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‘What do you see in the landscape?’: visibility analysis in the island landscape of Sifnos, Greece
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ABSTRACT: This paper attempts to quantify the visual impact that certain infrastructures and
buildings have on Sifnos island, a small island located in the southwestern Cyclades. Quantification of
the visual effects is based on the viewshed analysis through GIS. The main element of the visibility
computation method, as adopted here, is the identification of those infrastructures and buildings that
are considered actors with a ‘negative’ impact on the landscape. The analysis demonstrates that zones
with varying impact on landscape can be identified. Investments with ‘negative’ impact on the
landscape should be directed towards areas of restricted visibility, thus minimising landscape degradation.
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1. Introduction

In this paper, we attempt to shed light on some aspects of the complex relationships between tourism and
landscape management and planning on islands with the use of visibility analysis techniques.

Islands are commonly seen as complex and fragile socio-spatial systems with important
potential, and are the focus of numerous innovative studies (Baldacchino, 2004, 2006). Although
islands are described by their heterogeneity of certain parameters—such as population, proximity,
location, dominant economic activities, cultural differences, and the exploitation of local resources
(Karampela et al., 2014) —they also share certain notable features that allow their identity to be
considered as a whole. Insularity creates delicate but unique ecosystems, and vulnerable
economies, generally with a significant dependence on tourism (Tsartas, 2013; Karampela et al.,
2014; Spilanis et al., 2012, 2008). They are also seen as territories with potential for economic
growth, in activities such as energy conversions and underwater resources, and particularly as
attractive places for tourist activities. This wide range of activities from which islands can benefit
can almost certainly create land use conflicts and put significant pressure on natural and cultural
heritage, and landscape qualities (CEMAT, 2000).

Within this context, this paper aims to shed light on specific landscape issues emerging at a
local scale. Sifnos, a small island located in the southwestern Cyclades, was chosen as a case study.
The main question in the paper involves how to quantify the visual impact of Sifnos island, which
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is mostly the result of unplanned and very often unregulated, building and infrastructure
construction in exurban insular areas, and is based on visibility computation. In other words, we
use a quantitative method to assess visibility in a tourism landscape.

2. Landscape studies

We will first briefly present the background of landscape studies exploring tourism and landscape,
with a focus on islands. Landscape studies are trans-disciplinary and multi-sectoral approaches
(Tress et al., 2003), including disciplines as diverse as landscape ecology, geomorphology, human
geography, cultural geography (Antrop, 2006). This is considered a requirement due to landscape’s
complexity and its dynamic character, which consists of a constant interaction between its material
and immaterial nature (Detsis et al., 2010; Birgi et. al., 2005). The material nature of the landscape
is a result of the osmosis of the physico-geographical characteristics of an area, and human-made
structures (Howard, 2011). The immaterial nature of the landscape involves the relationship that
people develop with the area they live in, at both an individual and collective level (Jakob, 2008).

Within this framework, the European Landscape Convention (ELC), reflecting the priorities
of the Council of Europe, has acknowledged that landscape is “an important part of the quality of
life for people everywhere: in urban areas and in the countryside, in degraded areas as well as in
areas of high quality, in areas recognised as being of outstanding beauty as well as everyday areas”.
It is also reported that landscape values have an “important public interest role in the cultural,
ecological, environmental and social fields” and encourages the incorporation of landscape
parameters into spatial planning procedures in order to “promote the protection, management and
planning of European landscapes and organize European co-operation on landscape issues” (Council
of Europe, 2000). The ELC was adopted by nineteen countries, including Greece, in Florence on
20 October 2000. It took the Greek government ten years from the adoption date to ratify the ELC
in the national legislative system, given, on the one hand, the non-binding nature of the convention
and, on the other hand, ative rigidities, bureaucracy, and different political priorities (Vlantou,
2010, 2012). Despite the significant time lag, Law 3827/2010 “on the ratification of the ELC”
(GOG, 2010) is indisputably a positive step towards sustainable development and landscape
management, upon which considerable pressure has been put (Tsilimigkas et al., 2015).

Tourism as an economic and social practice is related to landscapes and their appreciation in
many ways. Tourists seek ‘iconic’, ‘popular’, ‘relaxing’ landscapes, for example, and plan trips
and vacations according to real or imaginary landscapes, mostly in its alternative forms. The so-
called ‘tourist gaze’ has therefore shaped many landscapes and is considered very important in
tourist destinations (Urry, 1996 ; Urry & Larrsen, 2011). What tourists ‘see’ in a destination and
how this relates to their expectations (real or imaginary), and what they consider ‘beautiful’ or
‘tolerable’, is a critical parameter. In this sense, what is visible in a tourist destination may be very
important for the tourism industry, and may shape the economic fortune of the destination.

Although we may be very specific about what we like and what we do not, what we want to
see and what we do not, few people base all their decisions and their behaviours exclusively on
this. In fact, most people tend to ignore sights and issues that may bother or disturb them. This is
certainly true for tourists. Although many tourists clearly see landscapes, sights, and buildings that
they do not like, these may be overshadowed by other aspects of the appearance of a destination.
This, of course, does not mean that they are willing to forgive everything, especially now that the
power of images, views, and landscapes is growing due to the rising importance of social media
and the ability of tourists to depict what they do/don't like and share it with the rest of the world.
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This increases the importance of what is visible and the need to carefully plan for land uses that
are unpopular, ‘ugly’, or simply do not conform to what tourists expect to see and experience.

An important area in the interface between islands and landscapes is tourism. Tourism is
very important for islands economically, socially, and symbolically, and it also has an important
impact on development issues (Spilanis et al., 2008). Tourism is one of the most important
activities for the economy of islands, in terms of employment and income. It also has a significant
effect on local societies, lifestyles, and quality of life, both ‘positively’ and ‘negatively’
(Karampela et al. 2016). Symbolically, islands and their landscapes have shaped tourist
preferences but have also been shaped by them.

3. Overview of Sifnos

In this paper, we use a quantitative method to assess visibility in the tourism landscape and shed
light on specific landscape issues emerging at a local scale on Sifnos, a small island in the southwestern
Cyclades, Greece. Administratively, Sifnos belongs to the South Aegean region (Figure 1). Its
municipality covers 77.2 km?, and has a coastline that extends approximately 70 km. It is a rocky,
hilly island traversed by four parallel mountain ranges, which include two high peaks: Prophet
Elias (682m) and Agios Simeon (463m) in the north of the island. The small islet Kitriani is located
to the south of the island. Island vegetation is typically Mediterranean, consisting principally of
shrubs (frygana and herbs). The western part of the island—Mt Prophet Elias—and the western
coast and part of the sea area are denominated as Natura 2000—protected areas because of their
natural value, with Juniperus, olive groves, and carob extended areas and Posidonia fields.

Despite the fact that annual rainfall in the Cyclades is low—which favours neither the
formation of underground aquifers across the islands nor the appearance of surface water— Sifnos
has a rich underground aquifer. The lack of long-term water management and over-pumping for
agricultural production and tourist activities has generated a shortage of water resources, however,
which primarily emerged in the past decade.

Figure 1: Location map for Sifnos island.
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Source: © 2017 Tsilimigkas & Derdemezi.
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The island has a total of sixteen villages and settlements (Apollonia, Pano Petali, Artemonas,
Agios Loukas, Exampela, Katavati, Kato Petali, Agia Marina, Kamares, Kastro, Faros, Platys
Gialos, Bathy, Xeronisos, Troulaki, Chrysopigi). Troulaki and Chrysopigi are small residential
clusters without carved limits, and Kastro has no carved limits as it is part of the jurisdiction of the
‘B' Ephorate of Byzantine Antiquities’ (‘B' Ephoreia Byzantinov Arxaiotiton’, in Greek) (Figure
2). According to the 2011 census, the permanent population of the island is 2,625 people
(ELSTAT, 2001). It is worth noting that during the summer months, for the approximately 140
days which are considered the summer season on the island, the population increases significantly.
The average total population of the island (tourists and residents) increases to 10,000 and may
reach 15,000 on peak days, especially in August.

The principal employment sector on Sifnos island is the tertiary sector, mainly the hospitality
industry, with farming and agricultural activities showing a significant decline in recent years. The
production base of the island has been changing greatly over the last ten years towards
tertiarisation. In the 2001 census (ELSTAT, 2001), 17% of the population was engaged in the
primary production sector, 33.14% in the secondary sector, and 49.77% in the tertiary, whereas,
according to the 2011 census (ELSTAT, 2011), only 8.2% of the population engaged in the primary
sector, 28.16% in the secondary sector, and 63.64% in the tertiary sector. This is a trend in
employment towards services, especially those related to the hospitality industry, causing a decline
of the primary sector, which has been the key productive activity for the island, and it has important
effects on the natural environment and landscape qualities as well as on social cohesion.

Figure 2: Sifnos map.
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4, Data

The main question involves how to quantify the visual impact of Sifnos, which is mostly the result
of unplanned and very often unregulated, building and infrastructure construction in exurban
insular areas, and is based on visibility computation. In other words, we use a quantitative method
for assessing visibility in a tourism landscape. The method used is one of many alternative methods,
and can be complemented by other less quantitative and more participatory methods. We believe
that it is a valuable addition to the arsenal of landscape planning methods, especially for islands.

Visibility computation is a very common application using Geographic Information Systems
(Davidson et al. 1993, Nutsford et al., 2015). The applications of viewshed analysis are numerous
and related to landscape assessment and management. It has been demonstrated as the most
popular methodology for quantifying visibility (Davidson et al. 1993; Nutsford et al., 2015), with
numerous applications for a wide range of fields, including archaeology and cultural heritage
objects (Chapman, 2006; Ogburn, 2006; Wheatley & Gillings, 2000), forestry and general
vegetation issues (Domingo-Santos & de Villara 2011; Llobera, 2007), and impact assessment and
land compensation (Lake et al. 2000; Howes & Gatrell, 1993). It is also particularly relevant to
planning facility locations and managing environmental resources (O’Sullivan & Turner, 2001;
Mouflis et al., 2008). Nevertheless, despite the undoubtedly numerous applications of the method,
visibility analysis cannot be considered sufficient in itself to cover a complex and
multidimensional issue such as landscape analysis, since particular issues of the material and
immaterial dimension emerge (Kizos, 2008; Tsilimigkas & Kizos, 2014).

The viewshed analysis has several limitations as regards measuring visibility from a human
perspective. Among other things, it is heavily influenced by factors such as (a) the distance
between a perceived object and the observer, a factor that determines the relative size of the object;
(b) light, atmospheric conditions, and the clarity of the atmosphere; and (c) the vertical dimension
(i.e., slope and aspect) of terrain (Nutsford, 2015). Many methods have been developed in response
to some of these factors. Many methods have been developed to overcome some of these
shortcomings. In other words, although visibility analysis per se is a necessary prerequisite, it is
insufficient in itself to be a basis for planning, design, and public policy (Ervin & Steinitz 2003).

Determining the working scale is an important task. Two issues are taken into consideration,
the main study question and the availability of datasets. The working scale in this study is fixed at
1:20,000, and, therefore, the spatial resolution of the dataset—namely the dimension of the cell
size representing the area covered on the ground—is set at 20*20 m. (Waldo, 1988). The working
scale 1s considered (a) appropriate according to the nature of the paper’s question; (b) as a typical
scale for physical planning studies; and (c) according to data availability, since there is no open
access dataset of higher resolution available.

The datasets that support landscape visibility computation on Sifnos island are the following:

(@) The EU-Digital Elevation Model (EU-DEM) dataset of Greece is used to provide
elevation and slope parameters, thus precisely determining the island relief. Data is derived from
the EEA (2000), GMES RDA project, and re-projected to the GGRS87 reference system. It is
worth mentioning here that an open access DEM of significantly higher resolution, which could
be very useful for this kind of study, is not available in Greece.

(b) The institutionalised limits of Sifnos settlements were an important dataset, but not easy
to build. The first task concerned the collection of the five different Greek Official Gazettes (GOG)
in ‘paper format’. These served as the settlement limits description. They are officially provided
by the GOG and describe the limits of each settlement in a way that is not always easy (or possible
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in some cases) to interpret, and very often in diagrams. The diagrams were then scanned in high
resolution and projected into the HGRS87 reference system, using the orthophoto maps provided
by the National Cadastre and Mapping Agency (NCMA, 2014) as base maps. The official limits
of the settlements (which do not usually coincide with the ‘real’ limits of the settlements) were
then digitised with the greatest possible accuracy. The working scale of this procedure is 1:5,000,
but there are doubts in many cases, due to the extract quality of the GOG diagrams, about the
description of settlement limits.

(c) The geospatial data related to the built-up areas was also created, because there are no
appropriate datasets at the national level. Alternatively, in order for the built-up areas to be identified,
the Soil Sealing SL geospatial datasets could be used; these geospatial datasets have been produced
as part of the Global Monitoring for Environment and Security as a Fast Track Service on Land
Monitoring (EEA, 2014). The main deliverable was raster data layer of the continuous degree of
soil sealing in full spatial resolution (20*20m). The soil sealing raster layer contains continuous
values ranging from 0 to 100% of cover, representing different degrees of soil sealing, namely the
impervious surfaces from artificial structures. Here, we consider that the data raises important
issues of accuracy, and, therefore, that they are not suitable for the study question (Maucha et al., 2010).

To identify built-up areas, the buildings were digitised from the orthophoto maps provided by
the NCMA. This is considered an appropriate source, as the web service offers viewing services in
orthophotos with a ground sampling distance (GSD) of 50 cm for the whole country, and fully
orthorectified orthophotos with GSD 20cm for urban/built-up areas of the country (NCMA, 2014).
The accuracy of the datasets was considered more than sufficient for the paper question. In many
cases, there was difficulty in distinguishing between built-up and soil sealed areas but non-built-
up areas, so further study in more detail was needed, and an additional field visit was required. Generally,
the cells that are presented as a white roof in the orthophoto maps were considered to be built-up
areas (NCMA, 2014), but because not all the roofs of the island are white, we also digitised traces
of brown or grey that had roof shapes (Figure 3). The working scale for this task was 1: 1000.

Figure 3: Built-up areas and the official settlement delineation.
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Source: © 2017 Tsilimigkas & Derdemezi.
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(d) The last dataset used to build the visibility analysis included the structures considered to
have a ‘negative’ visual impact. Structures with ‘Negative’ Visual Impact (SWNVI) for Sifnos
island are the following: (i) the uncontrolled waste disposal site (‘Xoros Anekselegktis Diathesis
Apovliton (XADA)’, in Greek); (ii) the factory of the Public Power Corporation (‘Dimosia
Epixeirisi Hlektrismoy (DEH)’, in Greek); (iii) public parking spaces; (iv) mobile telephone
antennas; (v) quarries and aggregates quarries; (vi) embankments in slopes due to roads cuts; and
(vii) buildings that are incompatible with the prevailing traditional architecture. These structures
have been identified in the orthophoto maps provided by the National Cadastre and Mapping
Agency (2014). To locate them—apart from the field research and the photographs that were
taken—the Google Earth application ‘Street Map’ proved particularly helpful. The working scale
to implement this task was 1: 1000.

5. Methods

The methodology adopted here is based on viewshed map analysis so that the categories of the
spatial typologies are defined according to the degree of the area exposure to visual contact with
the SWNVI. Visibility computation is chosen as pertinent in the present study because visibility
issues are of particular importance for areas where the infrastructure for their development s likely
to have a ‘negative’ impact on qualitative landscapes (Sander & Manson, 2007). A ‘negative’
visual impact (or landscape disturbance) is part of aesthetic pollution, and is difficult to quantify,
since it is fundamentally subjective in nature. Briefly, ‘negative impact’ can be defined as “any
unwanted spectacle mentally or physically affecting the community or creates a risk to health. It
refers to all structures that the community finds not attractive e.g. poorly maintained buildings,
signs, phone masts, uncontrolled waste disposal site, etc.” (Muthukrishnan, 2003). Here, ‘negative’
visual impact involves unpleasant aesthetics caused by the view of a structure which (a) produces
disruption of the landscape continuity; (b) is incongruous as to the dominant local scale; and (c) is
considered incompatible with the forms and shapes that are appropriate in the territory. We should,
however, admit that all “users’ of a landscape may not have the same perception of it, and may not
evaluate landscape and structures in the same way, thus some key criteria are identified in the
present work. The procedure followed can be described in three steps:

(1) The first step involves the viewshed map that depicts visual contact with each of the
SwWNVI. To understand this approach, we can imagine a headlight illuminating portions of a
landscape. As the headlight revolves around a viewer’s position in the illuminated areas, connected
sites can be visually identified. Shadowed areas identify locations that cannot be seen by the viewer
and the result is a ‘viewshed map’. In this step, the following additional issues were taken into
consideration: (i) the tree canopy that blocks visual connections between areas, by creating a visual
barrier on top of the terrain. This does not have any meaning here since the island is rocky, with
very low brushwood vegetation; (ii) the viewer’s height that is fixed at 1.75m, as a typical
convention; (iii) the view angle that does not have any meaning here, since we are interested in a
panoramic view (360°); and (iv) the distance that is fixed for each individual SwWNVI, according
to the information given below.

More specifically, defining the maximum distance that visual contact can be maintained with
each SWNVI is a critical issue, with important effects on the results, and there is no clear and
objective answer, since numerous parameters must be taken into consideration, including, among
others, the size of the structure; the concentration of structures; clarity and the general condition
of the atmosphere; the observer’s age; the year, date, and time; and the user’s perceptions. To
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conclude, the distance of visibility is related to the overall structure characteristics, and, for this
reason, it is determined for each SwWNVI respectively, mostly using the empirical approach that
was based on the responses of locals. More specifically, for the factory of the public power
corporation (DEH), the mobile phone antennas, and the buildings that are incompatible with the
prevailing traditional architecture, maximum visibility distance is set at 3 km. For the
embankments due to road cuts and public parking spaces, the maximum visibility distance is set
to 4 km. For quarries, aggregates quarries, and the uncontrolled waste disposal site (XADA), the
maximum visibility distance is set to 8 km (Menegaki & Kaliampakos, 2012).

(2) A typical viewshed map requires pixels that are the ‘targets’, where these are the SWNVI;
and pixels as ‘observers’, namely those who are interested in determining what they see and what
they do not. Here, we are interested in viewing the visual contact with each SwWNVI of the whole
area of the island, and not only for certain pixels of interest. To that end, ‘observers’ and ‘targets’
are reversed. We set the SWNVI as ‘observers’ and all pixels of the island as ‘targets’. It is clear
that if a set of grid cells that are considered SWNV1 has visual connectivity to a pixel, this means
that the pixel has visibility, too.

(3) This procedure is repeated for all the structures considered to be SWNVI so an overall
viewshed map for each category (e.g., the total island area that has visual connection with the
mobile antennas) is attained. Finally, we end up with seven overall viewshed maps (Figure 4) that
depict the area’s exposure to visual contact with the SWNVI. When the seven viewshed maps are
crossed, a global viewshed map results, depicting categories of spatial typologies according to the
degree of the area’s exposure to visual contact with the SWNVI. In other words, we understand
each 20*20m pixel on the cell grid through its visual connectivity, which translates into acquiring
knowledge of the spatial typologies that concern the degree of its visual exposure to SWNVI.

At this point it was considered appropriate to make an aggregation of the categories of spatial
typologies, into four major spatial typologies, according to two criteria. The first criteria is
according to the character of the SWNVI with which an area has visual contact. Areas that have
visual connectivity with XADA are considered as the infrastructure, have the biggest ‘negative’
visual impact, and need to be separated from all the others. The other six area typologies do not
have a substantial objective difference in visual impact, and, thus, they are all grouped in one
category. Secondly, according to the potential accumulative effect of an area’s visual contact with
numerous SWNVI, it is common sense that the number of SWNVI that are visible from each pixel
on the cell grid is important. The more visual connectivity there is with more SwWNVI, the greater
the visual negative impact would be as a result. Synthesising the two aforementioned criteria, we
created four major spatial typologies according to ‘negative’ visual impact due to visual contact
with the SWNVI, which are: (a) a pixel that has no visibility in SWNVI; (b) a pixel that has visibility
in only one of the SWNVI (XADA excluded); (c) a pixel that has visibility in two or more of the
SWNVI (XADA excluded); and (d) a pixel that has visibility in the waste disposal site (i.e., XADA)
and probably in most of the SWNVI.

6. Results of visibility analysis
Figure 4 depicts the areas that are exposed to visual contact with each of the seven SWNVI. The
surface of the island area that has visual contact, and the percentage of the total island area they

represent (Table 1) are calculated for each of the SWNVI, so that the general importance of each
SwWNVI as a landscape degradation factor can be quantified.
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The most widespread SWNVI are the buildings that are characterised as incompatible with
the prevailing traditional architecture in Sifnos due to their form, volume, or material used. The
areas that have visual contact with this category cover a surface of 11.4 km?, which is almost 38%
of the total island surface.

The second category are the areas that have visual contact with embankments due to road
cuts, which includes 9.16 km?, approximately 31% of the total island surface. The important
representation of this category is explained principally by the steep island relief that creates a
widespread and serpentine road network.

The third category concerns the areas that have visual contact with public parking
infrastructures, which concerns 5.6 km?, which means approximately 19% of the total island
surface. It is clear that visibility issues have not been taken into consideration when they were
located, and plot availability and ownership status were the principal factors in determining the
chosen site.

The fourth category is about the areas that have visual contact with mobile telephone
antennas and similar infrastructures, which concerns 3.75 km?, which means approximately 12%
of the total island surface. The panoptic position of this infrastructure is mainly the result of their
technical characteristics and their large volume. This obviously serves the infrastructure
requirements and the economic efficiency of the investment, but their effect on the landscape
should also be taken into consideration more decisively. It is worth noting that many small
antennas located at scattered points may be preferable, thus minimising negative impact on
landscape.

The fifth category are areas that have visual contact with the uncontrolled waste disposal site
(XADA), which involves 1.6 km?, which means approximately 5% of the total island surface. It is
clear that, as a minimum requirement for Sifnos’ sustainable development, XADA should be
replaced by a landfill site (‘Xoros Y geonomikis Tafis Aporimaton XYTA’, in Greek). Another site
should be chosen for its location in order to reduce the impact on the environment and minimise
negative effects on landscape.

The sixth and the seventh categories are the areas that have visual contact with quarries, and
aggregates quarries, and the factory of the public power corporation (DEH). They cover 0.87 km?
and 0.68 km?, which means approximately 3% and 2% respectively of the total island area.
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Figure 4: The areas that have visual contact with the SWNVI.

Il x~0A is visible

=]
m
-3

I parking stations are visible .

@ _ (b) | (©

I antennas are visible I cuarries are visible \ ,b‘ §o I embankments are visible

(d) _ (e) | ®

(8

Source: © 2017 Tsilimigkas & Derdemezi.

44



G. Tsilimigkas & E.T. Derdemezi

Table 1: The areas that have visual contact with the SWNVI.

Structures with ‘negative’ Island area that has visual Percentage of total
visual impact (SWNVI) contact with SWNVI island area that has
visual contact with
SWNVI
(km2) (%)
Buildings incompatible with 114 38.19%

the prevailing traditional
architecture.

Embankments due to road 9.16 30.73%
cuts.

Quarries and aggregates 0.87 2.94%
quarries.

Mobile telephone antennas. 3.75 12.45%
Public parking spaces. 5.6 18.93%
Factory of the public power 0.68 2.3%
corporation (DEH, in Greek).

Uncontrolled waste disposal 1.6 5.26%
site XADA.

Figure 5 depicts the major categories of areas with visual exposure to the SWNVI. They
concern those areas that have: (a) no visibility to SWNVI; (b) visibility to only one SwWNVI (XADA
excluded); (c) visibility to two or more of the SWNVI (XADA excluded); and (d) visibility to the
waste disposal site (XADA) and probably to other SWNVI.

For each major category of areas with visual exposure to the SWNVI the following are
calculated: (a) the surface of the island that they represent and their percentage of the total island
area; and (b) the surface and the percentage of the built-up island area that they respectively
concern (Table 2). The built-up areas of Sifnos are 0.22 km?, which means 0.75% of the total island
area.

The most widespread category of Sifnos areas with no visual exposure to SWNVI covers
13.8 km?, which means almost 46% of the total island surface and 0.027 km? (or 12%) of the built-
up island area. The fact that almost half the island is not exposed to SwNV1 is indicative that Sifnos
has kept its authentic and outstanding beauty and landscape relatively well-protected. Only a small
percentage of the built-up area of the island benefits from this, however.

The second major category of areas with visual exposure to the SwWNVI are the areas that
have visual contact with two or more of the SWNVI (XADA excluded). This concerns 7.94 km?,
meaning approximately 27% of the total island surface, of which the built-up island area
respectively covers 0.13 km?, meaning almost 57%.

The third major category of area with visual exposure to the SWNVI are those that have
visual contact with only one SWNVI (XADA excluded). This concerns 6.27 km?, meaning
approximately 21% of the total island surface; the built-up island area concerns 0.065 km?,
meaning almost 29%. It is clear that at 86%, the overwhelming majority of the island’s built-up
areas have visual contact with one or more SWNVI.
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The fourth major category of areas with visual exposure to the SWNVI are the areas that have
visual contact with the waste disposal site (XADA) and possibly other SWNV1. This concerns 1.6
km?, meaning approximately 5.3% of the total island surface; the built-up island area respectively
concerns 0.0038 km?, meaning almost 1.71%. It is important to note here that only a small
percentage of the built-up area has visual contact with island XADA.

Figure 5: Major categories of areas with a view of SWNVI.
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Table 2: Major categories of areas with a view of the SWNVI

Major spatial Island area Percentage of  Built-up island Percentage of
typologies according the total island area the built-up
to visual contact area island area
with SWNVI

(km?) (%) (km?) (%)
No visibility of 13.8 46.43 0.027 12.12
SWNVI
Visibility of only one 6.27 21.18 0.065 29.17
SWNVI (XADA '
excluded)
Visibility of twoor  7.94 2712 0.127 57.00
more SWNVI (XADA '
excluded)
Visibility of waste 1.6 596 0.0038 1.71
disposal site (XADA) '
and probably

additional SWNVI

7. Discussion and conclusions

It is widely accepted that the sustainable management of island landscapes, namely the natural and
human-made environment, is essential for local island development. This is true for Sifnos as well.
In other words, the attractiveness of the insular area is improved when natural and cultural heritage
is enhanced (Gkoltsiou et al., 2013), and the unique identity of the place, ‘the spirit of the place’,
is protected (ICOMOQOS, 2008). Quality landscapes can make an important contribution to economic
development (ICOMOQOS, 2008, 2011; CEMAT, 2000). To that end, all activities with a spatial
footprint, such as agriculture, mining, shipyards and dockyards, and infrastructures such as roads,
and energy and communication networks, must above all respect the specificities of the place and
avoid or minimise degradation of, and irreversible effects on, the local landscape (CEMAT, 2000).

In Greece, for many decades and despite the significant but patchy efforts that were made
before the ratification of Law 3827/2010, two principal characteristics dominated and discouraged
landscape protection and its sustainable management (Tsilimigkas & Kizos, 2014). The first was
the large number of institutional tools affecting landscape and aiming at its protection, through
statutory arrangements supporting certain ad hoc landscape qualities. The second is that many
sectoral policies—such as policies on tourism, on transportation, and on energy—are
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institutionalised and implemented with a significant impact on landscape development. These
policies do not ensure coherence within any spatial framework and do not prioritise landscape.

Over-regulation—burdened with a lack of landscape policy and a ‘loose’, weak spatial
planning framework’—makes the role of the ELC particularly important because the ELC sets
basic guidelines for landscape policy development. The incorporation of a specific section of the
landscape assessment into the twelve Regional Planning Studies (MEECC, 2010) is a concrete
step towards adoption of the ELC in the spatial planning framework. More specifically, it concerns
the ‘Specification studies—assessment, review and specialization of the institutionalized regional
frameworks for spatial planning and sustainable development’ (‘Prodiagrafes meleton
aksiologisis, anatheorisis and eksidikefsis thesmothetimenon periferiakon plaision xorikou
sxediasmou kai aiforou anaptiskis’, in Greek) (MEECC, 2010). Even though many arguments can
be made concerning the insufficiency of the methodological landscape approach and its studies
applicability, it is clear that for the first time an integrated landscape policy is being
institutionalised and incorporated into spatial planning studies at a regional level in Greece
(MEECC, 2014).

Multidimensional and complex landscape functions are acknowledged in the present study,
but they are not the main concern of the paper, since it focuses on the visual impact of certain
constructions with effects on the (a) aesthetic dimension that disrupts the continuity of the typical
Sifnos landscape; (b) emotional dimension that distorts ‘traditional’ landscapes, familiar to the
local community; and (c) symbolic dimension that disrupts traditional landmarks, orientation
points, and so on. Although Sifnos is considered to have kept its ‘authentic’ landscape significantly
well-protected, the above analysis has shown a significant visual impact of the SWNVI in the
island’s outstanding-quality landscape. The present study shows that the main degradation factors
seem to be caused by (a) those buildings that are not harmonised with the traditional standards in
their scale, their form, and the material used; (b) mobile telephone antennas and similar
infrastructure, due to their size and the fact that they are located in positions where they can be
seen from everywhere; and (c) the visibility of the XADA uncontrolled waste disposal site from
built-up areas. As a minimum requirement for sustainable development, it would be appropriate
for XADA to be replaced by XYTA (a landfill site). Another site may need to be chosen for its
location so that the negative impact on the environment and landscape qualities can be reduced.
Here, we should emphasise that the location of any ‘structure’ should fulfil at least two principal
requirements. On the one hand, the site should fulfil the requirements for the effective operation
of the infrastructure and its economic efficiency. On the other hand, it should minimise the visual
impact of the structures on the landscape.

To conclude, within this context, we consider that visibility computation can be used as a
tool to foster island landscape planning. Visibility computation is an efficient way to quantify, at
least initially, the visual impact that unplanned and very often unregulated land use in exurban
areas of islands, generally connected with residential cluster creation, which are here seen as a
principal environmental pressure (Antrop, 2004). There are many questions regarding top-down
approaches to landscape planning, but in the present study visibility computation is considered a
necessary prerequisite for landscape planning, insufficient as it may be.
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