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ABSTRACT

It is increasingly recognized that growing demands for diverse, multifunctional and quality recreation
landscapes have placed a high pressure on the natural resources and its management. This fact coupled with
the current common way of perceiving landscape as something separate from us, with several functions for
society and individuals — in spite of something that changes automatically according to cultural, economic
and social changes, enhances the necessity for developing new approaches and methodologies that effectively
apply sustainable principles to landscape monitoring, planning and management. For this reason, adequate
information about the existing landscape and about the nature of places that it is desirable to make cannot be
the result of superficial approaches based exclusively on designers and planners’ ideas. Even if planning and
monitoring programs frequently use remote sensing data and focus only on changes in land cover and land use
in relation to values such as biodiversity, land capability and recreation, they often neglect landscape aesthetics,
cultural heritage and public will. To show that it is possible to combine all these factors in a specific approach,
this paper presents a specific study of the estuarine landscape of the Arade River in Algarve, Portugal, based
on a methodology that incorporates SWOT (strengths, weaknesses, opportunities and threats) analysis and
aesthetic, cultural, biophysical and social factors in landscape assessment.
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1 INTRODUCTION
It is increasingly recognized that landscape managers, environmental specialists, non-profit environ-
mental organizations, governmental agencies and citizens are interested in scientific tools to assist
in environmental studies and analysis. For this reason, in the last two decades, visual and aesthetic
research studies frequently focused on special modelling tools and techniques to reproduce
three-dimensional environmental qualities [1-10].

Aesthetics, a concept developed by the western civilization, has been a subject of debate
for philosophers and artists from the time of the ancient Greece and more recently for
architects, urban and environmental managers and even policy makers [11]. Although artists
were the first to begin to transform this sensitive surface, seeking a type of formal assimilation
for everyday use, it was the architects who attempted to define, using the same approach,
a method capable of reacting and integrating aesthetics into the life of man and in the spaces
that protect him [12].

Recently many landscape architects and other environmental specialists have begun to look at the
landscape not only as a setting in which to intervene, inserting an indefinite variety of objects, but
also as a tool through which to design and manipulate complex material. Understanding the aesthetic
character of any landscape and design solutions, as well as a design process that facilitates a fair
representation of the existing landscape attributes, is paramount for success [13]. These facts turned
the landscape into something different, a place sensitive to different transformations, which records
the movements and events that cross it.
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In this sense, aesthetic expectations ought to be considered in a thoughtful design. To achieve this,
a careful understanding of visual and non-visual environmental aesthetics is necessary, knowing
that colour, form, line and texture are characteristics that define visually and aesthetically any object
or landscape [14]. The use of landscape attributes is even more essential in landscapes that have
been previously developed and where it is necessary to perform specific reclamation work. For
this reason, this paper presents a particular study of the estuarine post-industrial landscape to the
left margin of the Arade River in Algarve, Portugal. To analyse, assess and describe this locally,
regionally and nationally significant landscape, numerical values were used to assign factors
such as vegetation, slope, sun exposure, observation distance, visual magnitude and human
activities, as well as a brief SWOT (strengths, weaknesses, opportunities and threats) analysis, based
on aesthetic, cultural and social information, investigating the current and future possibilities
for this landscape.

2 THE ROLE OF AESTHETICS IN THE SUSTAINABLE RECLAMATION
OF POST-INDUSTRIAL LANDSCAPES

It is widely acknowledged that future reclamation activities may be in consultation with a global
land-use planning and design agenda for climatic stability, sustainable food sources, renewable
natural resources and protection of the globe’s inhabitants [15]. However, the role that aesthetic and
visual analysis can play in the reclamation of post-industrial landscapes is not well developed. As it
is generally recognized, industry is one activity that can occur practically anywhere on the planet’s
surface [16]. This reality coupled with the fact that in the past industry was often abandoned without
performing any reclamation work turned the reclamation of post-industrial landscapes into one of
the biggest challenges in several urban landscapes.

Even derelict and degraded industrial areas can be created with a new spirit and can be made
worth living by keeping visible the spirit of the existing site, by applying design strategies that
enhance the aesthetic landscape attributes and contribute to economic prosperity, social cohesion
and environmental quality [17, 18]. Aesthetic influences upon landscape reclamation projects include
the landscape of the locality, traditional influences in landscape design and various theoretical
approaches [19]. Aesthetic values are inherent in things. Things emanate from them, just as odours
do from food or from flowers. And like tangible perfumes, they determine our sensitive or emotional
reaction. Aesthetic values influence us at all moments. Consciously, or in most cases subconsciously,
they provoke friendly or hostile reactions. They escape from our rationalistic strongholds, directly
back to our emotions and therefore are out of our control [19]. This means that aesthetic values are
no simple trimmings, but indeed have their roots in the depth of the soul. Their impact on man’s
decisions reaches even into the most practical problems, into the shaping of things of daily use and
above all, of our human environment.

3 METHODOLOGY

The primary task of the visual and aesthetic analysis was the definition of a specific study area. To
define this area, we generated a digital terrain model (DTM) for the municipality of Lagoa, using
ArcGIS 9.2 from digitalized contour maps. From the final DTM, the potential intervisibility of the
area was studied, and the two-dimensional maps (viewsheds) of all visible areas both from the river
line between Ferragudo and Fontes (assessing mutually the visibility from the river and from the city
of Portimao, the second largest city of Algarve) and from 10 different view points, at a given height
(1.70 m — the approximate average height of the Portuguese population). The viewpoints were
located according to relevant landscape features, as is the case of several industrial buildings with
historic value, tide mills, salinas and marshes, among others (Fig. 1).
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Figure 1: Viewshed map.

After the definition of the study area and of the view points, landscape units were identified,
according to criteria of relative homogeneity, biodiversity, identity and sensation developed by the
landscape architect Cancela D’ Abeu [20] (Fig. 2). The quality and visual absorption capacity of the
view points and of the river line were evaluated, assessing the visibility impact of the different land-
scape units and giving some clues for future land uses that will keep potential impacts to a minimum.
The landscape quality survey embraces the study of environmental features, human perception or
experience and biophysical interacting components [21].

To assign factors such as slope, vegetation, fragmentation, observation distance, human activities
and visual magnitude, numerical values were used, to analyse, evaluate and characterize the landscape
[15, 22, 23]. To assess landscape visual sensitivity and quality, a numerical rate was used — indicating
low (1), fair (2), high (3), and very high (4) visual sensitivity and quality — and the obtained information
was used to create digital maps.

Furthermore, visual simulation in three dimensions was elaborated and a fly-over digital video was
made to visualize and get a better perception of the study area as well as a SWOT analysis was performed,
presenting the potential benefits of the implementation of a reclamation project in this landscape.

4 A BRIEF DESCRIPTION OF THE STUDY AREA — LEFT MARGIN
OF THE ARADE ESTUARINE LANDSCAPE
The estuarine post-industrial landscape to the left margin of the Arade River is located in the
municipality of Lagoa, Algarve, which is characterized by a Mediterranean climate and landscapes.
Algarve is located in the southern region of Portugal with 22% of the land occupied by forests and
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Figure 2: Landscape units.

38% by uncultivated maquis and gariques. In Algarve, the main species are Citrus sp., Quercus
suber, Quercus ilex, Seratonea siliqua and Pinus pinaster. The population is characterized by a
decreasing and scattered distribution in the mountainous areas and is concentrated in the coastal
zones. Tourism is the main activity and the farming population is continuously ageing.

The importance of the Arade River and its surroundings in the local, regional and national context
can be attested by several archaeological tracks that have been found submerged and around it.
However, it was only in the beginning of the twentieth century that the implantation of an industrial
centre in the river margins promoted some development of the area. The circumstance of the First
World War had great importance for the development of this industry, once it absorbed all the
production. At this time, almost two-thirds of the population worked in industry [24]. Even so,
during the 1960s, the industrial activity collapsed and numerous industrial structures were left
abandoned. The destiny of this whole industrial landscape is still unknown, although during the last
decade some of the interventions that had been accomplished contributed to the disappearance
of some buildings with significant meaning. In this way, it is essential to accomplish a group of
coordinated actions that allow the recovery of this post-industrial landscape. Unlike explanations
that tend to become dominant, the reclamation of the industrial landscape of the Arade River is not
just a type of insurance against forgetfulness [25]. It is an instrument of social legitimation [26, 27] and
a strategy to reclaim and redevelop a post-industrial site to turn it into a multifunctional landscape
[28-30]. This industrial area describes today more than a hundred years of local and regional history,
constituting a testimony to an industrial, cultural and social conception and evolution, which
documents and interprets considerable values for the industrial heritage of Algarve.
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5 RESULTS AND DISCUSSIONS
Using aerial photos and in situ observations, the landscape of the estuarine area and its surrounding
was divided into seven units: A — agriculture, B — artificial dunes, C — marsh, D — salinas, E — industrial
and post-industrial, F — undefined use and G — urban, to analyse the visual quality and fragility of
each landscape unit (Table 1).

According to the used criteria, visual quality is the capacity of a landscape not to change and to
maintain its structure, while fragility is the degree of susceptibility to transformation.

With regard to the visual quality (Table 1) and according to the used parameters, the industrial
and post-industrial, the urban and the artificial dune landscape units present low quality; the unit
with undefined use presents fair quality; the marsh and the salinas units present high quality and
agriculture a very high quality. With regard to landscape fragility, the most fragile units are agricul-
ture and marsh, while urban and artificial dunes are those that present low sensitivity.

Next, 11 viewsheds of the studied area were calculated at selected key view points to analyse the
visual absorption capability (VAC) (Table 2). As this analysis is dependent on the ‘eye of the
beholder’, each one of the authors developed an individual table to reduce possible outliers resulting
from individual perception or experience. In this way, the values presented in Table 2 are an average
obtained from three different tables.

According to the selected parameters (observation position, observation distance, visualization
time, landscape type and slope), point number 4 (P4 — located on the railroad bridge that connects
both margins of the Arade River) and the river line (RL — delineated between both margins along the
study area, representing the viewshed obtained in a boat trip along the river) present an average VAC
and all the other view points present low VAC.

By analysing Table 2, it is possible to verify that at the view points P2, P3, PS5, P6 and P9, the low
VAC is directly influenced by the observation distance (0—400 m) and by the visualization time
(>30 ). At the view points P7 and P8, the low VAC is inherent to a very characteristic landscape type
(salt marsh and salinas) and to visualization time (>30 s). Furthermore, as one may notice, the
parameters observation position and visualization time are constant. With regard to the observation
position, this constancy is inherent in the fact that there is no significant variation among different
points. For this reason and once the observation position is normal, an average value of 3 was
assigned. With regard to visualization time, according to the established parameters, a maximum
visualization time should be attributed to every point once the observer can stay at the same place as
long as he wishes.

Based on the presented results, any intervention or reclamation project developed in this area ought
to be extremely careful and take into consideration the aesthetics and the character of the place.

Table 1: Visual quality and fragility of landscape units at the study area.

Landscape units Quality Class Fragility Class
Agriculture 3 Very high 3 Very high
Artificial dunes 1.87 Low 2 Low
Marsh 2.62 High 2.83 High
Salinas 2.5 High 2.16 Fair
Industrial and post-industrial 1.25 Low 2.16 Fair
Undefined use 2.12 Fair 2.66 High

Urban 1.45 Low 1.30 Low
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Table 3: Brief SWOT analysis.

Strengths Possibility to use natural resources

High geographical possibilities at local and regional levels
Soil and climate characteristics and high bio-energy potential
Several industrial buildings with high heritage value

Weaknesses

Illogical use of space

Lack of specific principles for urban renewal

Difficulty to convince the state (municipality) for immediate funding to reclaim
derelict land

Opportunities Use of sun and wind energy

Increase soil and water quality

Multipurpose use of water

Possibilities of reusing derelict areas in spite of consuming new ones

To create a wide range of recreational facilities

To redevelop the old industrial landscape by enhancing the linkage between the
area and its surroundings

Threats ® Lack of awareness of the importance of estuarine landscapes for ecological
balance and stability of the area
® Limited possibilities of financing support for municipal development
® Lack of political will to establish and finance funds and institutions to support
cultural and environmental development

This fact added to the principal strengths, weaknesses, opportunities and threats of this landscape,
identified during the realization of the SWOT analysis (Table 3), presents landscape architects, urban
planners, environmental engineers and other environmental specialists with a huge challenge, related
to the need to redevelop this landscape, achieving both the reclamation of the abandoned industrial
areas and the maintenance of the spirit of the place.

6 CONCLUSIONS

Today, with the increased ability to disturb and affect large portions of the landscape, there is deep
public concern about the necessity to develop scientific frameworks and methods to assist in land-
scape analysis and reclamation. To achieve sustainable development, reclamation projects should
reinforce landscape character by taking into consideration the aesthetics and spirit of the place, and
integrating the pre-industrial existence in the new landscape. This is the reason why it should be
emphasized that the interlocking relationship between design management and aesthetic function is
a particularly important feature of any design process [33], where computer simulations play an
important role in enabling the development of projects that better adapt to the existing landscape.

The realized aesthetic study as well as the SWOT analysis helped in the assessment of the impacts
that the implantation of a reclamation project would have on this landscape, constituting an impor-
tant instrument to evaluate the cost—benefit relation and the feasibility of implementation of any
project.

Thus, it is possible to conclude that the SWOT analysis of this post-industrial landscape combined
with the aesthetic analysis demonstrated that there is a truly positive cost-benefit relation in its
reclamation, not only because it permits the rehabilitation of a significant industrial heritage but also
because it enables urban redevelopment by reusing derelict spaces in spite of consuming new ones.



L. Loures et al., Int. J. of Design & Nature and Ecodynamics. Vol. 3, No. 1 (2008) 73

The presented landscape evaluation method could help landscape architects, planners and other
professionals involved in the design of sustainable landscapes with aesthetic, cultural and social
values. It could also enrich the decision-making process and help governmental officials to take
appropriate decisions. Furthermore, the incorporation of aesthetic concepts in landscape reclamation
may help minimize its visual impacts, enabling the creation of more consensual design options.
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