to accommodate
tourism
There are three distinct opportunities for tourism
development, each with its own tourist target group and
its own number of expected visitors. An opportunity to
develop the area around the dam site to a new scenic
tourist stop on the edge of the Highlands. An opportunity
to transform the improved access road to a new starting
point for highland jeep safaris. And an opportunity to
develop the location of the hydropower plant to a new
stepping stone for hikes towards the ‘‘Laugevur trail’’.
The main design opportunities connected to these
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•
•
•

Utilize glacial rivers as a new entry point
Mark the edges of the roads in open areas
Redirect the access road in a scenic way using
excess materials
Organize tourism as a procession
Provide well dimensioned parking & other tourist
facilities
Blend viewpoints and paths into the open Icelandic
landscape
Reconnect hike trails in a scenic way at the lake side
Create a fade out by dispersion and trail design
Provide a new basecamp for hikers

The defined design guidelines:
In this part of my thesis I will answer the final design
question.
What design guidelines for nature based tourism in
hydropower landscapes can be derived from a site
specific design in the Skaftártunga area, in South
Iceland?
Based on an evaluation of the conclusions of the
research chapters and the site design the following
design guidelines could be formulated:
•

Use of contrasts between technique/architecture
and nature to emphasize the pristineness

•

Infrastructure as a stage to experience the large
scale pristine surrounding landscapes

•

Improve the accessibility of the infrastructural
elements of a hydropower plant to enable the
engagement with the forces of water

•

Organize tourism with a logical routing ‘‘like a
procession’’

•

Use of a dam as node and connection with a fade
out in materialization

•

Re-use of construction sites and excess excavation
materials or local landscaping and tourism facilities

Use of contrasts between technique/architecture
and nature to emphasize the pristineness
The presence of well positioned technological or
architectural objects could by contrast strengthen the
experience of pristineness in the surrounding landscape.
For example the experience of the large scale open lava
fields by driving on the scenicly positioned access road
or using the position of a parking area as a viewpoint
on the wide open landscape. This contrast can also
be applied in the materialization of the road and in
the borders of the tourism guiding facilities (borders
of parking places, trails, viewpoints). At the one hand
these borders use local materials but on the other hand
they are characterized by a modern design and use of
sustainable materials fitting the rough character of the
landscape.

Infrastructure as a stage to experience the large
scale pristine surrounding landscapes
Infrastructural elements like an upgraded access
road, a dam or parking area can be used as a stage
to experience the landscape. They can be used as
an entrance, a node in larger trails or a viewpoint to
experience the large scale of the landscape or the
more direct forces of water. In the openness of the
Icelandic landscape viewpoints must be integrated in
the landscape to reduce their visibility from far, for which
combinations of parking and viewpoint are promising.
Due to the high sensitivity of Icelandic landscapes to
degradation, proper touristic infrastructure needs to be
in place and fit the expected number of visitors. Special
attention is needed for the parking areas. To prevent the
experience of a large semi paved area, the parking area
can be divided by greens into smaller units that by scale
must be in line with the landscape. The access road
provides the best experience when it is upgraded to a
scenic tourist road that is embedded in the landscape.

Improve the accessibility of the infrastructural
elements of a hydropower plant to enable the
engagement with the forces of water
The tourist flow is treated as a procession. The routes
are directed from the parking area, to the visitor center,
viewpoints and water features in such a way that they
cause a logical flow and create a coherent experience
according to the zoning principles. In this way facilitating
a maximal experience but preventing off road trail
trampling, erosion and site degradation.
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Organize tourism with a logical routing ‘‘like a
procession’’
The tourist flow is treated as a procession. The routes
are directed from the parking area, to the visitor center,
viewpoints and water features in such a way that they
cause a logical flow and create a coherent experience
according to the zoning principles. In this way preventing
off road trail trampling, erosion and site degradation.

Use of a dam as node and connection with a fade out
in materialization
Besides a point of interest, a dam also functions as a
connection, utilizing the dam as node in the system of
hiking trails. To emphasize the transition from a route
to a point of interest (dam and viewpoint) to a more
extensively used hiking trail, a fade out principle can be
applied. This can be marked by materialization, distance
and use of natural barriers. This fade out principle can
also be applied in the transition from the access road to
Highland roads.

Re-use of construction sites and excess excavation
materials or local landscaping and tourism facilities
The construction site can be positioned in such a way
that it can be re-used for tourism purposes. This requires
a landscaping plan in advance. But also afterwards the
construction site and excess materials can be used
for landscaping and the materialization of the guiding
tourism facilities.
Because the guidelines are based on one site design, it is
recommended to supplement and test them with further
research and design. More cases in other contexts
could be studies with a more exhaustive overview of
references.
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FURTHER REFLECTION & RECOMMENDATIONS
As these guidelines are based on the particular
situation of the development of a hydropower plant in
the Skaftártunga area, it is desirable that in a follow-up
research different places and contexts are studied to
test or add to the guidelines presented here. They may
provide additional new insights in and opportunities
for combined developments of hydropower plants and
tourism.
The thesis shows that the infrastructure needed
for hydropower plant development as well as the
infrastructure needed to guide increasing tourism, could
be combined in such a way that they could reinforce
each other. The detected opportunities to combine
tourism and hydropower development may especially
be of interest for the National Energy Company, the
Katla Geopark and the Skaftárhreppur region. Both
the Masterplan for Geothermal and Hydropower
Plant Development and the Regional Masterplan for
recreational zoning, asked for by the Skaftárhreppur
region, can profit from the formulated design guidelines
concerning future hydropower plant locations. These
guidelines may be applied to other proposed locations
for hydropower development in Iceland. The large
infrastructural development for hydropower generation
could be used to facilitate tourism and thus provide new
destinations for tourism on the edge of the Highlands,
especially on places not too far from the ring road.
A further elaboration of these opportunities by both
organizations could be promising. They could build on
the guidelines defined in this thesis.
In the further explorations it is recommended to gain
more knowledge on the different needs and preferences
of the various tourist target group within the broad
definition of nature based tourism. Additional research
with other types of tourist classifications could provide
such knowledge.
In the further elaborations of the opportunities to combine
tourism and hydropower generation on new proposed
sites for hydropower development, a landscape architect
could be involved to add new knowledge to the process.
On the one hand by further exploring the site specific
opportunities of two apparently opposed land-uses in
an integral way. And on the other hand by concretizing
the detected opportunities by means of site specific
design and visualizations. In this way literally providing
an interesting new point of view on tourism & hydropower
plant development in Iceland.

132

REFERENCE LIST
Arnalds, O. (2015). The Soils of Iceland. (E. Hartemink, Ed.),
World Soils Book Series. Dordrecht: Springer. https://doi.
org/10.1007/978-94-017-9621-7

Climate-Charts. (2010). Reykjavik, Iceland: Climate, Global
Warming, and Daylight Charts and Data. Retrieved from
https://www.climate-charts.com/Locations/i/IL04030.php

Arnalds, O., Aradóttir, A. L., & Thorsteinsson, I. (1987).
The Nature and Restoration of Denuded Areas in Iceland.
Arctic and Alpine Research, 19(4), 518–525. https://doi.
org/10.2307/1551419

Cole, D. N. (2004). Impacts of Hiking and Camping
on Soils and Vegetation: A Review. Environmental
Impacts of Ecotourism, 41–60. https://doi.org/10.1017/
CBO9781107415324.004

Baudoin, G. (2016). Interpreting site: studies in perception,
representation, and design. New York: Routledge, Taylor &
Francis Group.

Creswell, J. W. (2014). Research Design: Qualitative,
Quantitative, & Mixed Method Approaches (4th ed.).
London: Sage.

Blöndal, S. (1987). Afforestation and Reforestation in
Iceland. Arctic and Alpine Research, 19(4), 526–529.
https://doi.org/10.2307/1551420

Cságoly, Z., Sæþórsdóttir, A. D., & Ólafsdóttir, R. (2017).
Tourism changing the edge of the wild. Journal of Outdoor
Recreation and Tourism, 17, 1–8. https://doi.org/http://
dx.doi.org/10.1016/j.jort.2016.10.004

Borgmynd. (2013). Umhverfisáhrif Venga virkjunar
Hólmsár “‘Environmental imact visualisation Hólmsá
hydropowerplant.’” Retrieved from https://www.facebook.
com/eldvotn/photos/a.703778786313102.1073741825.232
370510120601/703778832979764/?type=3&theater
Boyd, S. W., & Hall, C. M. (2005). Nature-based tourism
in peripheral areas: development or disaster? Clevedon:
Channel View Publications.
Brink, A. van den, Bruns, D., Tobi, H., & Bell, S. (2017).
Research in landscape architecture : methods and
methodology TT -. Abingdon, Oxon ; Routledge, an imprint
of the Taylor & Francis Group,.
Brown, P., & Driver, B. (1978). “The opportunity spectrum
concept in outdoor recreation supply inventories:
Background and application.” . Proceedings of the
Integrated Renewable Resource Inventories Workshop.
USDA Forest Service .
Butler, R. W. (1980). The concept of a tourism area
cycle of evolution: Implications for management of
resources. Canadian Geographer, 24(1), 5–12. https://doi.
org/10.1111/j.1541-0064.1980.tb00970.x
Civileblog. (2015). Types of Dams. Retrieved from http://
www.civileblog.com/types-of-dams/
Civileblog. (2016). Types of Spilway. Retrieved from http://
www.civileblog.com/spillway/

133

Einarsson, E. & Gislason, E. (1998). Vegetation Map of
Iceland at Age of Settlement. Reykjavik (unpublished).
Einarsson, E. (2015). Flóra og gróður Íslands. In
ÍSLANDSATLAS (pp. 18–23). Reykjavík: Edda.
Elmarsdóttir, A., Ólafsson, E., Guðmundsson, G. A.,
Guðjónsson, G., Skarphéðinsson, K. H., Thoroddse, R., &
Auhage, S. N. V. (2012). Hólmsárvirkjun – Atleyjarlón: fuglar,
gróður og smádýr “‘Hólmsá hydropower plant – Atleyjarlón:
Birds, flora and fauna.’” The Icelandic Institute of Natural
History. https://doi.org/1670-0120
Eysteinsson, T. (2017). Forestry in a treeless land 2017 (Vol.
2017). Icelandic Forest Service. Retrieved from http://www.
skogur.is/english/forestry-in-a-treeless-land/
Fennell, D. A. (2014). Ecotourism. New York: Routledge.
FJALLABAK. (2017). THE MOST BEAUTIFUL TREKKING
IN ICELAND. Retrieved from https://www.fjallabak.is/
trekking/
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, 1039–1048. https://doi.org/10.1016/j.
foreco.2008.06.007
Fredman, P., & Tyrväinen, L. (2010). Frontiers in naturebased tourism. Scandinavian Journal of Hospitality and
Tourism, 10(3), 177–189.

Gísladóttir, G. (2006). The impact of tourist trampling on
Icelandic Andosols. Zeitschrift Für Geomorphologie, 143,
53–70.
Goodwin, H. (1996). In pursuit of ecotourism. Biodiversity
and Conservation, 5(3), 277–291.
Google-Maps. (2017). Vik, Iceland to Þjóðvegur, Iceland.
Retrieved from https://www.google.com/maps/dir/
Vik,+Iceland/63.5797199,-18.4513146/@63.5151227,19.005194,10z/data=!4m9!4m8!1m5!1m1!1s0x48d
74a424936b0d1:0xbe83531b006d778d!2m2!1d19.0060479!2d63.4186315!1m0!3e0
Guðjónsson, G., & Gíslason, E. (1998). Vegetation Map
of Iceland: General Overview (NI_G500v). Retrieved from
http://en.ni.is/outreach-and-publications/publications/map/
vegetation-maps/
Gudmundsdóttir, B. (2016). Non-structured interview with
project manager Landscaping & Planning at Landsvirkjun.
Contact: Bjork.Gudmundsdottir@landsvirkjun.is
Guðmundsson, R. (2016). Analysis of overseas tourist in
Vatnajökull National Park 2010-2015. MMV8. Novi Sad:
Icelandic Tourism Reaserch & Consultanting Ltd. (ITRC).
Guide-to-Iceland. (2016). How to Drive the Golden Circle.
Retrieved from https://guidetoiceland.is/you-guide/how-todrive-the-golden-circle

Hillestad, K. O. (1992). Landscape design in hydropower
planning.
Hydropower
development.
Trondheim:
Norwegian Institute of Technology, Department of Hydraulic
Engineering.
IRCA. (2017). The Road System 2017. Icelandic Road and
Coastal Administration. Retrieved from http://www.road.
is/vefur2.nsf/Files/RoadSystem2017/$file/vegakerfid2017enska.pdf
ITB. (2013). TOURISM IN ICELAND IN FIGURES. Icelandic
Tourist Board. Retrieved from http://www.ferdamalastofa.is/
en/recearch-and-statistics/tourism-in-iceland-in-figures
ITB. (2014). TOURISM IN ICELAND IN FIGURES. Icelandic
Tourist Board. Retrieved from http://www.ferdamalastofa.is/
en/recearch-and-statistics/tourism-in-iceland-in-figures
ITB. (2015). TOURISM IN ICELAND IN FIGURES. Icelandic
Tourist Board. Retrieved from http://www.ferdamalastofa.is/
en/ recearch-and-statistics/tourism-in-iceland-in-figures
ITB. (2016). TOURISM IN ICELAND IN FIGURES. Icelandic
Tourist Board. Retrieved from http://www.ferdamalastofa.is/
en/ recearch-and-statistics/tourism-in-iceland-in-figures
ITB. (2017a). INTERNATIONAL VISITORS TO ICELAND
2016. Retrieved from https://www.ferdamalastofa.is/en/
moya/news/international-visitors-to-iceland-2016

Guide-to-Iceland. (2017). When is the Best Time to Visit
Iceland? Retrieved from https://guidetoiceland.is/travelinfo/climate-weather-and-northern-lights-in-iceland

ITB. (2017b). NUMBER OF VISITORS SMASHES
ALL EARLIER RECORDS. Retrieved from http://www.
ferdamalastofa.is/en/moya /news/number- of-visitorssmashes-all-earlier-records

Haraldsson, H. Þ., Snorrason, S. P., Thoroddsen, Á., &
Verkís. (2014). Hólmsárvirkjun með miðlunarlóni við Atley
“‘Hólmsá hydropower plant with a reservoir at Atley.’”

ITB. (2017c). Tourism in Iceland in Figures. Retrieved from
https://rafhladan.is/bitstream/handle/10802/9964/toursim_
in_icland_infigf2014.pdf?sequence=6

Haukur, S. K., & Auhage, S. N. V. (2012). Helsingjar við
Hólmsá “‘Barnacle goose at Hólmsá.’” Icelandic institute of
natural historyLandsvirkjun Orkusalan.

ITB. (2018). 2,2 MILLION FOREIGN PASSENGERS
2017. Retrieved January 15, 2018, from https://www.
ferdamalastofa.is/en/moya /news/22-million-foreignpassengers-2017

Hendee Catton, W. R., Jr, Marlow, L. D., & Brockman, C. F.,
J. C. (1968). Wilderness users in the Pacific Northwest: Their
characteristics, values, and management preferences.
Portland: Pacific Northwest Forest and Range Experiment
Station.

Jensen, H. E., Harðardóttir, J., Þorláksdóttir, S. B., &
Zóphóníasson, S. (2014). Heildarframburður Hólmsár við
Framgil árin 2002–2009’’. OrkusalanLandsvirkjun. https://
doi.org/1670-8261

134

Johannesson, H. (2016). Non-structured interview with
project manager Hólmsárvirkjun hydropower plant
at Landsvirkjun. (A.C. Smits, Ed.). Contact: Helgi.
Johannesson@landsvirkjun.is
Jóhannesson, H. (2014). Geological Map of Iceland:
Bedrock
Geology
(NI_J600v_berg_2).
https://doi.
org/005FFDAD-69A1-4385-B16F-FD31B960FE33

Larsen, G. (2010). Katla: Tephrochronology and Eruption
History. DEVELOPMENTS IN QUATERNARY SCIENCES,
13.
Lenzholzer, S., Duchhart, I., & Koh, J. (2013). ‘Research
through designing’ in landscape architecture. Landscape
and Urban Planning, 113, 120–127. https://doi.org/http://
dx.doi.org/10.1016/ j.landurbplan.2013.02.003

Jóhannesson, H., & Atladóttir, S. H. (2015). Hólmsárvirkjun
með miðlunarlóni við Atley og Hólmsárvirkjun án miðlunar í
Hólmsárlóni “‘Hólmsá hydropower plant with a reservoir by
Atley and without a reservoir by Hólmsárlóni.’” (Landsvirkjun,
Ed.).
Jóhannesson, H., & Sæmundsson, K. (2009). Geological
Map of Iceland - Tectonics. Retrieved from http://en.ni.is/
geology/geological-maps/maps-geology-600000.html

Lesslie, R. G., & Taylor, S. G. (1985). The wilderness
continuum concept and its implications for Australian
wilderness preservation policy. Biological Conservation
- BIOL CONSERV (Vol. 32). https://doi.org/10.1016/00063207(85)90021-7

Jóhannesson, H., Sæmundsson, K., Snorrason, S. P., &
Vilmundardóttir, E. G. (2003). Virkjun Hólmsár og Skaftár
Jarðfræði Skaftártungu “‘Hólmsá Hydroperplant and
geology of Skaftártungu.’” Landsvirkjun Rafmagnsveitur
ríkisins. https://doi.org/9979-68-131-4

McCool Moisey, R. N, S. F. (2008). Tourism, recreation
and sustainability: linking culture and the environment. (S.
F. McCool Moisey, R. N, Ed.) (2nd ed.). Montana USA:
School of Forestry University of Montana. https://doi.
org/10.1079/9781845934705.0000

Jóhannesson, H., Steinunn, L. V., Atladóttir, H., &
Orkusölunni. (2013). Hólmsárvirkjun með miðlunarlóni við
Atley - Tilhögun og umhverfi “‘Hólmsá hydropower plant
with reservoir at Atley - Organisation and environment.’”
Orkusalan Landsvirkjun.

Melik, R., & Boisen, M. (2016). IJsland is Hot. Geografie, 8,
25–29.

Jørgensen,
Architecture
Akademisk.

K. (2010). Contemporary Landscape
in Norway (1st ed.). Oslo: Gyldendal

Katla Geopark. (2016a). About Katla. Retrieved from http://
www.katlageopark.com/about-katla/
Katla Geopark. (2016b). Hólmsárfoss. Retrieved from http://
www.katlageopark.com/geosites/holmsarfoss/
Kristinsson, H. (2010). A Guide to the flowering plants and
ferns of Iceland. Reykjavík: Mál og menning.
Landsvirkjun. (2016). Submarine Cable to Europe. Retrieved
from http://www.landsvirkjun.com/researchdevelopment/
research/submarinecabletoeurope
Larsen, G. (2000). Holocene eruptions within the Katla
volcanic system, south Iceland: Characteristics and
environmental impact. Jökull, 49, 1–28.

135

Lonely-Planet. (2015). Iceland. (C. Bain & A. Averbuck,
Eds.) (9th ed.).

NOHNIK. (2015). Bestemming IJsland: DUURZAME
RECREATIELANDSCHAPPEN IN IJSLAND. Projectvoorstel
Open Oproep Internationale Verkenningen - Stimulerings
fonds voor de Creatieve Industrie.
NOHNIK. (2016). MASTERPLAN SKAFTÁRHREPPUR.
Retrieved from https://issuu.com/nohnik/docs/nohnik_-_
destination_iceland_lq
OECD. (2014). Iceland must balance growth in power
and tourism industries with nature conservation. OECD.
Retrieved from http://www.oecd.org/iceland/iceland-mustbalance-growth-in-power-and-tourism-industries-withnature-conservation.htm
Ólafsdóttir, R., & Runnström, M. C. (2013). Assessing
hiking trails condition in two popular tourist destinations
in the Icelandic highlands. Journal of Outdoor Recreation
and Tourism, 3–4, 57–67. https://doi.org/http://dx.doi.
org/10.1016/j.jort.2013.09.004

virkjun er stað
sett í Skaft
ár
Orkusalan. (2016). Hólmsár
tungu í Skaftárhreppi. “‘Hólmsá hydropowerplant located in
Skaftártungu in the Skaftárhreppur district.’” Retrieved from
https://orkusalan.is/studid/holmsarvirkjun/

Sæþórsdóttir, A. D., & Ólafsson, R. (2012). Áhrif
Hólmsárvirkjunar á ferðamennsku og útivist “‘Impact of
Hólmsá hydropower plant on tourism and recreation’” .
Íslands HáskóliOrkusalanLandsvirkjun.

Orkustofnun. (2010). Master Plan for Hydro and Geothermal
Energy Resources in iceland. Retrieved from http://www.
nea.is/geothermal/master-plan/

Sæþórsdóttir, A. D., & Saarinen, J. (2016). Changing ideas
about natural resources: tourists’ perspectives on the
wilderness and power production in Iceland. Scandinavian
Journal of Hospitality and Tourism, 16(4), 404–421. https://
doi.org/10.1080/15022250.2015.1108866

Rammaáætlun. (2016). The Master Plan for Nature
Protection and Energy Utilization. Retrieved from http://
www.ramma.is/english
Rodriguez, J. F. (2012). Hydropower landscapes and
tourism development in the Pyrenees. Journal of Alpine
Research, 100(2). https://doi.org/10.4000/rga.1819
Sæmundsen, E. A. E. (2017). Þjóðgarðurinn á Þingvöllum.
Starfsskýrsla
2013-2016.
Retrieved
from
http://
w w w.thingvellir.is/media /33844/ Thingvellir_skyrsla _
mars_2017_72.pdf
Sæþórsdóttir, A. D. (2010a). Planning Nature Tourism in
Iceland based on Tourist Attitudes. Tourism Geographies,
12(1), 25–52. https://doi.org/10.1080/14616680903493639
Sæþórsdóttir, A. D. (2010b). Tourism Struggling as the
Icelandic Wilderness is Developed. Scandinavian Journal
of Hospitality and Tourism, 10(3), 334–357. https://doi.org/1
0.1080/15022250.2010.495485
Sæþórsdóttir, A. D. (2013). Managing popularity: Changes
in tourist attitudes in a wilderness destination. Tourism
Management Perspectives, 7, 47–58. https://doi.org/http://
dx.doi.org/10.1016/j.tmp.2013.04.005
Sæþórsdóttir, A. D. (2014). Preserving Wilderness at an
Emerging Tourist Destination. Journal of Management and
Sustainability, 4(3), 65–78.
Sæþórsdóttir, A. D., Hall, C. M., & Saarinen, J. (2011). Making
wilderness: tourism and the history of the wilderness idea in
Iceland. Polar Geography, 34(4), 249–273. https://doi.org/1
0.1080/1088937X.2011.643928
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. https://doi.org/10.1080/
1743873X.2010.517840

Spenceley, A., Kohl, J., McArthur, S., Myles, P., Notarianni, M.,
Paleczny, D., … Worboys, G. L. (2015). Visitor Management.
Protected Area Governance and Management, 715–750.
https://doi.org/10.1016/B978-0-7506-4783-0.50005-7
Stankey, G. . (1973). Visitor perception of wilderness
recreation carrying capacity. INT-142. Ogden, UT.
Stefánsson, Þ., Sæþórsdóttir, A. D., & Hall, C. M. (2017).
When tourists meet transmission lines: The effects of
electric transmission lines on tourism in Iceland. Energy
Research and Social Science, 34(June), 82–92. https://doi.
org/10.1016/j.erss.2017.06.032
Stefánsson, Þ., Sæþórsdóttir, A. D., & Hall, C. M. (2017).
When tourists meet transmission lines: The effects of electric
transmission lines on tourism in Iceland. Energy Research
& Social Science, 34, 82–92. https://doi.org/10.1016/j.
erss.2017.06.032
The Icelandic Institute of Natural History. (2010a). Vegetation
types: Major vegetation types in Iceland. Retrieved from
http://en.ni.is/botany/vegetation/vegetation-types/
The Icelandic Institute of Natural History. (2010b). Zoology.
Retrieved from http://en.ni.is/zoology/birds/
Thoroddsen, R., Guðjónsson, G., Magnússon, B., &
Magnússon, S. (2011). Vegetation Map Skaftártunga area
(NÍ-11005).
Thoroddsen, R., Guðjónsson, G., Magnússon, B., &
Magnússon, S. H. (2011). Hólmsárvirkjun – Atleyjarlón
Náttúrufarsyfirlit um gróður og vistgerðir “‘Hólmsá
hydropower plant – Overview of vegetation and natural
habitats in Atleyjarlón.’” Reykjavík: Náttúrufræðistofnun
Íslands.
Retrieved
from
https://orkusalan.is/assets/
uploads/2 016/0 6/ Nat turufarsy firlit _um _ grodur_og _
vistgerdir_2011.pdf

136

Valdimarsson, O. (2015). Iceland Is Banking on Drawing 3
Million Tourists a Year by 2020. Retrieved from https://skift.
com/2015/08/26/iceland-is-banking-on-drawing-3-milliontourists-a-year-by-2020/
van Schaick, J., & Klaasen, I. (2011). The dutch layers
approach to spatial planning and design: A fruitful planning
tool or a temporary phenomenon? European Planning
Studies, 19(10), 1775–1796. https://doi.org/10.1080/09654
313.2011.614387
Vistad, O. I., & Vorkinn, M. (2012). The Wilderness Purism
Construct — Experiences from Norway with a simplified
version of the purism scale. Forest Policy and Economics,
19,
39–47.
https://doi.org/http://dx.doi.org/10.1016/j.
forpol.2011.12.009
Weaver, D. (2001). Ecotourism. Milton: John Wiley & Sons.

137

LIST OF FIGURES
Fig 1 Foreign tourists visiting Iceland in 2001 -2017 +
growth rate in percentages. Adapted from sources: ITB,
2018, Statistics Iceland 2017, UWNTO, 2016.

Fig 14 Impressions of the Hólmsárvirkjun hydropower plant
in the Skaftártunga area, as proposed by the National
Energy Company. Source Orkusalan, 2016.

Fig 2 ITB (2017) Tourist survey results of reasons to visit
Iceland. Source: ITB, 2017

Fig 15 Impressions the Hólmsárvirkjun hydropower plant in
the Skaftártunga area, as proposed by the National Energy
Company. Source Orkusalan, 2016.

Fig 3 The specific things that attracted visitors who called
the Icelandic nature as an influencing factor. Source: ITB
2015.
Fig 4 Scene of Starwars ‘Rouge One’ shot in Reynisfjara,
South
Iceland.
Source:
http://blog.moviemaps.org/
post/160092100387/rogue-one
Fig 5 One of the promoted tourist sites, the Gullfoss waterfall.
Source: https://www.extremeiceland.is/en/destinations/thegolden-circle/whale-watching-golden-circle
Fig 6 Crowding at a parking area near the Gullfoss waterfall.
Source: https://www.mnn.com/lifestyle/eco-tourism/blogs/
icelandic-tourism-trough-roof-and-s-not-necessarily-goodthing
Fig 7 Ad-hoc placed tourist facilities at Reykjadalur hot
springs. Source: Original picture.
Fig 8 Proposed location of the Hólmsárvirkjun hydropower
plant in the Skaftártunga area. Adapted from source:
Haraldsson et al. 2014.
Fig 9 Proposed locations for power plants in the Masterplan
for geothermal and hydropower development. Source:
Sæþórsdóttir & Saarinen, 2015
Fig 10 Protest against the Kárahnjúkar hydropower plant.
Source:
http://www.savingiceland.org/2011/12/time-hastold-the-karahnjukar-dams-disastrous-economical-andenvironmental-impacts/
Fig 11 Construction process of the Kárahnjúkar hydropower
plant.
Source:
http://www.peturthomsen.is/importedlandscape/
Fig 12 Finished dam structure of the Kárahnjúkar
hydropower plant. Source: https://www.reddit.com/r/
InfrastructurePorn/comments/1pr510/power_house_of_
the_690_mw_kárahnjúkar/
Fig 13 Location of Skaftártunga area in the Skaftárhreppur
region in South Iceland and Katla Geopark. Source: Original
image.

Fig 16 Relationship between two apparent conflicting
land-uses that use the Icelandic landscape as a natural
resource. Source: Original image.
Fig 17 The changing perspectives on the image of nature
and wilderness in Iceland and the role of technology/
infrastructure. Source: Sæþórsdóttir, Hall, & Saarinen 2011
& source images:
https://storiesoficeland.com/smoke-by-the-water-storiesof-iceland-episode-2/
https://nekonekomovielitterbox.wordpress.com/2011/08/31/
troll-hunter-aka-trolljegeren-2010-norwegian-fantasy/
http://www.northernlite.ca/19thcenturyiceland/travellers/
howell.htm
ht tp://militar y vehiclephotos.blogspot.com/2018/0 3/
american-soldiers-with-ford-gp.html,
https://guidetoiceland.is/book-holiday-trips/thorsmoerkhike
https://www.flickr.com/photos/jonagust/3007768837
https://celebrationscakedecorating.com/galleries/tidalwave-millers-planet-interstellar.html
https://panethos.wordpress.com/2018/01/11/favoritedystopian-literature-and-films/
https://www.youtube.com/watch?v=OtY0rEweKaY
Fig 18 Exploring relationships between both land-uses and
the Icelandic landscape. Source: Originial image
Fig 19 Research questions & design question, related to
relationships between hydropower development, tourism
and the Icelandic landscape as a natural resource. Source:
Original image
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Fig 20 Overview of research questions & design question,
applied methods and data to be used. Source: Original
image

Fig 32 Hypothetical vegetation map of Iceland at the time of
settlement 870-930 AD. Source: Einarsson, E. & Gislason,
1998.

Fig 21 Drone picture of planned location of the reservoir
lake in the Hólmsa river stream valley. Source: Original
picture

Fig 33 Simplified map of present vegatation cover in
Iceland. Adapted from source: Guðjónsson & Gíslason,
1998.

Fig 22 Simplified tectonic map of Iceland. Adapted from
source: Jóhannesson & Sæmundsson, 2009.

Fig 34 Simplified vegetation map of the Skaftártunga
area. Adapted from source: Thoroddsen, Guðjónsson,
Magnússon, & Magnússon, 2011.

Fig 23 Geological map. Adapted from source: Jóhannesson,
2014.
Fig 24 Example of a glacier outburst (Jökulhlaup) & the
Katla volcano under the Myrdalsjökull glaciers icesheet.
Image sources:
http://scienceblogs.com/eruptions/2010/04/17/
eyjafjallajokull-eruption-upda/
https://icelandmonitor.mbl.is/news/news/2017/01/27/
increased_odds_of_an_eruption_in_iceland_s_katla_vo/
Fig 25 Eldgjá fissure (left) and Laki fissure (right). Image
sources:
http://www.klaustur.is/Ferdathjonusta/English/Interesting_
places/Eldgja
https://www.flickr.com/photos/ystenes/4843603310
Fig 26 Geological map South Iceland. Adapted from
source: Jóhannesson, 2014.
Fig 27 Scale comparison of proposed hydropower plants &
reservoir lake with city maps of Reykjavík & Utrecht. Source:
Original picture
Fig 28 Simplified geological map of the Skaftártunga area.
Adapted from source: Jóhannesson et al., 2003.
Fig 29 Drone image of northen part the Skaftártunga area.
Source: Orkusalan, 2016
Fig 30 Drone image of location of proposed hydropower
plant in the Skaftártunga area. Source: Orkusalan, 2016
Fig 31 Simplified elevation map of Icelandic central
Highlands. Source: Sæþórsdóttir, Hall, & Saarinen 2011.
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Fig 35 Examples of images of flora & fauna types in the
Skaftártunga area. Source images:
https://www.flitto.com/content/3351
https://www.flickr.com/photos/laugasig/
sets/72157630520558538
https://fuglavernd.is/english__trashed/floi_bird_reserve/
https://www.easyvoyage.com/islande/la-fauneterrestre-1791
https://en.wikipedia.org/wiki/Barnacle_goose
Fig 36 Scale comparison of proposed hydropowerplants &
reservoir lake with city maps of Reykjavík & Utrecht. Source:
Original picture
Fig 37 Simplified map of the proposed location of
the Hólmsávrikjun hydropower power plant and main
infrastructural elements + affected parts of the water
system. Adapted from source: Jóhannesson, Steinunn,
Atladóttir, & Orkusölunni, 2013.
Fig 38 Expected fluctuation of the controlled waterlevel of
the reservoir lake & related flowrate of the spillway channel.
Adapted from source: Haraldsson et al., 2014.
Fig 39 Simplified map & diagram illustrating the surface
area of lost vegatation and flooded hike trails and highland
road due to the reservoir lake. Adapted from source:
Thoroddsen, Guðjónsson, Magnússon, & Magnússon,
2011.
Fig 40 Drone image based impression of the reservoir lake
at the Hólmsarfoss waterfall. Source: Orkusalan, 2016.

Fig 41 Drone image based impression of the reservoir lake
at the hydropowerplant. Source: Orkusalan, 2016.

Fig 57 Lavender fields in French Provence. Source: https://
wiki24.net/post/8st2cg/

Fig 42 Impressions of the Hólmsa river stream valley before
and after the flooding. Seen from the Ately mountain ridge.
Source: Borgamynd, 2013.

Fig 58 Dam location in Hólmsa river gorge. Source: https://
www.flickr.com/photos/sthrains/sets/72157630627262324

Fig 43 Impressions of the ‘‘Villagskogár’’ birch scrub
woodlands before and after the flooding. Source:
Borgamynd, 2013.
Fig 44 Map of Identified main landscape entities of the new
hydropower landscape in the Skaftártunga area. Source:
Original image.
Fig 45 Jökulsárlón Glacier Lagoon & Vatnajökull glacier.
Source: Original picture.
Fig 46 Hólmsa stream valley near Atley mountain. Source:
Original picture.
Fig 47 Impression of reservoir lake. Source: Orkusalan,
2016.
Fig 48 Birch Scrub woodlands at Hólmsa river. Source: https://
www.flickr.com/photos/laugasig/sets/72157630520558538
Fig 49 Lupine fields. Source: https://www.flickr.com/photos/
laugasig/sets/72157630520558538
Fig 50 Moss covered lavafields. Source: Original picture.
Fig 51 Moss covered Atley mountain ridge. Source: Original
picture
Fig 52 Wetlands at Flaga. Source: Thoroddsen et all. 2011
Fig 53 Drone image of Hólmsa river gorge, Lupine fields
with marked places of interest. Source: Original picture.
Fig 54 Eldgjá lava fields & Leira glacial river. Source:
Original picture.
Fig 55 Scene of Prometheus (2012), landing on a other
planet Source:
http://www.artofvfx.com/prometheuscharley-henley-superviseur-vfx-mpc/
Fig 56 The lupine fields near hydropower plant. Source:
https://www.flickr.com/photos/sthrains/
sets/72157630627262324

Fig 59 Dam as a technological sublime landmark. Hoover
Dam, USA. Source: http://www.craigcarey.net/fall2012/
technological-sublime/
Fig 60 Drone image with impression of the reservoir lake
and Atley mountain ridge. Source: Orkusalan, 2016.
Fig 61 Impression of view on reservoir lake from Altey
Mountain. Source: Borgamynd, 2013.
Fig 62 ‘‘Wanderer above the sea of fog’’. Painting by the
Romantic artist Caspar David Friedrich (1818). Illustrating
the experience of a sublime view, on top of a mountain.
Source: https://www.kls.uni-kiel.de/de/aktuelle-forschung/
selbst-oder-nicht-selbst
Fig 63 Impression of the reservoir lake seen from
Villagaskogár birch scrub woodlands near the dam. Source:
Borgamynd, 2013.
Fig 64 View on the reservoir lake from Villagaskogár birch
scrub woodland. Adapted from source: https://www.flickr.
com/photos/sthrains/sets/72157630627262324
Fig 65 Example of cabins emerging into the woods. Røldal
Cabins, design by Reiulf Ramstad Architects. Source:
http://www.reiulframstadarchitects.com/roldal-cabin/
Fig 66 Drone image with impression of the reservoir lake
at the Hólmsarfoss waterfall & trekking cabin. Source:
Orkusalan, 2016.
Fig 67 View on Hólmsarfoss waterfall. Source: Original
picture.
Fig 68 Hiking group near Hólmsarfoss waterfall.
Source:
https://www.flickr.com/photos/sthrains/
sets/72157630627262324
Fig 69 Icelandic trekking cabin competition 3rd prize
winner. Design by Trias Exterior. Source: https://
www.archdaily.com/794738/iceland-trekking-cabinscompetition-winners-announced/57ce2edfe58ece5
7d9000189-iceland-trekking-cabins-competition-winnersannounced-image
140

Fig 70 Spatial overview of the main landscape entities
and identified potential places of interest for nature based
tourism in the new hydropower landscape of Skaftartunga.
Source: Original Image.
Fig 71 Roadmap of potential design ideas. Source: Original
image.
Fig 72 Impression of the Hólmsárvirkjun hydropower plant.
Source: Orkusalan, 2016.
Fig 73 Main technical characteristics of the Hólmsávrikjun
hydropower power plant. Source: Haraldsson et al., 2014.
Fig 74 Map of the Hólmsárvirkjun hydropower plants related
new infrastructure in the Skaftártunga area. Map based on
Source: Haraldsson et al., 2014.
Fig 75 Example of construction site in Iceland at Kárahnjúkar
dam.
Source:
http://www.framtidarlandid.is/is/frettir/
sjodfelagar-andvigir-adkomu-lifeyrissjoda-ad-fjarmognunvirkjanaframkvaemda-vegna-storidju
Fig 76 Example of work camp & groundwork at Kvilstein
dam in Norway. Source: http://asphaltcoredams.com/
projects/article57275.ece
Fig 77 Current situation F232 Higland road in the project
area. Source: Original Picture.
Fig 78 Example of an access road construction in
Iceland. Source: https://www.marti-norge.no/en/Pages/
News/160503_Burfell_Beginn-Aushubarbeiten.aspx
Fig 79 Infrastructural components Hólmsárvirkjun
hydropower plant. Source: Orkusalan, 2016

Fig 84 Example of a design for transmission lines, ‘‘Land of
gaints’’. Design by Choi + Shine Architects. Source: http://
choishine.com/Giants.html
Fig 85 Detailed map of the infrastructural components of a
hydropower plant in the Lowlands at the Flaga area. Map
based on source: Jóhannesson & Atladóttir, 2015.
Fig 86 Quarry for extraction of rock and gravel is purposely
positioned at and under the edge of the future reservoir
lake, to minimize the visual impact. Source: Hillestad, 1992.
Fig 87 It was decided to construct a new road along
contours of the quarry. The excess blasting stone materials
were re-used in the road construction. Situation 21 years
later Source: Hillestad, 1992.
Fig 88 Workcamp & construction/excavation sites during
construction of the Sysendammen in 1980, Norway. Source:
Hillestad, 1992.
Fig 89 Completed dam at Sysendammen. Adapted from
source: Hillestad, 1992.
Fig 90 Scenic postitioned road in Hardangervidda
landscape part the Norwegian ‘‘National Tourist Route’’.
Source: http://www.wnfc.no/eidfjord/roadlocations/
Fig 91 Scenic positioned tourist road at Death Valley,
USA. Source: http://www.modafinilsale.com/death-valleywallpaper.html
Fig 92 Site specific impressions of an upgraded
construction road following the rhythm of the landscape.
Source: Original image.

Fig 80 Impression of the planned underground discharge
tunnel. Source: Orkusalan, 2016.

Fig 93 Example of gravel roads in the Icelandic Highlands.
Source: https://www.bicycling.com/news/a20008153/
featured-rides-4/

Fig 81 Detailed map of the dams proposed location and
related infrastructure. Map based on source: Jóhannesson
& Atladóttir, 2015.

Fig 94 Adventurous driving with superjeeps in Þórsmörk,
Iceland. Source: https://guidetoiceland.is/book-holidaytrips/eyjafjallajokull-trip

Fig 82 Impression of the infrastructural components of
the hydropower plant at the Flaga area in the Lowlands.
Source: Orkusalan, 2016.

Fig 95 Specialized tundra busses in Iceland. Source:
https://mountaineers.is/meet-our-fleet/

Fig 83 Planned type of transmission lines. Source: Original
picture.
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Fig 96 Site specific impression of a downscaled construction
road materialized with excess excavation materials. Source:
Original image.

Fig 98 Kvilestein dam in Norway Source: Jørgensen, 2010.

Fig 111 The Ovre Forsland power station in Norway, by
Stein Hamre Arkitektkontor. Source: https://www.archdaily.
com/228668/power-stations-bjornstokk-and-ovre-forslandstein-hamre-arkitektkontor-as

Fig 99 Site specific impression of a dam as node for hiking
routes with a wide view over the lake. Source: Original
image.

Fig 112 Site specific impression of a spillway with an
integrated building as connecting element. Source: Original
image.

Fig 100 Integrated spillway at Vatnsfell dam. Source:
https://arsskyrsla2013.landsvirkjun.is/Media/Orkuvinnsla_
og_vidskiptataekifaeri.pdf

Fig 113 View on exit point of the spillway at the Kárahnjúkar
dam, Iceland. Source: https://www.invest.is/why-iceland/
educated-labor-force

Fig 101 ‘‘Hydropower Hotel + Bath’’ design by Christopher
Ball. Source: http://www.christopher-ball.com/HydropowerHotel-Baths

Fig 114 Pathway near discharge channel at the Saylorville
lake, USA. Source: https://youtu.be/GmBCn_RrtXk

Fig 97 Pathway at the Sysendammen in Norway. Source:
https://www.flickr.com/photos/budgieb/

Fig 102 Site specific impression of a dam as architectural
landmark, with integrated spillway. Source: Original image.
Fig 103 Chute spillway at the Llyn Brianne dam in Wales,
UK. Source: http://wp.lancs.ac.uk/basin-network/homepage/map/smart-sensors-llyn-brianne/
Fig 104 Cascading spillway at Seamans reservoir
Colorado, USA. Source: http://thefamilytrailhead.blogspot.
com/2012/05/
Fig 105 Chute spillway with a drop at the Kárahnjúkar
dam, Iceland. Source: http://www.visitegilsstadir.is/is/umfljotsdalsherad/myndir/vatnajokulsthjodgardur-vatnajokullnational-park/ci2f3046
Fig 106 Example of illegally kayaking at the spillway of the
Llyn Brianne dam in Wales, UK. He survived. Source: https://
www.walesonline.co.uk /news/wales-news/kamikazekayakers-hit-45mph-reservoir-2140476
Fig 107 Example of path at the intake weir of the Kárahnjúkar
dam, Iceland. Source: https://askjaenergy.com/2012/08/27/
icelands-hydropower-source/
Fig 108 Example of viewpoint at an intake weir in Rayong,
Thailand. Source: https://rebrn.com/re/a-dam-in-rayongthailand-548574/
Fig 109 Site specific impression of view on water forces at
intake weir. Source: Original image.
Fig 110 Høse bru bridge by Rintala Eggertsson Architects,
Norway. Source: https://www.ri-eg.com/norway-sand-bruover-hse-2013

Fig 115 Site specific impression engaging with the water
forces at the discharge channel of the spillway. Source:
Original Image.
Fig 116 The opportunities for tourism and practicality.
Source: Original Image.
Fig 117 Roadmap of potential design ideas. Source:
Original image.
Fig 118 Parking area near the Skógafoss waterfall in South
Iceland. Source: Original picture.
Fig 119 Total number of visitors entering the country by
entry point. Map based on source: ITB, 2017a.
Fig 120 Number of tourist by season (thousands). Adapted
from source: ISB, 2016.
Fig 121 The Northen lights (Sept-April) & midnight sun
(June-July) at the famous Kirkjufell ‘‘church mountain’’ in
Snæfellsnes national park, West-Iceland. Image sources:
https://www.are.na/micaela-brookman/light-1520270854/
followers
https://guidetoiceland.is/travel-iceland/drive/kirkjufell
Fig 122 Hours of daylight in Iceland. Apapted from source:
Climate-Charts, 2010.
Fig 123 Simplified map of the Icelandic road system.
Adapted from source: IRCA, 2017.
Fig 124 Simplified map of sceduled bus system in Iceland.
Adapted from source: NAT, 2011.
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Fig 125 Main ringroad, secondary and Highland roads with
a Highland bus. Source: Original pictures.

Fig 134 Skógafoss waterfall, Öldufell mountain, Vík,
Holaskjól highland. Image sources: Original picture

Fig 126 Mode of transport by summer visitors in iceland
1996 - 2015. Adapted from source: Guðmundsson, 2016.

http://www.minnak.net/2016/09/27/maelifellssandur/

Fig 127 Visited region’s by tourist during summer and
Winter period in 2016, mentioned in ITB survey. Adapted
from source: ITB, 2017c.
Fig 128 Golden Circle trip & Highland trip to Landmanalaugar
+ Þórsmörk. Source: Original image.
Fig 129 Popular tourist destinations in Iceland accessible
by the main ringroad & Highland roads. Adapted from
source: NOHNIK, 2016.
Fig 130 Popular tourist destinations in South Iceland:
Þingvellir national park, Geysir, Gullfoss, Kerið, Þórsmörk,
Landmanalaugar, Skaftafell national park, Jökulsárlón
glacier lagune. Image sources: Original pictures
https://www.outdoorproject.com/adventures/specialdestinations/geysir-and-strokkur
ht t ps: // t h eba re nt s o bs e r ve r.c o m /e n / indu st r y - a nd energy/2016/11/high-peak-low-season-icelands-masstourism-boiling-over
https://livelifewithaview.com/hiking-iceland-plan-tripthorsmork/
https://www.gtice.is/trips/activity-tours/landmannalaugarhiking-tour/
h t t p s : //g u i d e t o i c e l a n d . i s / b e s t - o f - i c e l a n d / t o p - 5 destinations-in-iceland
Fig 131 Approximate number of tourist at popular tourist
destinations during the summer period*, based on
calculations in fig x,x. Map based on source: Google maps
2017, ITB, 2017, Sæþórsdóttir & Ólafsson 2012.

http://fagrabrekka.is/neighbourhood/
http://www.eldgja.is/en/photos/holaskjol-og-nagreni./
holaskjol-i-morgunsol
Fig 135 Average number of cars per day on Highland roads
during traffic count in summer 2011. Map based on source:
Google maps 2017, Sæþórsdóttir & Ólafsson 2012.
Fig 136 Hiking trails & trekking cabins in the Highlands.
Map based on source: FJALLABAK, 2017, Google maps
2017, Sæþórsdóttir & Ólafsson 2012.
Fig 137 Overview of the expected number of visitors in the
Skaftártungua area, based on personal rough estimations.
Source: Original image
Fig 138 A conceptual model presenting the relationship
between purism groups, accesibility and naturalness.
Adapted from source: Ólafsdottír et al 2016; Lesslie and
Taylor 1985; Stankey, 1973.
Fig 139 Zoning guidelines based on the Recreation
Opportunity Spectrum. Adapted from source: Stankey,
1973 & Sæþórsdóttir 2010.
Fig 140 The hydropowerplant can become a new scenic
tourist spot on the edge of the highlands. Source: Original
image.
Fig 141 The improved access road can become a new
starting point for Highland jeep safaries Source: Original
image.
Fig 142 Combined tourist target groups specific
opportunities for tourism development in the Skaftártunga
area. Source: Original image.

Fig 132 Approximate number of tourists at popular tourist
sites in South Iceland during winter and summer period in
2016. Source: ITB, 2017c

Fig 143 The location of the hydropower plant, can become
a new stepping stone for hikes towards ‘‘Laugevur trail’’.
Source: Original image.

Fig 133 Approximate number of visitors at tourist
destinations in the Highlands. Source: Sæþórsdóttir, 2014

Fig 144 Overview of identified design challenges related
to degradation at tourist sites in Iceland. Image sources:
Original pictures https://katongkidsinc.com/2016/12/26/
lost-in-iceland-travelogue-part-3-svartifoss-skogafossand-seljalandsfoss-waterfalls/
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Fig 145 Overview of identified potential design solutions
to prevent site degradation, related to tourist & parking
facilites. Image sources:
https://www.visitnorway.nl/plan-je-reis-in-noorwegen/
reistips/norwegian-scenic-routes/
https://www.hjeltnes.as/vargbakkane-viewpoint
https://www.visitnorway.com/media/news-from-norway/
see-the-breathtaking-new-addition-to-norways-nationaltourist-routes/
https://oregonstateparks.org/index.cfm?do=parkPage.
dsp_parkPubs&parkId=108
Fig 146 verview of identified potential design solutions for
preventing site degradation, related to tourist & parking
facilities. Image sources: Original pictures
http://www.reiulframstadarchitects.com/trollstigen-visitorcentre/ http://www.glamakim.is/2015/01/08/hakid2001/

Fig 150 Overview of identified potential design challegens
& solutions to prevent degradation related to Highland
roads Image sources: Original pictures
http://icelandreview.com/news/2018/02/06/five-peoplerescued-roof-sinking-car
https://artsmobiles.org/best-day-hikes-in-iceland/
Hillestad, 1992
https://guidetoiceland.is/ko/history-culture/7-reasonsicelanders-hate-tourism-in-iceland
https://qbic66.wordpress.com/2014/08/
Fig 151 Overview of identified potential design challenges
& solutions to prevent degradation related to hiking. Image
sources:
h t t p s: // w w w.f l i c k r.c o m / p h o t o s / s t h r a i n s /
sets/72157630627262324
https://www.batlounis.com/trips/south-east-iceland

Fig 147 Overview of identified potential design challenges
& solutions to prevent site degradation related to routing &
viewpoints. Image sources: Original pictures

http://hikerfunk.com/tag/markarfljotsgljufur/

https://qbic66.wordpress.com/tag/thingvellir/

http://www.utopia.se/en/projects/skyli

http://www.ark.is/verk/fjardrargljufur-viewing-platform/

Fig 152 The hydropowerplant can become a new scenic
tourist stop on the edge of the highlands. Source: Original
image.

h t t p s : / / w w w. n a s j o n a l e t u r i s t v e g e r. n o / n o / p r e s s e /
nyheter/2016-et-godt-år-for-nasjonale-turistveger-i-media
Fig 148 Scale analysis of earlier mentioned reference tourist
sites. Adapted from sources: Sæmundsen, 2017
https://www.hjeltnes.as/vargbakkane-viewpoint
http://www.reiulframstadarchitects.com/trollstigen-visitorcentre/
https://www.archdaily.com/372955/eggum-tourist-route-sn
ohetta/5193a141b3fc4bc96a00007d-eggum-tourist-routesnohetta-site-plan
Fig 149 Scale study of parking & tourist facilities at
proposed location of the Hólmsárvirkjun hydropower plant.
Source: Original image.

Borgamynd, 2013.

Fig 153 The improved accesroad can become a new
starting point for highland jeep safaris. Source: Original
image.
Fig 154 The location of the hydropower plant, can become
a new stepping stone for hikes towards the ‘Laugevur trail’’.
Source: Original image.
Fig 155 Overview of potential design solutions to prevent
degradation at tourist sites. Images sources: see Fig 144149.
Fig 156 Overview of potential design solutions to prevent
degradation at Highland roads. Images sources: see Fig
150.
Fig 157 Overview of potential design solutions to prevent
degradation at hike trails. . Images sources: see Fig 151.
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Fig 158 Roadmap of potential design ideas. Source:
Original image.
Fig 159 Combined tourist target groups specific
opportunities for tourism development in the Skaftártunga
area. Source: Original image.
Fig 160 Selection of tourist target groups specific potentials
for design. Source: Original image.
Fig 161 A new program to guide naturebased tourism in
the future hypropower landscape of Skaftártunga. Source:
Original image.
Fig 162 Principle for upgrading the construction road into a
scenic access road. Source: Original Image.
Fig 163 Scale model study showing three options to
position tourist & parking facilites at the spillway. Source:
Original Image.
Fig 164 Scale model of the new tourist stop on the edge of
the Highlands (showing option II). Source: Original Image.
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