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Through maps, diagrams and sketches we can get an idea of what we have found in the
journeys, and so make better use of them. The first step is to select the section to analyze.
We choose one section of the AP6 highway which runs between Villacastín and Navalcanto,
because these villages are very close from our point of origin, Madrid (Spain), as well as
being a journey with a variety of landscapes to be analyzed. .
After selecting the section, we collect the information available on it, aerial photos, maps,
kilometric points.
With this initial map we went out to the road with a camera and a GPS (geographic position
system) device, we travelled through the area and its nearby, in order to extend the visual
information about the section.
We developed a map of landscape quality from “Spanish Landscape Atlas” and
“Cañas´Methodology for Assessing the Landscape”.
We use the program ArcGIS to get the view shed from the highway, that is, eliminating from
the map the areas from the road that we can´t appreciate..
The visual exposure areas depend on the distance at which objects are observed. From 0 to
30 meters have immediate level, between 30-200 meters the foreground, 200-400 the middle
ground, and from there, the background.

Result:
Rafael Mata’s “Atlas de los Paisajes de España” (Spain’s Landscapes Atlas) recognizes 32
landscape typologies, each one including a variety of subtypes. Our study aims to go one
step further in landscape characterization, reducing the scale of the approach (from 1/700000
to 1/25000) and implementing the valuation methodology proposed by Ignacio Cañas. The
result of the study will be a map representing the visual landscape.

Discussion & Conclusion:
A landscape interpretation map is a powerful tool in order to assess the design of future
infrastructures, as it complements the information provided by cartography, land usage,
topography and population information of a certain area, helping to determine the best tracing
choices of a route depending on what we want or don’t want to be observed from it..

1 Introduction
On the road-environment relationship, landscape
studies importance arises as one of the most valuable
aspects for the public opinion is the integration of the road
on the natural landscape because it is their own principal
link with the landscape.
To incorporate movement conditions on the landscape
valuation becomes a high interest issue for this purpose
taking into account variables as vehicle speed, view shed,
distance and background are important factors to be
considered, as in this case perception is not reduced to
static observation, it is affected by dynamic elements, a
photograph is not enough for analysis as the route is an
addition or concatenation of different and ever-changing
pictures.

This study is developed via a practical analysis
valuating the route from Villalba to Adanero (80.3 km) in
the AP-6 highway.
This route crosses the provinces of Madrid, Ávila and
Segovia, so it incorporates very different kinds of
landscapes. It begins with the urban profile of the outskirts
of Madrid, crossing several industrial areas too. Then
comes Madrid‘s ‘sierra’ (mountain range), with less dense
localities, a charmer, greener and more mountainous
area. After this we enter the Castilian plains, intensely
yellow and ocher-colored, with their distant hills and small
isolated rural populations. Finally, we arrive Segovia
province, with its enormous landscape contrasts, with
heights varying from 750 m on its plainest spots to 2500
m on the mountainous areas.
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The perceptible environmental landscape surrounding
this road will be analyzed, with the aim of systematizing
the methodology for new linear infrastructure tracing
valuation. The questions to be answered are the
following:

2.1

Section´s preparation

How to evaluate the landscape while moving?
How to synthesize one route´s landscape?
How to systematize the graphical analysis of all the
landscapes crossed by the Spanish highway network?

2

Method

It has structured this method in five phases which are
described in the follow sections.

Fig. 1 aerial photo with existing cartography
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For the preparation of this route´s study plenty of
cartographical information is available [7]. It is a matter of
interest to highlight in these working maps the most
relevant physical attributes for the landscape
characterization. These are: water (rivers, lakes,
coasts…), landform, vegetation, buildings and other
atrophic modifications, protected habitats and areas. In
order to do this, thematic cartographies providing zonal
distributions of these topics have been used. Official
inventories have also been used for some punctual
elements (humid area denominations, castles, hermitages
and sanctuaries, archeological or geologically protected
spaces, among others).
Aerial photographs and high-resolution road maps
have also been available. The chosen scale for the study
has been 1/25000; this means that 14.85 km will be
studied on one page (considering one page as two
horizontal A4 sheets together).

2.2

Travel

Fig. 2 photographic route from the road
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Landscape characterization requires aesthetical
attributes signalization. Chosen attributes are shape, color
and texture; each one analyzed under three different
criteria: diversity, contrast and compatibility.
To obtain these attributes, pictures of the landscape
taken from the road are needed. The ones used in this
study have been obtained by Ana Pou Merina, member of
the research team and designer of a complex device
integrating different cameras with a GPS, a computer, and
a car. This device takes stereoscopic pictures in regular
distance intervals, generating two sets of images: the first
one captured with the driver’s view scope and the second
one, wider, capturing a 360º perspective for the complete
study of the surrounding landscape.
The roads have been photographed in both ways, at a
maximum speed of 90 km/h, so that the pictures remain
clear enough. The goal is to register the landscape
changes all along the route and obtain a photographic
collection of the pilot and copilot’s vision. For a better
documentation of the studied region, hand-made pictures
are taken from service and resting areas, as well as from
all the landscape integration elements identified
throughout the journey. Each picture goes with its GPS
reference, so a geographical inventory and a
photographical inventory are obtained at the same time.
Once the pictures are taken, a preliminary treatment of
the information is performed; they’re processed in
different ways, depending on the camera that’s been
used, etc.). These are a few examples of the
photographs’ taking and characterization:

2.3

Landscape quality

Fig. 3 panoramic photography of the road

Fig. 4 panoramic photography of the road

Fig. 5 panoramic photography of the road

Fig. 6 photography of the road (driver´s view scope)

Fig. 7 photography of the road

Fig. 8 valuation of landscape units
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For evaluating the landscapes seen from different
sections of the road, the first step is to define those
sections. For this purpose, the sections defined in Rafael
Mata’s ‘Atlas de los paisajes de España’ are the ones to
be considered in this study.
The ‘Atlas de los paisajes de España’ is divided in 34
associations of different landscapes, 24 of them belonging
to the Iberian Peninsula and 10 to the north African
populations, the Canary Islands and the Balearic Islands.
These 34 landscape associations are conformed by a
total of 116 landscape typologies (94 corresponding to
Iberian Peninsula). [1]
According to these considerations, the 80.3 km
between Villalba and Adanero route will include the next
landscape typologies: n.50 (Central System and Toledo
mountains’ foothills), n.51 (Northern Plateau countryside),
n.60 (Castillian plains) and n.40 (Central System pits).
The methodology used to chart landscape values
assumes the landscape typologies defined in the Atlas,
but the scales employed are not the same (Matas’ Atlas
[1] uses a 1:700000 scale, this study uses a 1:25000
one). The limits will be contrasted through identification
and selection of territorial elements that may be
considered as referents of landscape values. These
elements have been obtained from several fieldworks,
existent thematic cartographies or specifically for this
purpose digitalized documental and cartographic sources
as aerial photos.
Once defined the landscape units (these are, the road
sections belonging to the same perceptive zone) several
representative pictures of each of these areas are
chosen. This election focuses on pictures reflecting the
most representative ingredients of the landscape,
centering not only in high-valuable singular landmarks but
also in non-singular landscapes or in those landscapes
less valuable from an aesthetical point of view. Once the
selection is done, the pictures are evaluated following the
Landscape Evaluating Method proposed by Ignacio
Cañas on ‘Método para la Valoración del Paisaje’ [2] ()
(1995). This tool permits landscape evaluation through of
photographs. It consists on a brief questionnaire about the
physical, aesthetical and psychological attributes of each
picture. Until now, this procedure has been successfully
used in landscape evaluation based on still images. The
goal of this research is to adapt this tool for a dynamic
road analysis.
Once each attribute is evaluated quantitative and
qualitatively, the quality of the landscape is assigned
through an overall numerical value that results on the
addition of each of these quantitative values. Depending
on the overall value, landscapes are related to the
following categories: degraded landscape (<20 points),
deficient landscape (20-31 points), mediocre landscape
(32-44 points), good landscape (45-56 points), notable
landscape (57-68 points), very good landscape (69-80
points) and excellent landscape (>80 points). Each
section’s value will be an average of the different pictures
corresponding to it.
This landscape evaluation is done from an aesthetic
point of view. Despite landscapes have many attributes
apart from aesthetic ones, this research focuses on them,
focuses on ‘perceptive landscape’. The definition given by
The ‘Departamento de Política Territorial y Obras
Públicas’ from the ‘Generalitat de Catalunya’ [3]
(Catalonian Public Works’ Department)to this elements is
as follows:
• Natural and ecological: they make reference to
those factors or elements that determine the quality of the
natural environment in particular. Those with an special
June 15th – 17th, 2011, Venice, Italy

natural and ecological interest have been considered
along with those legally recognized for strictly natural
criteria and with those with ecological connectivity in
between
natural
spaces
functionalities.
• Aesthetical: it makes reference to the capacity of a
landscape to transmit a certain feeling of beauty based on
the meaning or cultural appreciation acquired through
history, as well as the intrinsic value of its colors, shapes,
textures and the unity of the elements that form the
landscape.
• Historical: these are related with the most relevant
footprints left by human being through history, including
constructive typologies (farms, mills, barracks, huts,
towers, bridges, castles, etc.), settlement typologies,
archeological findings, towns, irrigation and farming
interventions, soil reinforcing structures, public and
livestock
historical
pathways,
etc.
• Social: social values are related with an individual or
collective usage of a given landscape related to leisure or
enjoyment (itineraries, resting spots, viewpoints, meeting
points, education, sport, therapeutic functions, etc.).
• Productive: productive values are related to the
capacity of a land to procure economical benefits
transforming it´s elements into resources. Productivity can
be obtained through diverse activities such as agriculture,
livestock, hunting, forestry, industrial, mining, tourism, etc.
• Symbolical and identitary: identitary values
correspond with the identification that a particular group
feels for a landscape, setting up relations of ownership
and expressions of identification. It is also included in this
set of values, those landscape elements that have
collective symbolical attributions attached to mythology,
traditions and legends.
The perceptive landscape includes visual landscape
elements, which create compositions that define aesthetic
qualities that allow differentiation of the areas perceived
by the viewer. The relative importance of different visual
elements depends on the type of landscape; these are the
ones that allow the identification of the uniqueness of a
given landscape [4]. For example Smardon et al [5]
examine the landscape from its aesthetic components:
shape, line, color, texture, scale and space. Landscape
components are then characterized attending to these
classifications: topography and landform, water,
vegetation and artificial structures introduced by human
activity. The perception outcome may result in a
landscape assessment from a qualitative point of view
(beautiful, ugly, relaxing, peaceful…) or quantitatively
measured by a value related to a scientific method.
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View sheds

The objective of this research is to obtain a graphical
representation of the evaluated landscapes, the way they
are perceived from a car while traveling. The Archicad
program is used for eliminating the view sheds; these are
the areas that are not seen from the car.
For the visual exposition of landscape visual units’
configuration, visibility calculations were done over a
digital terrain model obtained from the contouring lines of
a 1:5000 cartographic base using ArcGIS [6]. This
operation takes into account wooded masses, as well as
physical barriers with a 10 m resolution.
As in this case the highest interest approach is the
study of the sight seen from the road, the survey points
are distributed along the road keeping a distance set by
the most likely displacement speed/rate of the vehicle.
The points have been set at a height of 1 m above ground
level, equivalent to the position of a driver. The view angle
is panoramic; all directions are considered, according to
the freedom a person has to select what he looks at in the
territory.
In particular, 200 meter distant points are calculated
while travelling through valleys, rivers and roads, and
every 150 meters while driving along the limits of urban
agglomerations and in long-distance trails too. This
distance represents enough time to take the image of a
landscape (photograph) at a speed of movement
appropriate for each kind of road.
From the addition of visible areas from the singular
points in sequence, a visibility study is generated from
which the view shed in the foreground of visibility is
calculated, as the accumulative abstraction of a
systematic
perception
of
the
place.
The result of this study is given through a map, where
most vulnerable areas appear –the ones that are to be
more often seen-, as the tops of the mountains; while the
areas that are not seen from the car, such as hidden
valleys are annulated.

Fig. 9 viewsheds

June 15th – 17th, 2011, Venice, Italy

1008

Proceedings of the IMProVe 2011

Calleja Perucho et al.

2.5

The vision´s planes

Methodology for highways network infrastructures’ design in the landscape

In addition to view sheds, we consider a matter of high
interest representing the different levels of visibility that
are enjoyed from the road. A visual exposure map is
elaborated, representing the degree of exposure which
depends on the distance between the observer and the
objects. In this map four different areas are presented:
the closest occupies the land strip measured from the
observer axis that includes the first thirty meters on this
area the most compact and sharp elements parts are
found, therefore the most visually fragile ones. The
foreground, which corresponds to the range of 30-200
meters and that is necessary to remark, because it is
considered to be where the “figures” that are projected
onto the background are distributed (from the 400
meters). The middle ground occupies from 200 meters to
400.

3 Results
The landscape values analysis consists of two parts:
The first one, the identification of “identity landscapes” as
the “Spain Landscape Atlas” [1] method and the
verification of these boundaries; The second part, the
identification of landscape values, that is, the perceptual
interpretation of this by using the methodology for
assessing the landscape [2].
The performed analysis has focused on the study and
application of this methodology for the landscape
assessment to the view shown from the motorways and
highways.
The compiled database obtained by the developed
photographic system meets the objective of studying the
landscape, focusing on one type of photograph on the
surrounding and the other one on the detail.
With this, a wide range of data has been achieved:
physical data (such as water, land form, vegetation, snow,
wildlife, land use, views, cultural resources and the
elements which disturb the character), aesthetical data
(such as shape, colour and texture) and psychological
data (such as unity and expression).
After bibliographical review and field work, it is concluded
that the AP-6 is well integrated into the landscape as it
counts with many service and rest areas, properly
equipped for users enjoyment, by slopes and
embankments replanting with native species, and the
integration of specific infrastructures such as bridges and
tunnels.
The application of “Landscape Assessment Methodology”
developed by Cañas [2] has allowed an analysis of the
quality of the landscapes that are crossed by the studied
highway in the provinces of Madrid, Avila and Segovia.
This analysis concludes that quality of the studied
landscapes ranges between mediocre and good, and its
physiographic in most of the visible areas relates to: foot
hills of the central system and the Toledo Mountains,
meadows of the northern plateau, Castilian plains, and
mass of the central system and its edges.

4 Conclusion

Fig. 10 the vision´s planes
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The identification of landscape values is one of the main
aspects of the landscape catalogue. Therefore,
developing a methodology for evaluation is a fundamental
and unavoidable previous step. This is the main reason
for this study to attempt to identify the present values in
the landscape by using a classification that collects all the
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variety of existing landscape types, due to the different
attributes that landscape presents.
This landscape types classification is a very interesting
tool for further work to improve the new infrastructures’
routes design, either to design tourism focused strategies
(we must remember that landscape is a first order active)
and to integrate them into landscape educational
initiatives, among many other functions.
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