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Abstract

This

master thesis aims to investigate how both performance and appearance criteria can be integrated in a design proposal in order to make the project effective from the
environmental point of view but also able to inform people about the values hidden behind the surface of landscape (ecosystem services). In particular it focuses on the importance of soil and the
consequences that its consumption can have on the ecological system, especially in business sites.
With the rapid urbanization of the last decades and the land-use changes, the quality of the natural and cultural landscape of Valtellina, an alpine valley in the North of Italy, has been reduced.
Beyond its visual component, the ecological performance has been and is constantly damaged.
The research aims to look at the local landscape through the ecosystem services
framework in order to understand which are the services that can be potentially
provided and which are compromised by the current land-use management. In addition to this, the
research aims to understand how local people, actors and viewers of the area,
perceive the valley landscape. Their feedback helped to address the design phase, both in the site
selection but also in the design strategy interventions.
From landscape architect’s point of view, the research and analsysis argues there are two main
challenges for the design. First of all, there is a need to find a solution to the effects that
business sites can have on the environment. Second, it’s necessary to make people aware of what’s
behind the landscape surface they normally look at and that is normally judged on visual aspects.
The conclusions derived from the research and analysis phase have been applied on a specific project
site, considering both the key criteria of performance (mitigating the effects of soil consumption)
and appearance (mitigating the visual impact of the site). The design and its effects are communicated through visualization that catch the main interventions proposed for the site but also the
benefits that both the area and people can have from it.
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1.1 Background
As many definitions of landscape provided in the last decades
state, on landscape scale there is the major interactions between
people and nature. As underlined by Burgi et al. (2004), society
and environment are connected both in space and time. This
means that the landscape structure and compositions we see is
affected and at the same time affects human activities (Wu,
2013). Humans and environment are
therefore interconnected
in a spatial explicit way. The combination of effects of the
society and nature become visible with the landscape and since
both of them are dynamic, change becomes the main feature of
landscape together with structure (spatial relationship) and
function (flow) (Forman and Godron, 1986). Different actors and
driving forces
influence and drive the landscape change and
according to Schneeberger et al. (2007), nowadays the change of
many landscapes is going in a direction and with proportions
that cannot be defined sustainable anymore. To clearly understand
changes, control and address it an overview of the actors,
driving forces and resulting changes is necessary. According
to Burgi et al. (2004), driving forces are those factors that
have visible consequences on landscape and that have an influence
on its future evolution. The driving forces can have different
nature: political, economic, cultural (beliefs), technological
(innovations) but can have also a natural/structural base. The
proportion of landscape change varied with time and space: a
radical transformation of landscapes, for example, has been
noticed starting from 60’ immediately after the Second World War
(Schneeberger et al., 2007). Some of the reasons that can be
connected to landscape change can be the low adaptation capacity
of species or the growth of construction with the consequence of
big loss of cultivated land (Schneeberger et al., 2007). Landuse change is recognised as one of the main causes on global
environmental change (Dale et al, 1993) and has been for this
reason studied in connection to important environmental problems
3
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such as land degradation and soil erosion, becoming one of the
main topics researched by landscape ecology. Landscape change
is connected also to the specificity of a place: not all the
places are likely to change in the same way and in the same
proportions. The potential to change can differ and this can
influence the speed in which a place changes. To understand this
Burgi et al. (2004) introduced the concept of “attractor” of
change that is a specific site feature that attracts a driving
force to produce a certain change (for example, an highway exit
normally attracts industrial development and new constructions
around that).

1.2 Problem Statement
Landscape is the expression of an interaction between natural
and cultural forces in the environment (Antrop, 2005). For this
reason, landscape constantly changes. The rural and cultural
landscapes, in particular, are the results of the interaction
between man and land that is reorganized and shaped in order to
answer to the society demands and needs. Men shaped and shape
the environment where they live in order to improve the quality
of life and to obtain more services (Antrop, 2001), often with
consequences on the quality of landscape.

1.2.1 Land-use change and soil exploitation
From the second half of 20th century on, the magnitude and speed
of changes have been more than ever devastating (Antrop, 2000).
The changes that involved the landscapes brought to the loss of
many heritage values and resources (Antrop, 2004). New elements
and structures related to new technologies and life styles
have been overlayed on traditional landscape that lost in many

cases their identity and unity together with their ecological
and cultural values (Antrop, 2004). Three main factors are at
the base of the new landscapes: urbanization, transportation
networks and globalization (Antrop, 2004).
Some trends have been identified by Vos and Klijn (2000) to
describe the phenomenon of European landscapes transformation.
Urban sprawl and the growth of infrastructures and functional
districts, land use developing for touristic and recreational
purpouses, extensifications of land and land abandonment are some
of the factors that affect the rural areas (Vos and Klijn, 2000).
As previously said, landscape qualities and values are compromised
by change. According to Antrop (2006), the recent modifications
of the environment, brought to the loss of both ecological and
aesthetical values of landscape. In the first case, he refers
to the natural (material) values such as biodiversity, habitats
and water. With aesthetical values, he refers more to immaterial
values such as sense of place or the Genius Loci (Antrop, 2005).
The continuous and sistematic process of landscape change,
together with the spread of new settlements, productive sites
and infrastructures have a consistent impact on the environmental
balance both on a global and local scale. The increase of
the artificial surface and the loss of the rural, natural or
seminatural ones alterate the biophysical properties of soil,
most of the time in a irreversible way because of the time needed
to restore and make it (Arcidiacono et al., 2016).

1.2.2 Loss of ecological and aesthetical
values
According to the Europen Commission Report (2006), the process

of soil sealing is considered the main threat due to the
reduction of ecosystem services. The explotation of soil has
critical consequences on the quality of the water and air, on
biodiversity and on climate change. It has also a negative
impact on the safety of products for human and animal food,
and on their health (European Commission, 2006). In addition
to this, the extension of urbanized areas and productive sites
make the borders between urban and rural areas disappear. This
process reduce the functions of soil and natural ecosystems but
also the visual quality of landscape, especially the rural one,
where its identity and unity are lost.

1.2.3 Ecosystem services and their loss
Ecosystem Services are the direct and indirect benefits that
human beings obtain from ecosystems that can be considered as
complex systems characterised by a structure and functions that
change with time and in space (MEA, 2005).
The capacity of a piece of land to produce on a long term
multiple ecosystems services changes in time and with space
due to the effects of natural and anthropic factors. The change
of land use and in particular the extension of urbanised areas
is one of the main change factors of ecosystem services whose
quantity and intensity depends mainly on the typology of land
use (Rodriguez-Loinaz et al. 2015). The waterproofing of soil
is the aspect of urbanization that causes the main negative
impacts on the capacity of a land to provide ecosystem services
since it determines a permanent and irreversible conversion of
this resource and of its ecosystem in a artificial cover. This
interrupts the exchange of gas, water and energy between soil
and the other environmental components (air, water, vegetal
and animal world) referring mainly to the regulation services
4

provided by the soil (Scalenghe and Marsan, 2009). For example,
the capacity of meteoric water infiltration is reduced and the
volume of surface runoff and pollutants is increased (GomezBaggethun and Barton, 2013). The loss of other important ecosystem
services such as the reduction of aquifer, the increase of green
houses gases, the fragmentation of habitats and the lost of
biodiversity and rural areas important for the provision of food
are related to this phenomenon (Artmann, 2014). The consequences
that urbanization has on ecosystem services is influenced by the
waterproof surface and by its layout.
“Europe 2020” and other recent politics for improving the
economy and the occupation of European Union, recognise the
interconnection between economy, human well-being and natural
heritage and promote the protection and the correct management
and valorisation of ecosystem services that are considered
the main factors that can address the safety, regeneration
and economic relaunch of the rural and urban lands (Peccol,E.
Movia, A. 2016). In particular with the strategic tool “Green
Infrastructure - Enhancing Europe’s Natural Capital” (CE, 2013)
the European Union wants to promote the ecosystem services topic
in land and urban planning with an innovative approach based
on the concept of green infrastructure. Europe looks at green
infrastructure as a possible tool to achieve economic development
and environmental protection goals that could be reached thanks
to the functions that “ecosystems” and the green naturally
provide. This can often be considered the best option compared
to the built infrastructures provide by natural engineer because
can give the same results but in a more sustainable way from
the environmental and economic points of view. The protection
of the soil, of land and the valorisation of ecosystem services
are crucial topics for European Union whose goal is to structure
innovative forms of economic development (green economy) on the
base of a sustainable use of natural heritage.

5
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With “Resources Efficient Europe” (CE, 2011), the Union provides
the goals and the necessary actions for an efficient and sustainable
use of the resources. The soil defence and the reduction of
anthropic pressure on this not-renewable resource is the primary
goal in order to reset the land exploitation within 2050. In Italy
and the northern regions, the urban surface is particularly
increased in the recent period in areas that already in 2001 had
values much higher than national average.

1.2.4 Loss of soil in Italy and consequences
In the first years of XXIst century, around 1000 Km2 of
agricultural surface has been lost every year. This means a
loss of productivity for the need of 80 milions of people. In
addition to this, it’s important to remind the ecological value
of soil that is most important and sensitive carbon storage
component in the biosphere (IMPEL Conference, 2015). 50% of the
total carbon is stored in the soil of three countries of North
Europe: Sveden, Finland, England. The most critical countries,
instead, are in the south. Italy, for example, consume between
1500 and 2000 Km2 of land every year. As stated by the annual
report of of the Italian National Institute for environmental
protection and research, in Italy 55 ectars of soil are lost
every day.

1.2.5 Environment and human well-being
According to Bieling et al. (2014), human well-being depends
on natural environment and in particular on nonmaterial values
(according to academic research). After the events of the last
years, in particular extreme droughts, soil degradation and
ecological crises, the link with the natural environment starts

to be considered an important component in human well-being.
The Millennium Ecosystem Assessment (MA, 2005) tried for the
first time to demonstrate how nature and human well-being are
connected. After that, many studies have been done in order to
show the link between human well-being, environment and ecosystem
services (Wu, 2013). Research community focused research in
particular on the subjective values that are related to the
nature and that can be described with the concept of cultural
landscapes.
These are defined by the European Landscape Convention (2000) as
“an area, as perceived by people, whose character is the result
of the action and interaction of natural and/or human factors”
highlighting the interconnection between humans and nature
(Jones, 2003). The definition of cultural landscape stresses not
only its biophysical features but also the meanings and values
that people give addressing aspects such as sense of place or the
aesthetic values that are parts of the landscape. In a cultural
landscape the natural events have been therefore altered by
human interventions.
According to Bieling et al (2014), the goal of the ecosystem
services framework is to understand in which way they can
contribute to human well-being since they can be defined as the
benefits that people can have from the ecosystems they live in.

1.3 Personal Worldview
If we consider our life as a performance, the landscape can be
the theatre, where the land and the entire planet is the stage
of the play of humanity (Turri, 1998). The man, at the same time
actor and viewer, becomes the main factor of growth and change.

A smart and sustainable use of the resources provided to human
beings is necessary to avoid negative effects on landscape. To
achieve this, the contribution of landscape architecture is
extremely important. According to Waterman (2009), one of the
strengths of landscape architecture and its role in the society
is the ability to combine social, economic, environmental
and cultural perspectives. Through strategic design choices,
landscape architecture can combine the human needs, the change
of society requirements, keeping in mind the importance of
the conservation and maintenance of landscape and ecosystems.
Landscape architecture can be considered as a combination of
science and art: the first because, according to Waterman (2009)
science includes the required knowledge and understanding of the
natural environment and the second because design elements are
used in a creative process, giving shape and evoking an emotional
response (Makhzoumi and Pungetti, 1999). The combination of
these two, science and art, can give to landscape architecture
the possibility to be the mediator between the stage (the
landscape), the actors and the viewers (people) (fig.1.1).

1.4 Study Motivation
As previously said, man and landscape interact and influence each
other. Unconosciously, humans have benefits from the environment
where they live. These benefits go beyond the aesthetical
appreciation of a certain landscape and contribute to human
well-being and the quality of their lives.
This was the main motivation that addressed the study in order
to know more about the benefits that human beings can have from
the landscape, going beyond its visual value. In particular,
the study has been focused on a alpine valley in the North
part of Italy, where in the last 4 decades the landscape
changed radically due to human interventions. This, in order to
6

investigate possible intervention that could give a contribution
to the region taken into account but also to the academic and
landscape architecture fields.

“...Landscapes as a theatre...”
Stage (of life)

Actors

Environment

People

Director
landscape architect

Show
Projects

Spectators
People

Fig.1.1
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Personal Worldview “Landscape as a theatre” (Turri,1998)
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1.5 Knowledge Gap
On the base of the first literature studies, a knowledge gap has
been identified in order to address the next phase of research
and design. In particular, the knowledge gap has been described
on two levels: a global one that is related to the general research and design field and a local one that is mainly focused on
the region taken into accountin this study.

1.5.1 Global Knowledge Gap
As previously stated, landscape involves the interaction between
men and the environment they inhabit. Landscape changes according
to human needs and society change. At the same time, landscape
change adresses human actions in a continuous exchange cycle.
The process of change is dynamic and continuous and is threating
the resources that the environment can provide to human beings
that are unconsciously affected both from the material (water
and air quality for example) and immaterial values (genius loci,
visual quality). Research on planning and design strategies to
address land-use change in the future is constantly increasing
both on a global and local level. But, as previously said,
soil consumption is a irreversible process that compromised the
visual and ecological quality of landscape. Understanding which
are the possible innovative methods to mitigate the effects of
what has been already happened can become the object of this
study. Since man is the main actor, responsible of landscape
change, but also an inconscious viewer of what’s happening, is
important to raise his awareness in order to affect the future
actions.

1.5.2 Knowledge Gap in Italy
Report and researches on the current state of italian landscape
and land-use management are published every year. Data about
the effects of the land-use change and soil consumption in
particular, constantly push to discuss about the problem. New
laws and guidelines, strategic plans on national, regional and
province levels for the future development are proposed but
rarely actions are taken to mitigate the effects of what has been
already done both from the visual and ecological points of view.
In order to achieve something, the problem has to be downscaled
on a different level such as municipality, local government,
community level. This could potentially provide more insights on
mitigation strategies as test studies in order to further extend
the application to other contexts.
The research aims to go further than the research and analysis
studies on the current state of landscape, proposing possible
interventions able to translate the theory about landscape change
and the problems related into actions, especially if the landscape
change if looked through the theory of ecosystem services. Since
this is one of the topic that the Alpine Convention highlighted,
can be a good opportunity to the apply the concept of ecosystem
services in a design proposal for a specific site within the
region of the Alps.

the historical persistence of viticulture on terraces whose
gradient can reach also 70 % (fig.1.5). The terraced surface
of Valtellina has an extension over 500 ha, from 300 to 700
meters over the sea level, on the south-facing slope of the
valley. Mainly privately owned, part of the area is included
in the regional park of “Orobie Valtellinesi”, a Special EU
Protection Zone (Scazzosi, 2013). The other slope, oriented
to north (fig.1.4), is mainly covered by forest. Since many
centuries, man and nature have interacted in this area especially
on the northern slope where the forest has been substituted by
cultivations. According to historical documents statements, the
terraces were built between the tenth and fourteenth centuries,
mainly by monks that started the process of clearing woodland
and building terraces. Thanks to its west-east alignment, the
valley has a favourable climate, with the entire northern sloop
oriented toward south. The steepness of the slop increases the
quantity of irradiation and the concentration of solar energy
compared to flat areas. The terraced landscape is just one of
the possible landscapes that can be found in Valtellina but
certainly the most characterising. In addition to this, also the
alluvial plain of the valley tells something about the history
of the area and about the relation the man established with the
local environment. The main river that crosses the valley and
its tributaries define a rich ecosystem and sceneries. Rising
towards the higher parts of the mountain, the traces of human
interventions decrease until the untouched, natural landscape
of mountain peaks are reached.

1.6 Case Study: Valtellina, an alpine valley
Valtellina is an alpine valley located in the extreme northern
part of Italy, in the region of “Lombardy”, along the Swiss
border (fig.1.2). The valley, which runs from East to West, has
an extension of 119 Km and is crossed by the river Adda, the
affluent of Como Lake (fig.1.3). The area is known mainly for

1.6.1 Land Use Change in Time in Valtellina:
driving forces and resulting changes
According to Batzing (1991), mountain landscapes have been
produced in the past by local people in the daily struggle
8
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Fig.1.2

Location of the case study in Italy and Europe

Munich
Innsbruck
Zurich

LEGEND

Lombardia borders
Zurich
Valtellina borders
Alpine Convention
Main connections province - surroundings
Main hidrography
Comunità Montana Sondrio
Hillshade map

Zurich
St.Moritz
St.Moritz

Trento

Sondrio

Lugano

Como

Bergamo

Fig.1.5 A view on the valley, the terraced landscape and the
alluvial plain

Milan

Fig.1.3

The valey and its connections

Fig.1.4 A view on the north facing slope from the vineyards

Fig.1.6 View on the south facing slope of the valley
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to survive. For this reason, the landscape development has
been the result mainly of an unconscious process, effect of
local population activities. On the contrary, in the last
decades, mainly starting from ’60, the development of mountain
landscape has been connected to external factors such as global
market, tourism demand and political strategies with important
consequences on the value of landscapes from the aesthetical,
social and ecological point of view.
As the other mountain regions, also Valtellina is highly
vulnerable to socioeconomic changes and the human wellbeing of
people that live there. In the last decades, mainly starting
from 60’ the landscape of the area changed rapidly also on the
base of radical changes from the social and economical points
of view. The rapid change in the use of land, in particular the
abandonment of agricultural areas, growth of forest extension
and the urbanization phenomenon had an influence on the visual
impact of the landscape but also on its capacity to provide
certain services that are at the base of human well-being.
The results of the study made by “Società Economica Valtellinse”
(Economical society of Valtellina) and “Fondazione Fojanini di
Studi Superiori” (Fojanini Foundation of higher education) show
the change of land-use in the middle part of Valtellina in the
period between 1961 and 2007 (fig.1.7). 60’ corresponds to the
period of the economic growth, when new inputs coming from
outside started to change the economy of the valley that was
previously mainly based on agriculture. New opportunities pushed
many farmers to abandon the agricultural activities and work
in other sectors for a better remuneration, especially in the
new factories that started to grow in the valley. This brought
to a reduction of the rural land, in particular the vineyards
and an expansion of the urbanised area, business sites and
infrastructures.

11 Chapter 1. Problem Introduction

In the figure 1.7, the analysis took into account an area with
a total surface of 77.800 hectars that goes from 258 to 4.021
meters over the sea level. 14% of the total surface (around
11.000 hectars) is used for agriculture purposes and is covered
by meadows, pastures, fields, vineyards and orchards.
From the comparison of the land use maps in two time laps (1961
and 2007) some reflections on the evolution of land use can be
done (fig.1.7 and fig. 1.8). Is clear, for example, that the land
surface used for agricultural activities considerably changed: the
arable grounds on higher altitudes have been abandoned (because
less accessible) while those on the bottom part of the valley
increased. The surface of orchards clearly increased and in some
cases replaced ground surface previously used for vineyards. A
big surface that in the past was used for agricultural purposes
and that has been abandoned has been replaced by the natural
growth of the wood and shrubs vegetation. This determined the
loss of a big surface of vineyards and grasslands. If in the
last decades neglected and uncultivated surfaces increased,
the urbanization increased in a consistent way covering part
of the ground that was used for agricultural purposes: urban
centers expanded their surfaces both for the abandonment of
historical centers and for the increase of population. Mainly at
the borders of urban centers and along the main infrastructure
that run through the valley, business and commercial sites have
been built: this completely changed the impression of the area
from the main infrastructure since a continuous concrete and
windows wall is in the foreground and the cultural landscape
becomes a secondary component in the background.
One of the clearest changes in the land-use of last decades
is the rapid growth of the productive and commercial areas of
storehouses and shops along the main infrastructure or on the
boders between the urban centers and the rural landscape. As
shown in the graphic (fig. 1.9), the urbanized area in the entire
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Fig.1.7 Land-use map (1961-2007) of the central part of
(Società economica Valtellinese)

the valley.
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Land-use map of the central part of the valley in 1961
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Bare ground
Water
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Land-use map of the central part of the valley in 2007

Roads

Fig.1.8
Land-use map (1961-2007) of the central part of
the valley untill 600 meters over the sea level.
(Società economica Valtellinese)
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territory of the middle part of the valley increased of 167,7%
2007
and of 188,2% if just the territory till 600 meters of altitude
is considered. This is clear also by the land-use maps comparison
in the two time laps (fig. 1.8): these highlights the expansion
of urban centers in particular the main city of Sondrio in the
middle of the area. With the change of society and the economic
growth and globalization, a big part of the surface that was
used for agricultural purposes has been used and is being used
for the construction of storehouses, sheds and shops. If the
urbanized surface increased, at the same time the region has
known a consistent reduction of the pastures and vineyards
mainly for the difficulties related with their management and
because many farmers choosed for a more convenient job. This
corresponded with a growth of the forest surface that covered
abandoned terraces or pastures.
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Land-use change has consequences both on the scenic value of the
landscape but also on its ecological functions. If looked through
the lenses of an ecologist, landscape change can correspond to a
change of habitats and consequences on flora ad fauna equilibrium
(Schrott et al. 2005). In addition to this, landscape change
can have also consequences on hydrological system and water
management (Pijanowski et al. 2007).

-42,6 %

Fig.1.9 Land-use change graph of the central part of the valley (Società economica Valtellinese)
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2.1 Purpose and objectives
Starting from the problem statement and knowledge gaps introduced
and described in the previous chapter, the purposes of this
research study are established. Reflect on the current situation
of landscape in the alpine valley taken into account with a
particular focus on ecosystem services framework is certainly one
of the purposes. Secondly, suggest possible design interventions
able to improve the actual situation on the base of the analysis
conlcusions.
These purposes addressed the objectives of the research study
that aims to identify which are the current conditions of the
local landscapes from two different perspectives. Through the
ecosystem services framework, the problems and opportunities
of the area are identified. In order to understand local people
perception of the landscape, they are involved and their
contribution is used as a tool both during the research and the
design phase. The combination of the results becomes important
to define problems, design objectives and strategies.
In order to be able to achieve the purposes and objectives
described, the study starts with the formulation of research
questions. The goal of research questions is to collect the
right information in order to be used later in the design phase
and in the solution finding process. According to the objectives
of the study, proper questions should be formulated (fig. 2.1).
In paticular:
Purpose 1: Research (What?) questions are asked in order to
collect data and in a descriptive way reflect on the area from
different perspectives. In particular, through the ecosystem
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services framework is possible to define which are the services
provided and which are compromised by the current way landscape is
managed. Through people contribution, is possible to understand
their perception of the local landscapes.
Purpose 2: Design (How?) questions are asked in order to combine
the data collected and translate them in a design proposal.
In particular, combine two main criteria in the design phase:
performance and appearance in order to mitigate the aesthetical
and ecological loss. This in order to make the design functional
and ecological performative and visually attractive in order to
raise questions and interest in local people.
The objective of this research is to propose a design that
combine the visual and functional aspects of ecosystem services
in order to solve the ecological problems of the area and at the
same time the visual impact of land-use change.
Research Question
WHAT?

Design Question
HOW?

Collect and analyse data
-descriptive-

Elaborate and translate data
-exploratory-

Current situation of
landscape change
in Valtellina.
Ecosystem services
and people
perception.

Combine ecological
performance and
appearance through
design.

Fig.2.1 Purpose of the study and questions formulation

2.2 Research Questions
Main research question:
What is the current situation of the landscape in Valtellina
according to the ecosystem services framework and local people
opinion, and in particular in relation with local business sites?
Sub research questions:
SRQ1 What are the negative effects that local business sites
have in terms of appearance and performance?
SRQ2 What are the ecosystem services compromised by business
sites and which could be potentially improved or provided?
SRQ3 What are the current plans for the developent of the site
and which the possible opportunities to be included in the
future of the area?
SRQ3 What design strategies to be applied on the site can
mitigate the negative effects on the provision of ecosystem
services?

2.3 Design Questions
Main design question:
How appearance and performance can be integrated in an exemplary
design in order to reduce the visual impact and the effects on
the surrounding in terms of ecosystem services provision?
SDQ1 In what way the design can improve the performance of the
site in terms of ecosystem services?

SDQ1 In what way can the design intervention improve the
appearance of the site and make the hidden ecosystem services,
visible?

2.4 Process of study
In this study quantitative and qualitative data research are
combined in a mixed method approach. The study area shows a
combination of a rich variety of landscapes, some more natural
and others where the relation that man established with the
environment is more visible (cultural landscape). Different
landscapes correspond to different ecosystem able to provide a
variety of services at the base of the environmental balance
and human well-being. Multiple characteristics should therefore
taken into account in order to have an overview of human and
environmental facors. The use and integration of different
research methods aims to deal with the complexity of the local
landscape and its different components (human and environment)
and the landscape architecture multidisciplinary approach.
For this reason, the landscape is analysed both through the
scientific theory of ecosystem services concept that provides a
more objective structure and the local people response in order
to make use of the opinion of people that daily see and live the
landscape taken into account.

2.5 Research-Design Process
‘Research’ can be defined as the the activity that generates new
valid and reliable knowledge and insights (Creswell, 2009) while
‘designing’ is the process through which a form is given to
objects and space (Lenzholzer et al., 2013). The concept of
‘design’ refers to the final result of ‘designing’ process whose
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objective can be the translation of the project in the reality
or a more abstract contribution to the change of environment.
In landscape architecture field, research and design are strongly
related and they support each other. Different relations can
be established between design and research. Choosing the right
method can help to organize the research and answer in a proper
way to the questions formulated.
Three different types of interactions between research and
design have been described in the landscape architceture field
(Lenzholzer et al., 2013): research for design, research on
design and research through designing. In this study two different
approaches are used: research for design (RFD) and Research
through designing (RTD).
In the first case (RFD), research is used as tool to support
and inform designing process, the final design artefact and its
reliability (Lenzholzer et al., 2013). In this case, the designer
uses the knowledge collected through the research phase to
support its design proposal. With the research through designing
(RTD) approach the research method is the designing activity
itself. In this kind of approach, the designing process becomes
a tool to generate, test and prove new knowledge and hypothesis
formulated (Lenzholzer et al, 2013; Duchhart, 2011).
As shown in the research/design flowchart (fig.2.2), both RFD and
RTD approaches will be used in two different moments of the study
process (stage1 and stage2) according to the typology and aims of
the questions formulated. A good performance of the ‘research’
and ‘design’ can support the study and its reliability.
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2.5.1 Research for design
In the first stage of the process the ‘Research for design’ approach
is used. In this case, the research activity is conducted in
order to collect the information to be used in the next phase of
designing. Through research, data and principles are collected
and knowledge produced to be applied in the designing phase in
order to achieve a functional and appropriate design proposal.
In this stage, people contribution (photo analysis), literature
review and landscape analysis will provide the tools for design
interevntion that takes into account both the performance and
appearance criteria.
‘Research’ is in this stage the tool
to define principles, guidelines and hypothesis also with the
analysis support.

2.5.2 Research through designing
In the second stage, the activity of designing becomes the tool of
research. As previously described, designing becomes the process
through which generate and test new knowledge (Lenzholzer et al,
2013; Duchhart, 2011). Design models iterations become the tool
through which test different project directions evaluated on the
base of the criteria defined choosen.
‘Design’ is used to evaluate and test the hypothesis and guidelines
build in the previous stage and becomes the tool through which
the criteria previously defined are applied (Milburn and Brown,
2003). In this study, performance (in particular ecosystem
services concept) and appearance are the two main criteria used
to evaluate first the models and the design.

Background studies and Research Proposal

PROBLEM
ORIENTATION

PRIOR KNOWLEDGE:
-

Education;
Experiences;
Professional Lens;
Worldview;

First suppositions
according to the
personal knowledge
and the study done
on the area.

THEORETICAL
CONTEXT

PROBLEM
STATEMENT

KNOWLEDGE GAP

RESEARCH
OBJECTIVES

RESEARCH
QUESTIONS

Definition of the
research topic
and structure the
theory

General problem in
the scientific
context and the
problem of the
case study.

What is missing in
the theoretical
context that should
be investigated.

Goals I want to
achieve through
the research/design work.

+ subquestions
guidelines.

as

PHOTO ANALYSIS
- Picture subjects (what?)
- Subject location (where?)
- Reasons of choice (why?)
Issues raised from
people consultation,
picture and
landscape analysis

SYNTHESIS

DESIGN
- Objectives;
- Goals;
- Strategies;

ES LANDSCAPE ANALYSIS
- E.S. provided;
- E.S. compromised;
- Risks and opportunities;

Combination of data
collection and
interpretation in
order to adress
decision making
process

LITERATURE
Implications for
the design

WHAT?

Collect and
analyse data

REVIEW

- Ecosystem services concept
- Landscape change
- Eco-revelatory design

STAGE 1 Research for design

HOW?

Translate data

-

SITE STUDY

Selection of the site;
Site visit;
Analysis of the site;
Existing plan analysis;
Literature review;

STAGE 2 Research through design

Model iteration

Model iteration

M1
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M5
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Mn
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DISCUSSION
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Fig.2.2 Research-design flowchart
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2.5.3 Knowledge claims

2.6.1 Landscape Sustainability Science

Since landscape architecture deals with practical sciences,
landscape researches, strategies and methods are generally
related to exploratory questions starting wth ‘how’. In this
study process and different stages, different kinds of knowledge
are considered in order to be able to answer the questions.

Different definitions of “sustainability” and “sustainable
development” have been provided especially after the WCED report
(1987) that defined as sustainable the “development that meets
the needs of the present without compromising the ability of
future generations to meet their own needs” (WCED, 1987). This
means that the process of change that involves the landscape
should enhance harmony between the exploitation of resources, the
directions of the investments and technological developments,
and the change of institutions in order to grant the potential
to meet human needs now and in the future (WCED, 1987).

According to the framework defined by Creswell (2009), the kind of
study conducted in this research can be classified as ‘pragmatic
research through design’. This because based on two different
kinds of knowledge: objective and subjective. Design solutions
are derived from a combination of a technical and scientific
knowledge based on literature and more creative methods based
on suggestions and inspirations derived from the site. The
different stages of the research process will influence the type
of knowledge required (Creswell, 2009).

2.6 Theoretical framework
The concept of landscape sustainability science and in particular
the definition given by Wu (2013) connects people and the
environment they live in through the concept of ecosystem services
that becomes the medium to grant human well-being. In this
study, particular attention is given to the concept of ecosystem
services as the benefits people have from the landscape and the
importance they have in people lives. The connection between
these two aspects has been described by the “Daly Triangle”
(Meadows, 1998). In order to raise the awareness of people about
the benefits they receive from landscape, “eco revelatory design”
can become a tool to catch the attention of the audience through
specific design strategies such as exageration (Meyer, 2008).
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The definition provided by Wu (2013) better takes into account
the social component in relation with the environment where
lives. According to Wu (2013), landscape sustainability can
be defined as the capacity of landscapes to provide long-term,
landscape-specific ecosystem services that are essential for the
maintenance and the improvement of human wellbeing. According
to this, is sustainable the development that meets human needs
both of the current and future generations within the limits
of the environment (Wu, 2013). This definition highlights two
main concepts, the ecosystem services and the human well-being
that are connected by a dynamic relationship where internal and
external factors and influences set in.
There are different human needs and Maslow (1954) organised them
in 6 groups in a hierarchical pyramid (fig.2.3): physiology,
safety, love and belongings, esteem, self-actualization and
self-transcedence (Maslow, 1954). Also the Millenium Ecosystem
Assessment in 2005 defined 5 different levels of human well-being:
basic material for a good life, freedom of choice, health, good
social relations and security. Different other classifications
of human needs have been defined but from the comparison of them

we can state that there is both an objective and a subjective
dimension of human well-being and that both of them are essential
(Stiglitz et al. 2009). In fact, according to Naveh (2007)
not only the material and economic needs of people have to be
considered but also their spiritual needs, want and aspirations.
The different concepts about sustainability that with time have
been defined were summarized by Daly in 1973 through a framework
known as “Daly Triangle” (Meadows, 1998) that through a strong
sustainable perspective highlights the relationship between the
NATURAL CAPITAL

main key sustainability dimensions: in particular the natural
environment is at the basis of the pyramid and is considered as
the ultimate tool to achieve the ultimate ends for human wellbeing. In between there are economy, technology, politics and
ethics that are intermediates steps to bridge to human wellbeing
(Meadows, 1998). An important provision to the discussion has
given by Dominati et al. (2010) that linked ecosystem services
concept, natural capital and Maslow’s hierarchy of human needs.

ECOSYSTEM SERVICES

HUMAN NEEDS

Cultural Services
- Spirituality;
- Knowledge;
- Sense of place;
- Aesthetics;

Soil Natural
Capital

Inherent
Properties

Selftrascendence
Regulating Services
- Flood mitigation;
- Filtering of nutrients;
- Bio. control of pests and deseases;
- Recycling of wasters and detoxification;
- C storage and regulation of N2O and CH4

Spiritual n.

Selfactualization
Esteem

Love and belonging

Manageable
Properties

Psychological n.

Provisioning Services
- Physical support;
- Food, wood, fiber;
- Raw materials;

Safety and security

Physiology
Survival n.

Fig.2. Relationship among soil natural capital, ecosystem services and human needs modified from Dominati et al. (2010) ( Wu, 2013)
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2.6.2 Ecosystem Services concept

2.6.3 People Awareness

If the final goal of sustainable developments, as previously
said, is the human well-being, the process to achieve that
have to protect the life-support system provided by earth. In
particular, the preservation of services provided by ecosystems
have to be granted (Levin, 2012). Ecosystem services are for this
reason the life-support system provided by earth and that grant
the human well-being: ecosystem services connect in this way the
environment (ecosystems) and society (humans) (Wu, 2013). With
landscape specific, Wu (2013) refers both to the different types
of landscapes that provide each different kinds of ecosystem
services that require different strategies to be maintained and
the fact that landscape pattern creates, mediates and impedes
ecosystem services (Wu, 2013). In addition to this Wu (2013)
stated that landscape structure affects and is affected by the
dynamic relation of ecosystem services with human well-being.

Landscape and its components such as topography, soil, water,
plants and space is the medium of work of landscape architecture
practitioners. The impact of the human actions on the environments
pushes them to focus on the ecological aspects of sustainability.
According to Meyer (2008), appearance differs from aesthetics
and the performance of a certain landscape can include both
an ecological function but also a more emotional and ethical
revelation. In order to have a cultural impact on people,
a concern for beauty and appearance has to be included in
sustainable design.

The relationship between ecosystem services and human wellbeing is affected by spatial heterogeneity (Wu, 2013). Since
the landscape pattern is related to the biodiversity and the
ecological processes, it has to be connected with the generation
and ecosystem services across the landscape: this means that
there are certain landscape configurations that better improve
and maintain ecosystem services and human well-being (Wu, 2013).
All kinds of landscape (natural, semi-natural, agricultural and
urban landscapes) are able to provide ecosystem services
but not the same, in the same amount and quality. Natural
landscapes for example are important to maintain biodiversity,
ecological processes, ecosystem services also on a global scale.
For agricultural and urban landscape, if the natural capital
decreases the built, human and social capital increases (Wu,
2013).
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According to Meyer (2008), products of landscape architecture are
not just designed ecosystems or process strategies. The results
of landscape architecture are cultural products with certain
forms and experiences able to evoke feelings and reactions
through space, sequence and form.
According to the geographer Denis Cosgrove in “social formation
and symbolic landscape”, works of landscape architecture
considered as cultural products can influence and change human
consciousness. If design can not probably change society, can
influence and shape individual consciousness and help people to
define priorities and personal values (Meyer, 2008).
Elizabeth K. Meyer (2008) uses two specific terms in relation
with landscape architecture field: appearance and performance.
According to Czerniak (2001), two different perspective can be
used to look at designed landscape. In particular they can be
considered for the way they look (appearance) and the way they
function from the ecological point of view (performance).

2.6.4 Eco-revelatory design
A sustainable landscape design should go beyond the pure ecological
performance but should work also as a social and cultural tool.
A design can reveal the natural cycles that normally are hidden
from people’s eyes. This can become possible combining natural
processes and the daily people routine and spacial practices.
Ecological and social cycles can be interconnected making people
activities of everyday life part of the features and events
of a specific place in order to reveal and experience the biodynamics processes of a certain enevironment (Meyer, 2008).
Meyer (2008) states that a sustainable landscape design should
have an evident and palpable form able to catch the attention of
the audience. This can become possible through some strategies
that can be applied in landscape design such as exaggeration,
amplification, juxtaposition.
Natural processes and structures can be revealed and regenerated
through the process of experiencing hypernature designed landscape
that amplifies and exaggerates the experience. The beauty of a
certain landscape can influence us and our psyche. Experiencing
a certain landscape, we are reconnected to the bio-physical
world. New forms of beauty and their appreciation can activate
an aesthetic experience and be discovered because they reveal a
new relationship between human and non-human life processes of
which people were previously not aware of (Meyer, 2008).

2.7 Methods
Since, as stated before, the theoretical lenses defined are
grouped under the broad concept of the pragmatic approach, also
the process of research through designing is pragmatic. According
to Lenzholzer et al. (2013), “research questions posed within

pragmatic RTD concern natural and cultural aspects as well as
design procedures, often within a certain geographical context”.
According to Milburn and Brown (2003), the approach to design
changed in the passage from modernism to postmodernism and more
importance has given to issues like “social responsibility,
sustainability, environmental responsiveness, environmental
integrity and human health” (Milburn and Brown, 2003): this
pushed the professionals, included landscape architects, to
recognise in the research component an essential part of the
design and planning process.
In general, research can be incorporated in the design process
in three different stages: before, during or after the designing
phase. The first includes indirect research ways such as library
research, review of precedents studies or intrinsic research and
direct ways that include site inventory and analysis (Milburn
and Brown,2003). When research is incorporated during the design
phase, is used as tool to influence the concept generation and
the application of the concept itself on the site taken into
account. Milburn and Brown (2003) proposed four models in which
research can play different roles. In this thesis, the analysissynthesis model will be used as guide in the design process:
in this case design concepts are tested and defined through the
criteria selected and provided by the research component. In
this model, information collected with different methods and
different ways are incorporated in the design through “a process
in which standard rules are applied, general and more specific
data are analysed, and new ideas are developed and tested”
(Schon, 1988 in Milburn and Brown, 2003). Three main steps can
be identified: aquisition of knowledge, application of knowledge
and assimilation/understanding of knowledge (Milburn and Brown,
2003). According to the goal of the design research conducted,
the emphasis can be on the design process or the design products
(Lenzholzer et al., 2013): in this case the concrete design
solutions will be proposed for a specific location.
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2.7.1 Literature review
In order to ensure the validity of the study and its authenticity,
appropriate literature review is required. Literature review,
as a research method, is included since the first phases of
proposal and through the next stages of the study. In the first
stage, literature review is used to frame and define a consistent
starting proposition. Problems and knowledge gaps are defined too
on the base the literature review.
The first stage of the study requires a consistent literature
review. This can include academic papers about specific topics
but also policy documents about the case study taken into account.
In order to have a better overview of the content and build a
consistent ground of knowledge and data, the literature study
can be organized according different categories/key words that
in this specifc research are about:
- Ecosystem Services concept;
- Eco-relevatory design;
- Business park-nature design;
- Alpine Convention policy documents;

2.7.2 Photo collection and analysis
As previously stated, people are the actors and viewers of
landscape that changes to answer to their needs. People have for
this reason a big role and responsability in landscape change.
Local people have been involved in order to understand their
perception of landscape. During the research phase has therefore
been asked their contribution. The photo collected have been
an important research tool that provided insights about social
perception of landscape and helped to address the next phases.
In particular, the choice of the project site has been based
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also on people response (according to the concentration of the
amount of pictures). In addition to this, the analysis of the
pictures on the base of the subject or the typology of photo
has addressed the concept and designing phase. Pictures have
been used also for inspirations and suggestions and the subjects
catched used as ‘ingredients’ for designing.

2.7.3 Map analysis
Map analysis has been an important tool used in different stages
of the study. Firstly, in the first stage of problem definition and
case study introduction. Maps and related quantitative data and
graphs have been used to place the case study within a general
global problem (land-use and consequent landscape change). Map
has been used as a tool to place the pictures receieved according
to the location where have been taken and thanks to that define
and choose the design site. For the last stage of the study, the
designing process, local planning documents and related maps,
GIS studies have been used for the analysis of the site and the
definition of the strategies, design solutions and the location
of the interventions.
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3.1 The Website and the picture collection
As described in the previous chapter, this study aims to take
into account the social component of landscape and understand
local people perception of the area where they live and its
landscape. In a participatory process, there are different
ways and moments where people can be involved. In this study,
the main goal is to use people as a research tool to collect
opinions and information, in order to formulate a problem and
the objectives for the next design phase (Zanen and De Grot,
1991). At the same time, involving people can mean raise their
awareness about specific problems related with landscape. In order
to communicate to people the goal of the study and ask their
contribution, a website has been created as an intermediary tool
between the landscape architect and the public. In addition to
this, a facebook group has been opened and postcards (fig. 3.1)
delivered in libraries, cultural centers and shops of the main
city province. To people has been asked to send two pictures
of local landscapes, a positive and negative example, provide
the reasons of the choice and the location where the pictures
have been taken. In this way, has been possible to answer to
three main questions: what kind of place is represented in the
pictures, where the place is located and what people think about
the landscape choosen. The website has been called “Valtelling”
(fig. 3.1) that comes from the combination of the name of the
valley “Valtellina” and the english verb “telling”. People can
tell something about what they think of the area where they
live through the pictures and the website can become a tool, in
the future, to tell about the valley and the project is going
to be proposed. 68 people replied and a total of 136 pictures
(see appendix 1) have been collected. The pictures have been
categorized and analysed according to the content, the results
collected in tables and then translated in diagrams. In addition
to the results derived from the analysis of the content, a
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map has been produced to show both the location where the
pictures have been taken and the type of picture (punctual or
representing a scenery). Finally, also the descriptions provided
by the photographers have been categorised in order to see the
similarities and define which are the aspects people took into
account in the choice.

Fig.3.1 The postcard and the Logo of the website www.valtelling.com

Type1
An element detached from the
context

Type2
An element/land-use within a
scenery

Pers
The
the
phot

THE SCALE AND THE OBJECT OF THE PICTURE

3.1.1 Pictures Objects
Once the pictures have been collected, different tables (see
appendix) have been used to categorize them and analyse the
subject represented. Three main factors have been taken into
account:
- The scale and the subject of the picture (fig. 3.2);
- The focus of the picture (fig. 3.3);
- The perspective used by the photographer (fig. 3.4);
First, the subject represented in the picture can be a specific
element in the landscape or, for example, a scenary. This
normally depends on the scale of the subject. The pictures
have been categorized in three main scale groups: small if the
subject is an element that belongs to the landscape (a specific
tree, a building, etc.), medium such as a specific land-use/
pattern in the landscape (a vineyard, a field, etc.) and large
if an entire scenery with a combination of different landuse types and elements is represented (views on the alluvial
plain, on valley, etc.). Second, the focus from the photographer
perspective (fig.3.3). In some cases, the subject of the picture
is
considered as a detached entity from the context (something
THE FOCUS OF THE PICTURE
considered positive or negative for its features) while in
others the choice of the subject comes from its relation with
the surroundings (a building in specific location, a landscape
element in a certain context). Third, the perspective used by
the photographer (fig.3.4). Some pictures have been taken with
an “insider” perspective. This means that the picture has been
taken within the subject represented (between the tree of an
orchard
or the constructions
of a certain site, etc.). In other
Type1
Type2
An element detached
the
Anis
element/land-use
withinfrom
a
pictures,
the from
subject
represented
a detached point of
context
scenery
view (the alluvial plain interventions from the vineyards, the
mountain slopes from the fields of the alluvial plain, etc.).
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Fig.3.3 The focus of the picture
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Fig.3.4 The perspective used by the photographer
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These aspects took into account the features of the picture and
the subject represented. At the same time a more detailed summary
of the object represented has been done in order to understand
which kind of elements, land-use types, landscapes have been
catched in the pictures. A list of land-use types on the base of
existing map analysis made on the area has been produced and used
as a tool to analyse the picture subject in an objective way. In
addition to this, a summary of the subject represented has been
made on the base of the reasons provided by photographers (the
intention of the photographer was to take something specific but
the pictures rapresent also other elements).
The results of the analysis of the pictures subject have been
represented through simple graphs both for the positive and
negative examples. In particular, conlcusions about the subject
of the picture, its focus and its scale and the perspective used
by the potographer are represented in the graphs.
In the first column (fig.3.5), the results of positive examples
analysis are collected. About the subject of the pictures, water
in its different shapes (streams, rivers, lakes, waterfalls)
is certainly the element that more often people choose as a
positive example. In addition to this, also the traditional rural
landscape of vineyards and orchards and historical settlements
and buildings are often catched in the pcitures. Only in few cases
other subjects have been choosen by people and in particular
consist of the rural landscape of the alluvial plain, recent
interventions in the landscape, forests and mountain peaks.
If the focus of the pictures is considered, almost 70 % of
the pictures represent an element located in a specifc context
and from an insider perspective of the photographer (59%). If
the scale is taken into account, the positive examples equally
represent small, medium and large subjects.
In the second column (fig. 3.6), the results of negative examples
analysis are collected. In this case, pictures mainly represent
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human interventions in the landscape. In particular, the
intervention made in the alluvial plain (business and commercial
sites, urbanization, etc.) are the subjects that more often are
catched people in the pictures. In addition to this, also examples
of abandoned or neglected places are also choosen by people as
negative examples. In particular, abandoned historical buildings
and landscape such as the terraced vineyards. Infrastructures
such as roads, pylons for electric energy, or water pipes are
also subjects of the pictures. On the contrary of positive
example, the focus of negative example pictures is often in
this case a specific element out of its context. Almost 60% of
the pcitures represent a small scale subject located in the
landscape while in terms of perspective used there is a balance
between insider and outsider perspective.

3.1.2 Pictures Location
In order to concentrate the amount of pictures in a more
restricted area, has been asked people to focus their choice on
the middle part of the valley that corresponds to the borders
of “Comunità montana di Sondrio”, a local territorial entity
that was born for the valorization of mountain areas (fig. 3.7).
This mainly because the area is where more data about land-use
change of the last decades are available (fog.1.5). In addition
to this, the central part is also where the main anthropic
intervention are concentrated (including the cultural landscape
of vineyards terraces).
Defining the borders of the area gave
the chance to have an higher amount of pictures on a smaller
surface. This helped also to identify the design site, as will
be described in the next chapter.
From the information provided by people, the pictures have

Summary of pictures analysis

7

Subject of the picture

8

Subject of the picture
5

6
5

1

4

2

3

1_Water: 38% (26pic)
2_Vineyards and orchards: 18% (12 pic)
3_Historical settlements/buildings: 13% (9 pic)
4_Valley bottom rural landscape: 9% (6 pic)
5_Recent Interventions: 9% (6 pic)
6_Forest: 6% (4 pic)
7_Mountain peaks: 6% (4 pic)
8_Other: 1% (1 pic)

4

2
1

3

Focus of the picture

Focus of the picture

1_Element out of context: 31% (21 pic)
2_Element within its context: 69% (47 pic)

1

1_Valley Bottom Interventions: 45% (31 pic)
2_Abandoned buildings: 21% (14 pic)
3_Abandoned landscapes: 15% (10 pictures)
4_Infrastructures: 15% (10 pictures)
5_Other: 4% (3 pictures)

1_Element out of context: 69% (47 pic)
2_Element within its context: 31% (21 pic)

2

2

1

Scale of the subject
3

1_Small: 40% (27 pic)
2_Medium: 31% (21 pic)
3_Large: 29% (20 pic)

2

Scale of the subject

3

2

1

1_Small: 56% (38 pic)
2_Medium: 29% (20 pic)
3_Large: 15% (10 pic)

1

2

Perspective of the photographer

Perspective of the photographer

1_From inside: 59% (40 pic)
2_From outside: 41% (28 pic)

1_From inside: 47% (32 pic)
2_From outside: 53% (36 pic)

1

2
1

Fig.3.5 Results positive examples analysis

Fig.3.6 Results negative examples analysis
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Legend
Negative example (punctual)
Positive example (punctual)
Negative example (view)
Positive example (view)

Fig.3.7 The area selected for the survey
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Fig.3.8 Map of pictures location

been mapped according to their location (fig. 3.8). In the map
different information are communicated. The colour shows which
are defined as positive (green) and which as negative (orange)
examples of landscape. As previously said, the subject of the
picture can be punctual or represent a larger scenery. In the
last case a coloured visual cone shows the direction the picture
has been taken. Most of the pictures have been taken within a
maximum altitude of 800 meters over the sea level. Only in few
examples areas in higher altitudes are represented.
From the map is visually clear where the higher amount of
pictures is concentrated. This has helped, in addition to the
landscape analysis, to define the site of the project for the
design phase.

3.1.3 People Response: classification
The European Landscape Commision defines the landscape as “a
part of the territory as it is perceived by the population, the
character of which results from the action of natural and/or human
factors and of the relations established between them.” With
this definition, the social function of landscape is underlined.
Society and the consequences that its actions can have, are all
components of the landscape.
The term “landscape” normally refers to the features that a
specific territory displays and that comes from an interaction of
different components and the way people perceive it. The concept
of landscape doesn’t refer just to the physical framework where
people life take place but also to the perception that people have
of the surroundings through different factors such as senses,
personal knowledge, emotions and culture. Each person looks at
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the landscape through a personal optic and perception.
In order to understand which factors have influenced the choice
of the subject of the picture, has been asked to people to
provide the reasons of the subject selection. The reasons that
people provided to justify the choice of the subject of the
picture have been extremely important to understand the way
they perceive the landscapes and which are the values that
recognise in it. Comparing the pictures and people descriptions,
many similarities have been found and some categories have been
defined in order to summarize the results achieved both for the
positive and negative examples.
In general, people based their choice on mainly visual aspects
for example for elements of disturbance in the landscape that
can be ruined buildings, neglected areas or industrial sites.
The reasons they provide can be reconnected mainly to cultural
values. Interventions and elements that do not belong to the
traditional landscape and do not belong to its identity. In
general, the elements are man-made artifacts. On the contrary,
in the case of positive examples, many pictures represent
natural elements such as water and forests, or traditional and
cultural landscapes that belong to the history of the valley.
The motivations that people have provided are connected to
the aesthetic and visual role that the objects have in the
landscape: the examples provided are considered negative mainly
because not pleasent to see in the landscape and because they
show lack of maintanance and
respect for
a place and the
environment in general. One of the most critical issues is
the change of land-use of the bottom part of the valley: the
industrial and commercial areas made of sheds and large concrete
surfaces appear often in the pictures and are described as a
risk for the traditional and cultural landscape that is damaged

Photographer n.6

Photographer n.11

“L’acqua, “forzata” entro le enormi strutture, compie un
lavoro certamente nobile, produrre energia pulita, ma il
prezzo da pagare è una enorme cicatrice verde che segna
indelebilmente buona parte del pendio.”

“Come esempio negativo allego la fotografia della
zona industriale di Chiuro. Da piccola spesso
mi recavo con i miei “al piano” a raccogliere
il fieno, … mi ricordo che bevevo l’acqua fresca
dalle sorgenti, mio padre mi diceva che
pescavano i gamberi di fiume …. Purtroppo ora
quasi non riesco a riconoscere più i luoghi. Le
fabbriche ed i capannoni offrono occupazione, ma
secondo me poteva essere pensata diversamente,
per una migliore integrazione.”

“Water, “forced” into the enormous structures, has
certainly accomplishes a good function, producing clean
energy, but the price to pay is a big green scar that
indelibly signs the slope of the mountain”

Photographer n.20
“I pilastri dell’economia valtellinese”
“The pillars of the economy of the valley”

“As negative example I attach a picture of the
industrial site in Chiuro. When I was a child
I used to go with my parents “al piano” (the
bottom part of the valley) to make hay, ... I
remember I used to drink the fresh water of
springs, my father told we used to fish river
shrimps ... Unfortunately now I am almost not
able to recognise those places. Factories and
warehouses give job opportunities, but according
to me the area could have been planned and
designed in a different way, for a better
integration in the landscape.”

Photographer n.23
“L’invadente presenza dei ripetitori e del traliccio dell’
elettrodotto sulla destra segna negativamente questo luogo
da qualunque punto di osservazione si cerchi di
inquadrarlo. L’elettrodotto poi corre lungo tutta valle con
imponenti strutture che non contribuiscono certamente a
rendere piacevole il panorama del versante retico. ”

Photographer n.17

Photographer n.25

“Come esempio negativo ho scelto la zona industriale di
Chiuro. I capannoni hanno un alto impatto sul paesaggio
culturale, in particolare dei vigneti. Nell’area non è
stata prevista nessuna alberatura o zone verdi come
schermatura.”

“Come esempi negativi ti mando la foto di queste 2 case
denominate ca’ rampon sempre a tresivio abbandonate e
stride con la continua espansione del paese attraverso la
costruzione di nuove abitazioni e villette senza pensare a
pianificare il recupero di questi edifici. ”

“As negative example I choose the industrial area in
Chiuro. The warehouses have a strong negative impact on the
cultural landscape, in particular the vineyards. In the
area no tree planting or green areas have been planned.”

“As negative example I send the picture of these 2
abandoned houses called “Ca’ Rampon” in Tresivio. This
clashes with the incessant expansion of the village with
the constructions of new houses and villas without
thinking about a plan to restore these old abandoned
buildings.”

“The invasive presence of crammers and power line pylons
(on the right) scars this place from each possible
direction. The power line runs through the entire valley
with imposing structures that certainly do not
contribute to make the view on the slope of Retic mountain
more pleasant”

Fig.3.9 Examples of people response
for negative examples
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Photographer n.21
“Come esempio positivo ho scelto l’Adda, con la sua
vegetazione.. la fotografia l’ho presa del ponte del
Baghetto…. Ma lungo tutto il corso dell’Adda ci sono scorci
suggestivi. Il sentiero Valtellina che percorre il fiume è,
secondo me, un buon esempio di intervento sul territorio.”
“As positive example I choose river Adda, with its vegetation... I took the picture from the Baghetto bridge...
but along the entire stream there are suggestive views. The
bike path “Sentiero Valtellina” che runs along the river
is, according to me, a good example of intervention in the
area.”

Photographer n.8
Photographer n.61
“Esempio positivo di capannone. Il capannone è
naturalizzato rispetto ai soliti prefabbricati.
L’intervento è proponibile anche come adeguamento/
mascheramento di strutture esistenti.”

“ Come esempio positivo ho scelto uno scorcio del sentiero
valtellina. Piste ciclabili e sentieri possono essere un
modo “green” per esplorare la nostra valle”
“As positive example I choose a view on the bike path
“Sentiero Valtellina”. Bike paths and pathways can be a
“green” way to explore our valley.”

“Positive example of a warehouse. The building is
naturalised with the context compared to the usual precast
buildings. The intervention can be proposed also as
adjustment/masking of existing structures.”

Photographer n.34

Photographer n.25
“ Come esempio positivo ti mando la foto del laghetto di
pesca sportiva nel piano di Chiuro. E’ un’attrazione e può
compensare gli effetti della zona industriale aldilà della
strada.”

Photographer n.3

“As positive example I send to you the picture of the lake
for sport fishing in the countryside of Chiuro. It’s an
attraction and can compensate the negative effects of the
industrial area on the other side of the road.”

“As positive example I choose an example of vineyards
managed according to the traditional techniques of the
area.”
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“ Come esempio positivo ho scelto un esempio di vigneto
lavorato a regola d’arte.”

“ Come esempio positivo
rupe del calvario quasi
coltivazione della vite
incolto di qualche anno

ti mando una foto della conca della
completamente recuperata con la
rispetto all’abbandono e all’
fa.”

“As positive example I send a picture of the slope of the
site called “Rupe del calvario” , almost totally restored
compared to the situation of abandonment of few years ago.”

Fig.3.10 Examples of people response
for negative examples

by the presence of these areas, often not planned properly. The
same can be said for the big infrastructures. In the area taken
into account infrastructures are referred to the road system as
main connection in the bottom part of the valley and the systems
used for the production and carriage of electricity (pipes for
storage of water from torrents and pylons for electricity)
(photographer n.6, n.23, fig.3.9). In the case of the industrial
areas, these are always seen from the top where the impact on
the landscape is more evident even if they normally surround the
main infrastructures that crosses the valley. Another subject
that often appears is the abandonment of human artefacts (mainly
historical rural buildings) (photographer n.25 figor part of
landscapes (river benches, vineyards and its stone walls,
forests).
In addition to the previous argumentations, in some cases different
aspects came up and gave the chance to make some reflections.
For example, one of the people that reacted to the request
proposed the industrial area as negative example especially
remembering how it was during childhood period (photographer
n.11 fig. 3.9): once there were water canals provisioning fresh
water and in which fresh water shrimps were growing, sign the
water was clean. This means a lost in the ecological value of
the area with a lost in terms of habitat provisioning, species
but also explotation of natural resources and consequences on
the quality of the water. At the same time, the evolution of this
area compromised the identity of the place and the surroundings
because changed in a irremediable way the ecology of that
spot. Another ‘photographer’ proposed the commercial area as
a bad “business card” for the entire valley with consequences
especially for the tourism and because it confers to the area
the features of a typical urban area: “Come to the mountain...
you will find the city”. Only in one case, the industrial areas
have been described as bad examples for the lack of green and
trees (photographer n.17 fig.3.9). Not always the warehouses

have been described as bad examples: in particular, in one case
(photographer n.61 fig.3.10) a comparison between two buildings
has been proposed (one positive and one negative) to show how
sometimes some choices in the shape or material can help to make
a human artefact more coherent with the environment where is
located.
Buildings in general have been proposed as negative examples
for different reasons: because of their shape or colour that
don’t respect the identity of a certain place, because they can
be obstacle for the view on a landscape or sometimes they use
materials that can be dangerous for human life. Some people
proposed the forest, highlighting how nowadays the care and
the maintanance of the past towards this resource has been
lost. Besides the underestimation of the possible resources
provided by forests (that in the past have been used both for
the collection of raw material, food, and for breeding), the
lack of mantainance of a forest can make it unaccessible and can
be a possible risk because in case of landslides an unmantained
forest can contribute to make the situation worse. As for the
forest, also the river and in particular its benches have been
proposed as negative example for the lack of mantainance that
has an influence both on the visual component but also because
make the river (a possible recreational space and source of
resources) not accessible. A lack of mantainance of the river
bad can be a risk in case of flooting because trees and bushes
can become an obstacle to the normal river flowing. Some other
aspects came up: the fact for example that in some cases project
are proposed without the involvment of population (top-down),
the lack of common planning and design tools, the contrast
between the continuous expansion of the urban area and the
numerous rural historical buildings and the privatization of
green spaces with fences around the private gardens.
As for the negative examples, also for the positive ones, the
reasons provided by people for the choice made are mainly based
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on cultural and visual reasons. These have been classified in
5 categories: reasons related to the traditional/historical
value of the subject, the fact that the subject is natural and
not contaminated by human interventions, visual quality of the
subject, recreational and social aspects related to the subject
catched in the picture and the activities that represent.

Nassauer describes some examples to combine cultural aspects
and an ecological function. This can be possible using cultural
values and traditions in order to design the landscape appearance,
making the ecological function visible and recognizable
(Nassauer, 1995).

Generally the choice is made on the base of appearance and
the way the landscape looks. This can depend on the fact that
belongs to the tradition and history of the area or because it
represent a source of aesthetical appreaction and enjoyment.
This is mainly related to untouched or natural looking landscape
where the human interventions are not visible.

3.2 Landscape Analysis through ES framework

Ecological functions are rarely recognised by people that do
not have a specific knowledge and that are not educated to
recognise certain values (Nassauer, 1995). This also because
the appearance of higly ecological habitats doesn’t follow the
cultural rules of landscapes.

3.1.4 Conclusions of pictures analysis
From the pictures collected and the analysis results, has been
possible to conclude which kind of landscape people appreciate
most and which, on the contrary, is considered as negative. From
the reasons that people provided to justify the choice, has
been possible to conclude that the choice has been based mainly
on visual aspects related to landscape. These can be related
with the aesthetic, cultural and spiritual services provided by
landscape. Only in few example, people went beyond the appearance
aspects of landscape and provided more detailed explanation in
relation with ecological and functional problems.
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Through the analysis of the pictures collected has been possible
to come up with some conclusions about people perception of the
landscape. In particular, as previously stated, most of the
people based their choice on the apperance of landscape and
on more visual and cultural reasons. If looked through a more
ecological lens, landscape around us can potentially provide
services that go beyond the apperance and that are at the base
of human well-being. For this reason, the ecosystem services
framework has been used as a tool to analyse the landscapes,
subjects of the pictures, in order to understand which are
the services that can be potentially provided and which are
compromised by the actual way landscape is managed.

3.2.1 Landscapes/Land-use types
The area taken into account is a complex system of land-uses
that interact and influence each other in a continuous exchange
and flow. Different components in the landscape are connected in
a chain and even if visually are on the background, they can
play an important role in what we see in the foreground. For
example, the forests that cover almost the entire southern slope
of the valley provides many important services able to regulate
the environment where people live even if is often visually on
the background.

The land-use map used in the first chapter (fig.1.5) has been
used as a reference tool in order to understand which land-use
types generally are shown in the pictures received. The list of
land-use types has been used as a framework (see appendix 2) to
analyse the pictures received in order to understand which landuse types and how often are shown in the pictures and further
to understand which services the land-use types (subjects of
the pcitures) provide (fig.3.12) . This provide a more scientific
based structure in order to analyse the pictures and compare the
results with the reasons provided by people.
Since many land-use types are more recurrent in the higher
altitudes of the area and the pictures focused more on the lower
areas, the analysis took into account the land-use types that
generally characterise the area untill 600 meters over the sea
level (fig.1.5) and in particular:
-

Permanent pasture;
Arable fields;
Orchards;
Uncultivated;
Tall tree forest;
Grassland with shrubs;
Vineyards;
Bare ground;
Water;
Urbanized;
Productive/industrial urbanized;
Roads/infrastructures;

3.2.2 Ecosystem services framework
The introduction of ecosystem services concept helped to define
an approach to prevent possible ecological problems that human
actions and interventions can have on the environment and the
effects of land-use change (Vihervaara et al.,2010). Humans
and the environment where they live are related and ecosystem
services can be considered as connections means. At the base of
that there are ecosystem processes and specific functions such as
soil formation, the water and energy cycle, photosynthesis and
so on (Vihervaara et al.,2010). These are some of the supporting
services that provide the functions that are indispensable for
the other three types of services, in particular the provisioning,
regulating and cultural ecosystems services. According to Muller
and Burkhard (2007) these are basic prerequisites for human
well-being. Since Human well-being and provisioning, cultural
and supporting services are connected (Vihervaara et al.,2010)
the Ecosystem framework becomes a good tool to connect natural
systems and society.
The impacts that certain land-use types have on the capacity to
produce certain ES has been stated by Vihervaara et al. (2010).
In particular has been highlighted that where the land cover is
altered in a significant way (hard land-use forms) the negative
impacts on provision of services is higher than in the soft
land-use.
A focus on ecosystem services can bring many benefits (both
social and economical) especially on a local level (TEEB, 2011).
On a local level, the benefits that people can have from a well
functioning environment are more evident because the relation
that ecosystem services have with municipality becomes more
clear. Local administrations are the responsible entities for
example to provide fresh water to citizens and in order to
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DEFINITION

BENEFITS

CASE STUDY SITUATION

PROBLEMS

Managed agro-ecosystems, marine and freshwater
systems, forests provide food for human
consumption or the conditions for growing food
(TEEB). Natural ecosystems provide an unlimited
amount of edible plants and animals such as game
and bush meat, fish and fowl, vegetables, fungi,
fruits that are still a consistent part of the
human diet (De groot, 2002). Despite of this,
most of the food people consume come from
cultivated plants and domesticated animals.
Farming does not have to reduce and compromise
the provision of other services (De groot,
2002).

-

Wild animals;
River and lakes fish;
Wild berries, herbs, fungi;
Orchards and vineyards products;
Arable fields products;
Derived dairy products;

Agro-ecosystems cover a consistent portion
of the valley surface. In particular,
orchards of apple and pear trees, vineyards
for the production of vine, and fields for
production of vegetables, corn and wheat. In
addition to these, the multiple natural
eocystems must be remembered. The forest
that mainly cover the area from 600 meters
over the sea level is a potential source of
wild food (fruit, fungi and game meat). The
rivers that cross the valley are rich of fish
(trout). Also the grasslands can potentially
provide edible plants and flowers.

- Underestimation of possible food sources;
- Use of pesticides that reduce the quality
of food for human well-being and the
environment;
- The quality of natural streams water can
reduce the fish population;
- The land surface for agricultural purposes
is decreasing due to growiung urbanization;

The regulation of water flow and the quality of
water strongly depends on ecosystems that have
an important function in the regulation of the
flow and the purifaction of water (TEEB). The
amount of water available on a local level
depends on the vegetation and the forest surface
(TEEB). Streams, lakes and aquifers work as
filter, retention and storage systems of water
(De Groot, 2002). These functions depend on
different aspects. The vegetation cover and the
soil have the main function of filtering water
while the topography and features of the
subsurface influence the retention and storage
function (De Grott, 2002).

-

water for irrigation;
water for households use;
water for industry use;
Energy production;
Element for survival;

As part of the Alps, the area is an important
primary source of water. A system of natural
streams coming from the peaks of the
mountains runs through the secondary valley
and converge in the main river that crosses
the valley and that leads into the lake of
Como. Some of the natural streams have been
forced into pipes for hidropower energy
production. Others are drained for the local
households use or for irrigation purposes.
The woods that cover part of the slopes have
an important function in the regulation of
water flow. The quality of water can be
compromised by the agro ecosystems that can
contaminate the streams that runs towards
the flood plain.

-

A rich variety of materials that can be used for - wood from forest;
construction or used as fule are provided by - organic matter from agriculture
ecosystems. From wild or cultivated plants can
or animals;
be derived for example wood, biofuels and plant
oils (TEEB). Wood and fibers can be used for
buildings
construction
while
biochemicals
compounds such as gums, oils and dyes can be
used for industrial purposes (De Groot et al.
2002). Different energy sources and food for
animals are provided by natural ecosystems in
particular wood or organic matters that can used
as fuel, or grass and leaves that can be used as
animal feed.

A consistent part of the valley surface is
covered by forests (broadleaves in lower
altitudes,
coniferous
in
the
higher
altitudes). This is potentially an important
source of material for construction and
energy production (wood, leaves and pine
cones). The alluvial cultivated plain is a
potential source of cultivated plants that
can be used as biofuels. Also vineyards and
orchards can be seen as source of biofiuels
both for the wood coming from pruning but
also from also for the grapes waste that can
become a source of energy production.

- The potential local sources are not
recognised and are underestimated;

Many plants that are traditionally used as - wild plants from forests;
medicines and materials that are used in the - wild plants from grasslands,
pharmaceutical
industry
are
provided
by
pastures, shrubby areas;
ecosystems (TEEB). For this reason, ecosystems
contribute to human health in different ways
including the provision of chemicals used as
drugs and pharamceuticals (De Groot et al.
2002).

The natural areas of the valley can be rich
of plants that can be used as drugs and
pharamceutical. In particular the pastures
and grasslands in the higher altitudes are
rich of wild species of plants whose leaves,
flowers or roots have been and are used in
the pharmaceutical industry. In addition to
this edible plants can be found and used for
private used for their benefits on human
health.

- The potential local sources are not
recognised and are underestimated.
Pastures and grasslands are rich of plants
that traditionally have been used for their
benefits as medicines;

Provisioning services

Food

Fresh water

Raw materials

Medicinal
resources
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Drained natural streams;
Contamination of water for pesticides use;
Reduction of permeable surface;
Unmantained river beds and canals;
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Regulating services

CO 2

Carbon
regulation

Local climate
air quality

Pollination

pest
control

Soil fertility

Global climate is regulated by ecosystems that
are able to capture and store greenhouse gases.
Alterations of the balance of the gasses
contained in the atmosphere have negative and
positive effects on natural, social and
economical aspects (De Groot et al. 2002).
Forests are the main carbon storage since plants
and trees are able to remove carbon from the
atmosphere and store it in their tissues (TEEB).
The capacity of ecosystems to adapt to the
effects
of
climate
change
dipends
on
biodiversity.

-

Regulation of CO2/O2 balance;
Mantainance of ozone-layer (O3);
Regulation of SOx levels;
Mantainace of clean, breathable
air;
- Prevention of deseases;
- Mantainace of habitable planet;

The valley and its extended forest surface
has an important function in the regulation
of gasses of the atmosphere. The presence of
forests, water bodies and green surfaces
influence the quality of air both on a the
local scale but also on the surrounding. The
urbanization process that characterize the
alluviol plain with the growing of urban
settlements and industrial areas can have
negative effects on the value provided by
forests.

- Urbanization process;

Local climate depends on forests, trees and the
interaction with the topography and the
configuration of water bodies such as rivers and
lakes (De Groot et al. 2002). Forests influence
rainfall and the avilability of water on a local
and regional level (TEEB) while trees provide
shade and regulate air quality, removing the
pollutants from atmosphere.

-

Human health;
Liveability of cities;
Crop productivity;
Recreational and cultural
aspects;
- Attractiveness of open spaces;
- Working conditions;

The large surface covered by forests has a
positive influence on a local level and
compensates the negative effects related
with the growing urbanization and human
interventions that characterise the bottom
part of the valley. Problems in terms of air
quality and climate characterize mainly the
most urbanized areas and the business sites
where the trees and green surface is
lacking.

- Urbanization process;
- Lack of green spaces in the business
parks;

The provision of fruits, vegetables and seeds
depends on insects, pollinate plants and trees
(TEEB). Insects, some birds and bats are indeed
responsible of pollination of a large amount of
global crops (87 out of 115) (Klein et al.
2007). Without pollination, many species of
plants could go extinct and the cultivation of
modern crops would not be possible anymore (De
Groot et al. 2002). The only alternative would
be the artificial pollination with an increase
of the costs of agricultural productivity (De
Groot et al. 2002).

-

Provision of food;
Agriculture productivity;
Less costs for agriculture;
Maintanance and protection of
different plant species;

Grassalands, meadows and pastures that
characterise part of the valley landscape is
the habitat for a great variety of insects
that are attracted by wild flowers and
shrubs. The mantainance of these buffer
zones especially close to the rural areas
can create the good conditions for make the
pollination process easier.

- Use of pesticides for agriculture;
- Urbanization and reduction of habitats of
the alluvial plain;

On ecosystems depends also the regulation of
pests and diseases that infect plants, animals
and people (TEEB). This is possible thanks to
the activity of predators and parasites, such as
birds, bats, flies, wasps, frogs and fungi that
control in a natural way the deseases. Natural
ecosystems can control around 95% of the
potential pests of crops of disease vectors to
human beings (De Groot et al. 2002).

- Natural fight against plants
diseases;
- Reduction of use of pesticides
and chemical products;
- Human health;
- Quality of the environment;

The Natural areas of the valley create the
habitat conditions for many predators
responsible of the regulation of pests and
diseases.
Any
human
intervention
can
potentially destroy these habitats and
reduce the population of predators. The
meadows of the alluvial plain, the water
bodies and the woods are populated by
insects, birds and other predators useful
for pest control.

- Use of pesticides and chemical products
for agriculturale can compromise the
population of predators and insects;
- Human interventions (residential areas,
business parks, infrastructure) can reduce
or destroy the habitats where the
predators live;

In order to grant plant growth and agriculture
productivity, soil fertility is essential
(TEEB). This depends on well functioning
ecosystems able to supply nutrients in the soil.
The process of soil-formation is very slow and
consists of the disintegration of rock and the
addition of animal and organica matter that
makes the soil fertile (De Groot et al. 2002).

- Mantainance of agricultural
productivity;
- Integrity and functions of
natural ecosystems;
- Quality of the environment;

In the last decades a consistent part of the
alluvial plain has been covered due to the
urbanization process and soil accessibility
has been lost. The continuous construction
process, the extension of urbanized areas
and business sites is decreasing the amount
of permeable soil. This means a reduction of
agricultural
productivity
but
also
consequences on the functions of ecosystems.

- The urbanization process reduce the amount
of soil available for agriculture;
- The urbanization compromise the quality of
soil whose formation and regeneration
takes from 100-400 years;
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In nature 90 different chemical elements can be
found and the recycle of one third of them is
important to mantain life on Earth (De Groot et.
2002). Carbon, oxygen, hydrogen, nitrogen,
sulfur and phosphorus are only some of them. The
presence and the growth of life forms depends on
the availability of these elements. This is
related to the structure of natural ecosystems
and their nutrient cycle (De Groot et. 2002).
Soil contains organisms able to decompose the
organic matter that is tranformed into nutrients
that are released to local plants or the
atmosphere. The distribution of nutrients
depends also the migration of birds, fishes and
mammals. The nutrient cycle mantains soils
healthy and productive (De Groot et. 2002).

-

Agricultural productivity;
Air, water and soil quality;
Life forms existence;
Human health;

The fact that the area takes into account
presents very natural environments grants
the
provision
of
this
service.
The
protection of the natural areas and soil is
fundamental in order to preserve life forms.
The fact that the area presents a variety of
ecosystems related also to the varying of
topography determines a dynamic system with
a continuous flow of animals from the
different areas of the valley. This
determines also a flow and an exchange of
organic matters and chemical elements.

- The reduction of permeable surface,
compromise the availability of soil
and the nutrient cycle related;
- Human interventions create a barrier
against the cycle and the migration of
animals;

Ecosystems can work as natural filter for both
the human and animal waste and work as buffer
zones for the surrounding areas (TEEB). Soil
contains microorganisms that through their
biological activity are able to destroy and
break down the waste, reducing the amount of
pollutants and nuterients (TEEB). Forests
capture and filters the particles contained in
the air while aquatic ecosystems (such as
wetlands) work as water purification plants
treating organic wastes coming from human
activities (De Groot et al. 2002).

-

Air and water quality;
Human health;
Biodiversity;
Habitat protection;

The large surface covered by forest works as
a big filter able to catch the particles
contained in the air. The alluvial plain lost
many of its original features such as
wetlands and small woods able to reduce the
waste contained in the water due to human
activities. The bottom part of the valley is
for this reason the most critical because
here the biggest human intervention are
concentrated. These at the same time
contaminate the natural streams and reduce
the filter zones.

- Reduction of filter elements for the
contaminated water;
- Pollutants coming from streets and
business sites runoff compromise the
quality of the natural streams water;

The regulation of hydrological flows depends on - Water availability and quality;
natural systems and their capacity to regulate - Human health/safety;
water and mantain normal conditions in the - Agricultural productivity;
watershed (De Groot et al. 2002). Different
services depend on water regulation function
such as the possibility to grant a natural
irrigation and drainage, buffering zones in case
of extreme discharge of rivers, a regulation of
water flow in the channels but also a possible
medium for transportation (De Groot et al.
2002). The regulation of the amount of water is
extremely important because both low or high
runoff can have negative consequences.

The area is crossed by a system of natural
streams running through the valleys and
coming from the mountain peaks. In the past
the water has been often canalised for
irrigation purpouses or for mechanical
energies. Nowadays the access to water is
reduced because recent human interventions
have covered and drained part of the water
bodies.
In
other
case
the
recent
interventions create barriers against the
natural flows of water. In order to deal with
agricultural water requirements small water
storage (pools) have been built in the
vineyards or orchards.

- Increase of waterproof surface can create
problems in case of extreme events;
- Infrastructures and urbanised areas along
water bodies can create a barrier against
water flows and increase the consequences
in case of flooding;

Soil erosion rapresents one of the main factors - Agricultural productivity;
responsible
of
land
degradation
and - Human health/safety;
desertification process (TEEB). This function
mainly depends on the structure of ecosystems
and in particular the vegetation cover and the
root system that are the main responsible of
soil retention (De Groot et al. 2002). Roots can
indeed stabilize the soil while tree leaves can
capture rainfall and avoid soil erosion (De
Groot et al. 2002). This service is extremely
important also for agricultural productivity and
to avoid damages of soil due to land slides and
dust bowls (De Groot et al. 2002).

The Southern slope of the valley is almost
completely covered by forest of broadleaves
and pine trees that with their roots mantain
the soil stable and avoid landslides. The
same happens for the northern slope where
also the terraced landscape has an important
function in the regulation of water runoff
and soil stabilization. In the last decades
many vineyards have been abandoned. This
means also the unmantainance of the natural
stone walls that often collapse with
resulting landslides. Forests are often cut
down
to
make
space
for
residential
interventions or winter resorts.

- Deforestation for human interventions;
- Terraced landscape unmantainance;
- Possible consequences for human safety;

Ecosystem service

Lifecycle
manteinance

Cleaning
capacity

Water
storage

water safety

Erosion
prevention
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Ecosystem service
Reduction
of
hindrance

- Mental and physical helath;
- More occasions to appreaciate
the landscape;
- Benefits for habitat and wild
life;

In the area taken into account the system of
infrastructures, the urbanised areas and
especially the business site can often be
the cause of noise pollution that can be
reduced and mitigated mainly through use of
vegetation.

Natural biodiversity and the integrity of
habitat can contribute to ecological balance.
This is possible through the protection of
ecosystems and their functions.

- Human well-being;
- Benefits for agriculture;
- Ecological balance;

The richness of ecosystems and the variety
of topography and landscapes make the valley
a potential rich area in terms of
biodiversity.

- Recent interventions, business sites and
infrastructure can reduce the quality of the
environment and especially of water, soil
and air with consequences on biodiversity;
- Current system to manage vineyards and
orchards through use of pesticides can
affect in a negative way the biodiversity;

Apart from being a good physical exercise,
outdoor activities such as wallking and playing
is considered as an opportunity to relax and
mantain both mental and physical health of
people (TEEB). In natural ecosystems people can
rest, relax, refresh and recreate (De Groot et
al 2002). Different opportunities for recreation
are provided by natural environment, for the
variety of landscapes and their aesthetic
qualities (De Groot et al. 2002). Walking,
hiking, camping, fishing, swimming are only some
of the possible outdoor activities.

- Physical and mental human
health;
- Stronger relation between people
and the environment where they
live;

The area provides many opportunities for
outdoor recreations, with different kinds of
activities and different environments. From
the alluvial plain with the bike route that
runs along the river and the paths through
the fields to the peaks of the mountains,
passing through forests, torrents, old
villages and pastures people can encounter
different environments and landscape that
create the conditions for different kinds of
outdoor
activities,
such
as
physical
exercises
but
also
more
cultural
experiences.

- Lack of a continuity through the entire
valley;
- Lack of services and a good communication
along the routes;

Ecosystems, in particular the natural ones,
provide opportunities for study and education
about nature and environment. They can work as
open air laboratories for scientific research or
as case studies for monitoring environmental
change (De Groot et a. 2002).

- Raised awareness in people
about the values of a place;
- Raise the attention towards
a place for its features;
- Mental human health on a
long term;

The variety of landscapes of the region is a
resource that tells a lot about the history
of the place and its creation. Especially
the more natural areas can become important
resources for studies and analysis.

- Lack of awareness though people about the
different values of the site;
- Lack of communication tools;
- Lack of sensibilitation and communication
tols;

Throughout human history people have been
inspired by biodiversity, ecosystems and natural
environment to develope art, culture and science
(TEEB). Even though nature has been and is a
constant
inspiration
source
for
books,
paintings, folklore, architecture etc. people
are not very conscious of this service (De Groot
et al. 2002).

- Preservation of features of a
certain place;
- Tourism and economical benefits
for a preserved place;
- People appreciation for the
place features;

The landscape of the area presents specific
features that makes the region unique for
its
history
and
characters.
Recent
interventions that often are inspired to
cities can compromise the symbolic value of
the typical elements of the area.

- Globalization;
- Interventions that remind big cities or
imported from other areas with different
background and traditions;

Nature is often an important component in
religions and traditional knowledge. Customs
that characterise the tradition and the history
of a place can help to create a sense of
belonging (TEEB). In addition to this, often
natural elements (forests or mountains for
example) are sacred and have a religious meaning
(TEEB).

- Physical and mental human
health;
- Sense of belonging to a place;
- Stronger relation between people
and the environment;
- People awareness about the
values of a certain place;

Many parts of the valley are still untouched
and still presents a natural aspect. This
and many views on the valley and its
landscape provide the occasion for a
spiritual experience.

- Recent and interventions that compromise
the quality of the landscape, introducing
elements of disturbance and reducing its
natural aspect;

The capacity of natural areas to reduce the
noise pollution.

Supporting services

biodiversity
value

Cultural services

outdoor
recreation

educational
value

Symbolic
value

Spiritual
experience
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Ecosystem service
Aesthetic
appreaciation

Tourism

cultural
heritage

The scenery of a natural area/landscape is
appreciated by many people that enjoy the view
or that choose as a place where to live an
aesthetically pleasing environment (De Groot et
al.2002). The aesthetic value of a place can
have also an economic importance since can
determine the real estate prices (De Groot et
al.2002). The value of houses with a nice view
is normally higher than those in less
interesting areas (Costanza et al., 1997).

In the area taken into account there are
still parts of the traditional or natural
landscapes preserved especially in the
higher
altitudes
where
the
human
interventions are less than those visible in
the bottom part of the valley.

- Urban sprawl alluvial plain;
- Business sites and infrastructures;
- Human interventions that compromise the
value of views on the landscape;
- Human interventions not coherent with the
sense of place;

Ecosystems and biodiversity can be important - Economic benefits for the area;
factors that influence certain kinds of tourism - Occasion to preserve the local
and for this reason also the economy and income
culture and traditions as
of many countries (TEEB). In particular cultural
possible attractors of tourism;
and eco-tourism can have also the function to
educate people and raise their awareness about
the importance for example of biological
diversity (TEEB). The demand for natural areas
where
have
the
chance
of
recreation
(eco-tourism) will probably increase in the
future (De Groot et al.2002).

The area is a destination both for summer and
winter tourism. Bike and hiking trails run
through the valley. Cultural routes run
through the vineyards, other reach the
higher altitudes of the mountains. Hiking,
camping, rawing, skiing are some of the
tourists attraction but also traditions,
culture, food and vines attract tourists
during the entire year.

- New infrastructures and interventions
that can potentially compromise the
quality of landscape;
- Not regulated tourism that can have
negative effects on the environment;

since the variety of ecosystems can be
considered as one of the factors that contribute
to the diversity of cultures, is important to
preserve and mantain all those landscapes and
species that are considered historically or
culturally important. The mantainance of these
is considered important and valuable in many
societies (Hernández-Morcillo et al, 2013).

The region is rich in terms of ecosytems and
landscapes. This provide a cultures variety
that changes often from village to village.
This can become a resource also for the
economy of the area that can take advantage
from the cultural and natural heritage.

- Recent interventions that compromsie the
value of ecosystems and landscape and their
originality;
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-

Mental human health;
Enjoyment of living environment;
Attraction for tourists;
Economic benefits;
Influence on real estate prices;

- Long-term benefits for local
community and the area;

Table n.1.1 Ecosystem services framework and local situation.

do that, local decisions become essential. Preserving a local
forest, for example, support the capacity of water purification
(TEEB, 2011). Taking into account ecosystems services can address
decision making on a local level because the consequences of the
decisions are highlighted in terms of benefits gained or lost (new
development can bring to the lost of certain benefits). The use of
ecosystem services framework can easily communicate especially
to a general public the consequences from the environmental,
economical and social points of view of decisions made (TEEB,
2011). If ecosystem services and what is gain and lost in terms
of natural resources are well communicated to the different
stakeholders the chance that most effective decision will be
made is higher (TEEB, 2011). Recognising the multiple benefits
of ecosystem services can be a successful strategy in order to
achieve a sustainable and healthy urban environment.
Since a specific problem has been identified and certain goals
and challenges defined, also taking into account the ecosystem
services concept, would be necessary to identify which are the
most relevant ecosystem services that could be prioritized.
There are ecosystem services that are affected and impacted
by the problem that has been identified and described. In order
to have an overview of which is the current local situation in
terms of ecosystem services, some crucial aspects have been
investigate. In particular, in order to understand which are the
most relevant ecosystem services on a local level. In addition
to this, understand which are the ecosystem services at risk and
potentially compromised by the problems identified is useful to
address the design phase (fig.3.11). This can highlight what is
important on the local level considered, especially in relation
with the problem identified and what are the potential of ecosystem
services in the area taken into account. In the table n.1 the
definition of each ecosystem service is provided, and the benefits
related,the connections with the case study taken into account
and its problems are described.

3.2.3 Local situation: Risks and
opportunities
From the analysis through the ecosystem services framework has
been possible to highlight some problems and opportunities
related to the local landscape (fig.3.11). In some cases, the way
the landscape is managed has potential risks for the environment
and the future well-being of people. The bottom part of the
valley, for example, is a combination of different land-uses
that changed radically in the last decades. A big part of
the rural land has been covered by commercial and business
sites that alterated in an irreversible way the function of the
permeable soil. In addition to be an element of disturbance (as
generally underlined by people), the big districts reduce the
amount of permeable surface, create barriers against ecological
corridors, reduce the habitat for biodiversity, influence in a
negative way the local climate and in some cases can contaminate
the water of natural streams. The orchards and vineyards belong
to the traditional and cultural landscape of the valley with
aesthetical, spiritual, recreational and cultural values.
Despite of this, the way in which are managed nowadays can have
negative effects on the quality of the environment due to the high
and persistent use of pesticides and chimical products. Besides
being dangerous for people, these products have consequences
both on the site but also on the surroundings. The products used
can pollute the water that runs from the valley slope to the
fields and finally to the river that crosses the valley. Different
components of the landscape are for this reason negatively
affected by the way a specific land-use (vineyards and orchards)
are managed. The water itself is one of the main resources in
the valley. In the past a rich system of irrigation canals has
been built by farmers within the fields pattern on the bottom part
of the valley, concrete pools have been built on the rocks of
the wineyards to catch and store rainwater or the water coming
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Permanent pasture
Rodriguez Ortega (2014)

CO 2

Vineyards
Power, A.G. (2010), Zhang et al. (2007)
Winkler K.J. (2015)
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CO 2

Orchards
Bristow et al. (2012), Green et al. (2010)
Clothier et al. (2013), Dominati et al. (2010)
Power, A.G. (2010), Zhang et al. (2007)
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Millennium Ecosystem Services(2000), UNESCO (2003)
Aylward, B. (2004), Cosgrove, W. J. et al (2000)
World Water Commission (1999)
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l. (2010)
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UNESCO (2003)
t al (2000)
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Tall tree forest
Eu science Hub (2015)
FAO (1997)

CO 2

Grassland with shrubs
Lamarque et al. (2011)
Hönigová (2012)

ES not provided
ES compromised
ES potentially
provided

CO 2

Urbanized
Bolund et al. (1999)

CO 2

Roads/infrastructures
Forman et al. (1998)

CO 2

Productive/industrial
Snep (2009), Bolund and Hunhammar (1999)
Takano et al. (2002), Anderson (2006)
Fig.3.11 Land-use types and ecosystem services
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froms secondary streams running on the slope of the mountain.
The water of natural torrents running through the secondary
valleys or waterfalls have been often canalised and forced to
run through pipes in order to produce energy. The hydro-power
system has and had both positive and negative effects. On the one
hand, the energy produced in a sustainable way because doesn’t
determine a lost of water but at the same time negative effects
on the habitat and biodivesity can be produced. In addition to
the visual impact that the pipes can have in the landscape, this
system of energy production determines often the water stream
diversion and loss in terms of habitat. The abandoned landscape,
in particular the terraced vineyards, in addition to have an
economic lost because they loose their productivity can have
consequences from the geo-hydrological system. Once a vineyard
is abandoned and with that also the natural stone wall terrace,
problems of land-sliding and erosion can appear with time. The
forests have certainaly an important role in the regulation of
the local climate but hide other possible functions and values
that are rarely taken into account while in the past were an
important resource in people lives. Forests can indeed become a
source of food and raw materials able to activate a local economy
but also a more sustainable way of construnction. Wood can
become an important resource for new constructions with benefits
both on the environment but also from the visual point of view.
Instead of the prefab construction that charachterise most of
the business sites and factories in the area, wood could become
the new material making the buildings also more pleasent to see
and coherent with the surrounding landscape.

3.2.4 Conclusions of landscape ES analysis
From the analysis through the ecosystem services framework has
been possible to highlight some of the values and functions of
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the landscape that are normally hidden or not recognised. In
particular, in comparison with the results achieved from people
consulation, is clear how certain landscapes are considered
negative from visual point of view but are also critical because
can have effects on the ecology and the environmental balance
of a certain place (business sites and infrastructures). At
the same time, other examples of landscape that are usually
considered positive because part of the tradition and the history
of a cetain area, hide negative aspects that both on a short
and long term can have risks for the ecological balance but
also for human well-being. For example, the way the traditional
agricultural landscape of vineyards and orchards is currently
managed has negative effects due to the use of pesticides and
chimical products but also for the not sustainable irrigation
sytems. In other cases, there are values and function that are
not taken into account but that can become a resource for the
economy of the area. For example, forests that in the past were
used by people for the wood provided but also for food are
currently neglected and abandoned.
If looked throug the Ecosystem services framework lens, some
conclusions can be made both about the subjects of the pictures
and the reasons provided by people. Through the analysis of the
pictures has been clear how complex the landscape of the area
can be. Different land-uses interact and influence each other
both from the visual and environmental point of view. There are
for example elements that are normally on the background, such
as
forests and the peaks of the mountains, that are connected
with elements in the foreground because from them comes fresh
water and from depends the quality of air. Even if people catch
a specific component of the landscape, the mountain and its
forests are often on the background. This because the morphology
of the area provides different perspectives from which look at
the landscape. From the bottom of the valley to the top, from
the peaks of the mountain or from the vineyards to the bottom

part. If looked through the ecosystem services framework, some
conclusion can be made. Most of the reasons people provide can
be reconnected to the cultural services category.

3.3 Combination of the results: heat map
The results achieved from both the analysis have been combined
in order to understand similarities and differences about how
landscape is perceived and how actually works. The heat map
(fig.3.12) shows with a gradient of colours what are the most
critical land-uses according to ecosystem services framework and

which instead is the richest in terms of services provision.
On the base of the land-use types analysis through the ecosystem
services framework and on the base of the amount of ecosystem
services compromised the colour changes (from red incase of
the most critical one to green for those where the provision
of services is not compromised). The analys took into account
both the services potentially provided but also the effects
that the land-use has on the surrounding areas. For this reason
the business sites and the infrastructures are considered the
most critical. Despite they normally don’t provide services the
effects they have on the surrounding areas and connected land-use
types are high and critical from the ecological/environmental
point of view.

Fig.3.12 Heat map represent the results of the research/analysis
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4.1 Introduction to the ‘Design’
The data collected and the analysis results described in the
previous chapter combined with the literature inputs have been
the ingredients for the ‘research through designing’ phase.
In particular, as anticipated, the research has addressed the
design phase with the choice of the design site, the concept
inspiration, the definition of design goals and objectives and
the ingredients to use in the design. In this chapter a concrete
design for a specific location of Valtellina will be proposed
and used in order to prove the starting argumentations. The
design will be based on two main criteria: performance and
appearance. In the first case, the goal is to improve the site
from the ecological point of view according to the problems
defined through the ES framework. At the same time, the way in
which the ecological function will be translated in a visual way
will mainly aim to raise awareness and communicate the hidden
functions of landscape, improving the visual impact that the
business site has in the landscape.

4.1.1 Design objectives and goals
Starting from the conclusion of the previous chapter, design
objectives, goals and strategies have been defined. In particular
the results obtained from the analysis of pictures, people
responses and the information about ecosystem services have
been used. In this thesis study, the main design objective is
to propose a concrete design that can become an example to the
community of the valley and its administrators of mitigation
(both from the visual and ecological point of view) of a business
site and that potentially could become a strategy to be applied
in other sites of the valley or outside. The choice of the
business site derives from the ecosystem services analysis that
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highlighted how this land-use type is the most critical in terms
of effects on the surroundings.
On the base of the main design objective, the final design
proposal will aim:
1_ to improve the ecological performance of the site, mitigating
the effects that the structure of the site has on the environment
and people well-being.
2_ influence the perception of the business site, communicating
in an effective way the function of the solutions adopted in
order to raise awareness about the ecosystem services provided.
According to the design objectives described above, design goals
are established and described. In particular:
1_ Define the issues of the site selected and the problems
addressed by the research and analysis phase. On the base of
this, concrete measures will be proposed;
2_ Design the place in order to take advantage of the opportunities
of the site and solve the problematic aspects;
3_ Create the conditions to attract people in order to give them
the opportunity to be educated and aware about what is hidden
behind what they see;
3_ Translate the future of the site in clear images and forms as
a tool to convince, provoke reactions and communicate the goals
of the design.

4.1.2 Conceptual design strategies

4.1.3 Site selection on the base of research
results

Two main criteria have been considered in order to achieve
in an effective way the objectives and aims described in the
previous paragraph. To these criteria correspond two design
strategies. The solutions propose for the final design have to
work from the functional/performative point of view in order to
reduce the impact that the site has on the ecosystem services.
At the same time, in order to raise people awareness and educate
them, eco-relevatory elements are required in order to raise
interest and curiosity through the design intereventions and
their appearance.

As already described in the previous chapter, the pictures
collected and their analysis helped in the selection of a
potential interesting site for the design phase. As shown by the
analysis through the ecosystems services framework, business
sites are together with the system of infrastructures the
elements in the landscape that most have a negative impact on
the surroundings from the ecological point of view. According to
people, the interventions on the bottom part of the valley that
include business parks, urban extension and infrastructures
have a negative impact (mainly visual) on the quality of the
landscape, in particular the cultural one.

These strategies can work separately but can also overlap and
design elements/interventions could be able to apply both. This
because there are solutions that can be at the same time be
functional and revealatory. The design strategy will combine two
main key words: ‘performance’ and ‘appearance’ (fig.n.4.1). These
two aspects will become the main drivers of the design process.
experiential/revelatory
GENERALGENERAL
CRITERIA
CRITERIA

functional design

Based on these findings, I firstly considered the business park as
subject of my invetsigation and design. The pictures received
gave me the opportunity to be more precise and select a specific
site (fig.n.4.2) for the project intervention proposal.

design

PERFORMANCE
PERFORMANCE
APPEARANCE
APPEARANCE
design
AIMS
reduce

interventions to
the impact on
ecosystem services.

AIMS

design interventions to
improve the appearance
of the site and reveal
the hidden.
raw materials
processing

business site design

Fig.4.1 Design criteria: Performance and appearance
Design strategies: functional design and experiential/revelatory

company

company

final products
local use

raw materials
processing

Fig.4.2 Zoom on pictures location map (fig.n.3.8)

final products
local use
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4.1.4 Business sites and nature
According to Snep (2009), the way business sites are nowadays
designed and managed doesn’t provide values to the surroundings,
especially from the point of view of sustainability and in
particular biodiversity. In his phd research, Snep (2009) shows
how the implementation of conservation measures on business
sites level can give a contribution to the sustainability of the
surroundings areas.
Based on the definition provided by Louw et al. (2004) a business
site can be defined as ‘an area designated by local, regional
and in some cases national authorities to accommodate multiple
companies that produce, transfer or store goods’ (Snep, 2009).
According to this definition, business sites (also defined as
business districts, business parks, industrial sites, industrial
districts, industrial estates) differ both from ‘commercial
areas’ where products and services are mainly sold to consumers
and ‘offices sites’ that mainly focus on the administration
process.
Trying to attract firms and have benefits selling lands,
municipalities didn’t think about the aesthetical appearance of
the sites, the way parcels are managed (de Graaf, 2008) and the
life span of business sites that sometimes age quickly (Snep,
2009). Another problem is that these sites are often monofunctional.
The world and the society is constantly changing and evolving and
with this also the economic, social, environmental conditions
where business site development take place. The attention towards
their sustainable development has been grown (Snep, 2009) since
the time when has started become an important issue. Business
sites, as part of the urban and economic development, have
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been often considered unsustainable since the land is waste to
develop business parks (Johnson, 2001). The development of these
sites have negative impacts on the surroundings and especially
on public goods such as the environment and habitat. These
negative impacts (both environmental and social) are defined as
externalities (Johnson, 2005) and in the case of business sites
occur when the stakeholders do not take into account the impacts
that business site development can have on environmental and
social interest (Snep, 2009).
In order to be defined sustainable, economic development strategies
should bring benefits both from the environmental, social and
economic points of view (Robert, 2004). Normally social and
environmental aspects are not taken into account in the design
and management of a business site. For example, the choice of
the location can be fundamental in order to reduce the negative
impacts on the environment (Naess, 2011). Also developing a
multifunctional site can have a positive social impact. In
order to talk of multifunctional land use, in addition to work
and business also other functions such as residential housing,
infrastructure, recreation and culture should be included in
urban areas (Rodenburg and Nijkamp, 2002). According to Snep
(2009), a multifunctional business site can be seen as a way to
have a more effective use of a piece of land in a certain region
and therefore reducing the negative impact on the environment.
Different sustainable strategies have been developed in the
last years such as the “industrial ecology” or the “careful
industrial land use”. In the first case the industrial system
is considered as an ecosystem with a distribution and flow of
materials, energy and information (Erkman, 1997). The second
one mainly refers to a sustainable use of land surface in order
to minimize the space used by each unit and provide more space
for other activities. Another aspect taken into account is the
architecture quality of the business site itself.

4.1.5 Revelatory Landscape

components of the site (strenghts and weaknesses) that could
potentially become part of the design process.

According to Dean MacCannel (2001), the concept of “revelatory
landscapes” was born in contrast to the postmodern criticism idea
that “there is no longer a dialectic of surface and depth; there
is nothing but a play of surfaces” (Fredric Jameson, Postmodernism
or the Cultural Logic of Late Capitalism_New Left Review 146_
July-August 1984). On the contrary, MacCannel (2001) states that
the existence of a surface assumes there is something underneath
and asks what is hidden in the landscape and what remains to be
revealed. Landscape has been defined by J.B.Jackson as the “image
of our common humanity” (John Brinckerhoff Jackson, Discovering
the Vernacular Landscape, XII). MacCannel goes deeper saying that
landscape is present in every human exchange and that is between
us and around us. In other words, is the “third term” that gives
a shape and a meaning to every other object and event (MacCannel,
2001). This capacity works mainly on an unconscious level. Apart
from statements like “It is pretty”, “It is well-kept” people
do not catch the power of landscapes or refuse to do that. For
this reason, the goal of revelatory landscape is to uncover the
landscape itself that we distance from the conscious level and
uncover the complexities that landscape involves and hides. The
meaning of a certain landscape depends on the differentiations
of the landscape itself that is its main feature (within the
landscape differentiations can be related to edges, boundaries,
paths, juxtappositions of built elements and plantings, plants
of different color, size and texture (MacCannel 2001).

In order to make the design proposal stronger, different
aspects should be taken into account even if the study is mainly
addressed on the ecosystem services topic. In addition to the
environmental and visual criteria, a built environment deals
with other different functional criteria such as the structural,
economic, social and organization (Hillier and Penn, p.332).

In order to have a better understanding of the site selected
and the context where is located, investigation and analysis of
the area is necessary. This allows to have an inventory of the

The inventory of the site elements, the definition of the problems
and the opportunities (on the base of the data collected during
the research phase) became the basic tools for the final design.
In this chapter the results of the design phase and the solutions
proposed will be explained and described through the conclusions
of the previous chapter and the criteria defined (fig.n.4.3).

- Pictures analysis
- ES landscape analysis
- Literature review

4.1.6 Design process

The inventory analysis was addressed also in order to collect
information about other criteria beyond those that belong to
the focus of this study. Through this, an overview of the site
context has been defined and with this the identification of the
problems and the potential opportunities. The identification of
the context issues aimed to understand what could be the future
connection between the site itself and the surroundings.

concept/
vision
Design Site
Selection
+
Design
objectives
and goals

Site Analysis:
problems and
opportunities

Design
strategies

Models iteration
and evaluation

Masterplan +
design details
and visualization

Fig.4.3 Design process
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4.2 Site design issues analysis
In this paragraph a site analysis will be conducted and the
results discussed and communicated in a visual way. The research
and analysis is conduted in order to frame the next phase
of design concept development and site design proposal. In
particular, a more detailed analysis of the context through
the ecosystem services will help to be more specific in the
masterplan definition.

4.2.1 Site background and future plans
The site is located in the alluvial plain of the middle part of
the valley and belongs to the municipality of Chiuro, a small
village of 2500 inhabitants in the Province of Sondrio.
The specific location of the site makes it particularly interesting.
Is located in a very rich area from the hydrological point of
view. The torrent “Fontana” runs from the glacier through a
secondary valley, next to the urbanized area and after jumps into
the main river that crosses the main valley untill Como’s lake.
Apart from this, secondary streams running from the slope of
the valley, through and next to the site characterise the area.
In the past, farmers built also a system of irrigation canals
within the fields and with time have been partly covered, lost or
re-addressed with artificial cocrete canals still visible.
Comparing the maps evolution (fig.n.4.4) the aerial view of two
different time laps, 1961 (fig.n.4.5) and 2007 (fig.n.4.6), is
clear the evolution of the site, in particular where the business
site has been built. The traditional rural landscape of fields,
tree lines and alluvial plain woods has been partly altered for
the construction of the companies buildings.
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Fig.4.6 Evolution of the site 1854, 1973, 1999, 2003 (top-down, from left to right)

Fig.4.5

1961 aerial view of the area

Fig.4.6

2007 aerial view of the area;

In 1987 a highly rainy period caused a flood of the torrent
and the river that involved part of the urbanized areas and
the alluvial plain (fig. 4.7), at that time still completely
used for agricultural purposes (meadows, arable fields, pastures,
orchards). From the pictures (see fig.4.8) is clear how the site
was almost completely rural apart from the few first factories
built on the left river side. Despite the area is considered as
a higly flooding site and the geological studies adviced to avoid
new buildings, the construction process didn’t stop and kept
growing until the site assumed the actual features of business
site.

Fig.4.7

Fig.4.8

1987 flooding of the current business site

1987 flooding of river outlet

The site, whose first traces appeared in 1984 (fig.4.6), grew
in the 90’s for the pressure of companies located in other
municipalities but that at the moment of the expansion identified
in this site a good location for relocating themselves. The
factories located in the site have mainly medium dimensions.
On the site there are factories that deal with raw material
manifacturing such as wood, stone or dairy products (all coming
from the area), services or commercial.
According to the plans, the municipality administration is going
to extend the site further in order to build 8 new warehouses
in the belt on the north side, on the border with the rural
area. In addition to this, the plan expects an extension of the
existing bike path on the other side of the river, through the
site and further in order to be connected with the main bike way
that crosses the valley (“Sentiero Valtellina”) and that mainly
runs alond the river (fig.4.9).
As previously said, the site is located on the alluvial plain,
at the bottom of the cultivated terraced slope. The traditional
rural landscape becomes the background of the business site.
They interact and influence each other. The morphology of the
area and the system of paths that runs through the vineyards
provide many opportunities to have a view on the alluvial plain
including the business site. At the same time, the view of the
cultural landscape of the terraced vineyards is often blocked
by the buildings, especially from the main infrastructure that
runs through the valley and that is used by tourists especially
in winter or summer periods to reach holidays resort areas.
The surrounding landscape shows the typical features of alluvial
plain of the valley. A patchwork of meadows and arable fields,
often divided by system of irrigation canals, Salix tree lines
(whose branches are used to bind vines branches on wooden poles)
and dirty roads traced by farmers in the past. Together with
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1- Sport center
2- Pedestrian bridge over the torrent
3- Artificial lake for reccreation
4- Horse riding center
5- Restaurant
6- Abandoned typical historical building
7- View Point
8- Wood manifacture company
9,10- Local stone manifacture company
11- dairy products factory
12- restaurant

Fig.4.9 Site background analysis results

Scale 1:5000

Existing streams and canal network

traditional rural landscape, there are still some traces of the
alluvial plain forest, especially around the water bodies and
junction of the two rivers. These woods, fundamental for the
biodiversity and partly destroyed by urbanization, create the
habitat for autochthon bird, animal and insects species. This
makes the business site together with the main infrastructure,
an element of disturbance and a barrier against ecological
corridors.

a

4.2.2 Pictures of the site: inspirations for
the project
b

The contribution that local people gave to the research sending
positive and negative examples of landscape, address the choice
of the design site both for the location (where?) and the
typology of subject (what?). The specific business site selected
was indeed represented more times in the pictures. The pictures
became also a way to understand what people appreciate or not
in the landscape and use these to be inspired in the concept
and strategy definition. The subjects represented in the pictures
became the ingredients to inspire and address the design
solutions and interventions.
In the fig.4.10, the negative examples of the site are collected.
Most of pictures represent the business site itself shown from an
higher perspective, in general from the pathways and road system
that run through the vineyards on the mountain slope used both
by the farmers but also by people for hiking. In particular, one
of these has been recently nominated as “Vine way” and became a
touristic path to experience the traditional terraced landscape.
The way pictures have been taken, was therefore also useful to
make choices during the design phase.

c

f

d

e

g

h
Fig.4.10

Pictures of the site considered as negative examples
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Pictures of the site considered as positive examples
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As explained in the previous chapter, water is the main recurrent
subject in the positive example pictures. Since is also one of
the main aspect related with ecosystem services issues, became
one of the main topic in the design proposal. In particular,
the pictures received have been used as inspirations to address
the design solutions. The stream and canals as mean to collect
and address water (fig.4.11 c and d), the concrete pools built
by farmers on the rocks of the vineyards to collect rainwater
to be used for irrigation purpouses (fig.4.11 e), the artificial
lake for recreational purpouses, fueled by the natural streams
coming from the slope of the mountain (fig.4.11 b and g) have
been used as examples and inspiration to address the topic of
the design strategies to solve the problems and take advantage
of the opportunities of the site. In addition to water, the
rural landscape of vineyards and orchards is also a recurrent
subject of the pictures. The regularity of the tree lines (fig.
4.11 a), of the wood poles of the vineyards as structure for
hanging plants (fig.4.11 f) inspired design phase.
The similarity between the picture of the construction site with
the grid of concrete pillars (fig.4.12 a), with the traditional
vineyards organized on lines with wooden poles (fig.4.12 b) has
therefore been used as inspiration for the concept definition
(fig.4.12). Has been imagined to give to the pillars of construction
sites other functions. The grid of pillars could become, for
example, a grid of trees, a potential tree nursery or an orchard
(fig. 4.12c). The pillars could become, as the wood poles of the
vineyards, a structure for climbings plants, becoming green
poles (fig. 4.12d) or the elements of a pergola or a green fence
(fig. 4.12f). The pillars could also become the plynth to support
a green roof (fig. 4.12e), extruding in this way the soil surface
that will be covered by the business activities and mitigating
their effects. The structure could also be used to support PV
panels for producing energy (fig. 4.12g).

Fig.4.12 e Pillars become plinth for a green roof.

-

Fig.4.12 a One of the construction developing site
in the area (picture 20)

Fig.4.12 c Pillars are substitued by trees and are integrated with
them in a grass field.

Fig.4.12 f Pillars becomes the structure for a pergola and green masking walls.

Fig.4.12 b A typical vineyard managed in the
traditional way (picture 3)

+

Fig.4.12 d Pillars become the structure for climbing plants and become
green poles.

Fig.4.12 Concept inspiration from pictures collected.
Fig.4.12 g Pillars become the structure on which place PV panels
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spatial point of view. In particular they are:
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Each of these layer has problems and opportunities related to
their features and configurations. L1,L2,L3 define the business
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The way in which the business site has been planned and designed,
makes the visual and environmental impact stronger because of
the hard edges and the concrete/asphalt paved area that define a
continuous waterproof surface without trees or green surface,
detached from the surroundings.
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risks and opportunities can be identified and more precise issues
can be highlighted in order to address the design phase and the
solutions proposition.
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Fig.4.13 The spatial layers of the site.
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4.2.4 ES analysis of the site
The current way business sites are planned and designed can’t
be considered sustainable. They have indeed negative impacts on
the environment through, for example, water pollution, excessive
energy consumption and habitat destruction (Snep, 2009).
According to the academic research, urban ecosystems can also
contribute to human well-beings and to the quality of their life
providing some of the ‘services’ described in the framework.
Air filtering, micro-climate regulation, noise reduction and
enhanced biodiversity are all services that an urban environment
can provide to the citizens (Bolund and Hunhammar 1999; Takano
et al. 2002; Anderson 2006).
Different urban land use types can be considered part of an
urban ecosystem: parks, street trees, lawns, cultivated land
and streams (Bolund and Hunhammar 1999). Business sites are
not contemplated on the list provdied by Bolund and Hunhammar
and this means that are not considered yet as areas that could
potentially provide ecosystem services (Snep, 2009).
In his thesis, Snep (2009) explored already possible options in
terms of planning, design and management of business sites in
order to welcome ecosystems able to provide ecosystem services
to the surroundings. Since sustainable development doesn’t
mean only preventing damage of the environment but also create
additional values (Snep, 2009), business sites management can
both mitigate the negative effects that the economic areas have
on the surroundings but also through innovative interventions
provide services that generally belong to other ecosystems.
Land management can then become a way to increase and improve
ecosystem services provision to people (Costanza and Daly,
1992).

In the last years, academic studies recognised the possibility
for business sites to provide ecosystems services through specific
interventions. Typical flat roofs of the business sites buildings
can be designed as green roofs to improve the air quality and
reduce pollution (Yang et al. 2008) or noise coming from the
site itself or roads (VanRenterghem and Botteldooren 2008).
According to Snep (2009), business site can become also areas to
support biodiversity. This is considered one of the most important
ecosystem services to support humans well-beings and the quality
of their life (Ehrlich and Wilson 1991). The recognition of
the importance of biodiversity and the need to conserve it
is receiving more attention (ICLEI 2008; Countdown 2010). In
order to implement biodiversity conservation, sensibilization
of companies is necessary to make them aware about their
environmental responsability and the role that biodiversity has
on quality of life. In addition to this, is important to state
how biodiversity, as a supporting service, can influence in a
positive way other ecosystem services and reduce the impact that
a business site as on the surrounding environment.
For its configuration and function, a business site doesn’t
provide certain services. For example, provisioning services
such as food, fresh water, raw materials provision are normally
related to agricultural land-use or more natural environment. At
the same time, business parks can influence in a negative way the
provision of these services, reducing the rural land used for
food prodution or having an impact on the quality of the fresh
water coming from the mountain peaks. Business sites and the
surroundings influence each other and become connected.
The fig. 4.14 represents an overview of the components of the
site, of the possible ecosystem services provided and those
whose provision is compromised.
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Fig.4.14 Components and ecosystem services of the site
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4.2.5 Plan diagram and conclusions
The results and the conclusions obtained from the research
addressed the design choices made and design guidelines to
follow. Through the design, the business site should become more
integrated in the sorrounding context and not a detached entity
from the visual and environmental point of view. The business
site will work together with the rural areas around in order to
take opportunities of the site and mitigate the negative effects
has on teh surroundings. These two components will become part
of a system and the negative aspects of the site will give the
chance to give a positive contribution to the area.
In particular, the spatial design aims to increase the green
surface in order to mitigate the negative effects on the
environment and provide ecosystem services. Through this, the
chance is store carbon is higher, the local climate is improved
and the noise coming from the factories and the roads reduced.
Increasing the green surface with trees, grass, bushes and flowers
can create the conditions for supporting biodiversity and design
an habitat for birds and insects that can support pollination or
natural pest control, indispensable for the surrounding orchards
and vineyards (that currently use pesticides and chimical
products with inevitable consequences on the environment). The
designed green surface can also become the filter of the runoff
water that is often the responsible of polluting the water of
natural streams. The water collected can be stored and used for
irrigation porpouses.
As previously said, the business site has also a visual impact on
the traditional landscape of the area. This influence mainly the
provision of cultural services and in particular the aesthetic
appreciation and the symbolic value of the cultural landscape.
The design interventions aim to mitigate the visual impact that
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business site has, making the edges more permeable and increasing
the green surface.

4.3 Design
In the following paragraphs the design will be introduced and
described following the design process diagram (fig. 4.3). From
the elaboration of the research results and the support of
literature, the general design objectives have been translated
in more specific guidelines that take into account the problems
of the site and the way how these could be mitigated. A design
concept, inspired to the pictures collected during the research
phase, helped to translate the general guidelines in a design
toolbox and site specific design solutions.

4.3.1 Site specific design goals
In the figure 4.21 the site specific design goals are represented
through icons that will be used to communicate the location and
the kind of intervention on the masterplan. For each of these,
a short description is provided to explain what’s the aim of
the intervention. The aims of the design have been based on the
results of the research phase that highlighted the problems of
the site especially through the ecosystem services framework and
connected to the design criteria described at the beginning of the
chapter (fig.4.1), in particular “appearance” and “performance”.
The interventions proposed aim to reduce the visual impact of
the business site on the surroundings (using local materials,
mitigating and masking, increasing the green surface), the impact
on water flow (through system to store and recycle water, treat
runoff, deal with extra water), improve the habitat (increasing
the green surface, biodiversity also through interventions for

natural pollination and pest control). In addition to this,
other interventions take into account the social component and
human well-being (food production, improvement of local climate,
education and experience, recreational activities).

4.3.2 Concept and vision
As previously said, the pictures received inspired the design
and addressed the concept definition. The concrete pillars of the
construction sites have been the starting points for the design
proposal and became the main design interventions on the site.
In particular, on the paved surface (fig.4.17) the pillars become

Fig.4.16 Street network_ Runoff treatment

Fig.4.17 Paved surface_ Multifunctional
pillars structure (green roof, pergola)

the base for a multifunctional structure that can work mainly as
a green roof or a pergola. In correspondence of the buildings
(fig.4.18) the grid of the structure is used to support the PV
panels or to become a pergola where plants can climb and hide
the roof of the buildings. In addition to this, that consist of
the main surface, the green stripes along the street networks
(fig.4.16) is used to catch the runoff water of the street and
that coming from the green roof. The street network becomes
then the system along which pipes collect and move water. The
existing green surface of the area can give the chance to provide
more room for water, eco-corridor and wetlands. The schematica
section (fig.4.20) shows the way in which this main four layers
are connected and work as part of a system within the landscape.

Fig.4.18 Buildings _ Multifunctional
structure (PV panels, Pergola)

Fig.4.19 Green/Blue network _
Room for water, wetlands, eco-corridors

Fig.4.20 Schematic section of the site strategy
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4.3.3 Models iteration and comparison

4.3.4.1 Appearance: visual impact improvement

In order to investigate the possible directions that the design
could take, different models (fig.4.22) have been proposed and
evaluated according to the main criteria of “appearance” and
“performance”. This gave the chance to have an overview of the
different possible future of the area and choose for the solution
that best could take into account the issues of the site. In
order to make the design proposal stronger, in addition to
“performance” and “apperance”, other aspects have been taken
into account such as the functional and structural ones of the
interventions proposed. Model 0 and Model 5 are the most extreme
scenarios that could happen in the site, while in the models in
between different possible interventions have been investigated.
In an estimative way, the different models have been evaluated
on the base of the main two criteria. As the description of each
model explains more in details, even if M0 and M1 would be the
models that best would solve the problems of the site, would also
not be doable if functionality and structural aspects are also
taken into account. For this reason, model 3 has been selected
to be developed and translated into a more detailed masterplan.

The new interventions proposed aim to mitigate the business
site and the impact has in the landscape, on its aesthetic value
and appreciation from people. The interventions aim to mask
and hide the large paved surface and the buildings of the site
that especially if looked from the slope of the mountain, from
the vineyards and the roads that run through them and the upper
villages have a strong impact on the landscape scenery. At the
same time the intervention contribute to improve the appearance
of the site from the roads that pass through the site, from the
main infrastructure that runs through the valley and from the
surrounding rural area.

4.3.4 Masterplan
Even if different strategies are applied, the overall design
proposal is thought to make the four different layers interact
with each other in order to reach the main goals. In particular
the general design is thought to improve the visual impact of
the site and improve its ecological performance, reducing the
negative effects on the surroundings. The masterplan (fig.4.23)
shows the overall view on the area with the combined interventions
proposed for the site.

4.3.4.2 Performance: ecological value
The interventions aim to reduce the negative effects that the
site has on the surroundings from the environmental point of
view as previously described through the ecosystem services
framework. In particular the design is focused on specific
aspects. The structure built over the paved areas works as a big
catching basin of rainwater that is later filtered and stored in a
reservoir. The green roof contributes also to increase the green
surface and with the vegetation selected improve the habitat for
insects, birds for pest control and pollination. The streets
edges are designed as bioswale in order to catch runoff from
streets or the paved areas, treat and filter it before address
water to the storage. The corridor opened through the site aims
to define a natural flow of water and animals that has been broken
with the site construction. At the same time it becomes also a
recreational corridor for people that want to reach the other
side of the valley, the bike path or the lake. In the northern
part of the site a new type of intervention is proposed where
buildings and more natural plots are mixed in order to make the
edges of the site softer and reduce the negative impacts from
the ecological point of view.
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Model 0: Restoration original conditions

Model 1: Total cover of the site

Model 2: Cover with cut

In this model, the site conditions before
the business constructions are restored. The
traditional rural and natural landscape of
the alluvial plain made of meadows, arable
fields, irrigation canals, tree lines and
small floodplain woods are restored. Both
the performance and the appearance values
of the site are in this model consistent.
The original rural ecosystem is restored
and with this the services related. Since
the buildings will be teared down, also the
appearance of the scenery will improve.
Taking into account the local administration
rules and burocracy, the model is unlikely.

Unlike the model 0, in this one the existing
business function of the site is preserved
and the intervention proposed aim to mask,
mitigate and reduce the impact in terms of
performance and appearance. A second layer,
consisting in a large green roof structure
aims to cover and hide the existing site
(improving the appearance) but at the same
time provide a rainwater capture surface,
in order to avoid contaminated runoff and
increase the provision of services such
as air and water quality, habitat and
biodiversity. Despite of this, the structure
is unfunctional for the activities below.

In order to take advantage of the existing
situation of the site and of its fewgreen
surfaces but also in order to improve the
functionality aspect of the previous model
parts of the green roof structure are
removed. This for two main reasons. First
of all because the buildings structure is
designed to support certain weight and an
extra one could have effects on the stability
of the building. Secondly, a space around
the buildings has to be free in order to
let the natural light passing through. The
appearance and the performance of the site
are slightly improved.
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Model 3: Partial cover, installations on
building roofs and extension with better
interventions

Model 4: Green roof on existing buildings

Model 5: Extension of the site with the
same techniques

In this case, the model represents a
combination of interventions. The green roof
structure that covers partially the paved
area is combined with pergolas attached to it
that allow to reduce the visual impact of the
building roofs through the use of climbing
plants. In this way, the strcuture of the
building is not altered and compromised by
additional weights. The business site is
extended furter towards the rural area with
a combination of buildings (with green roofs)
and vacants lots where plants, flowers and
trees can grow. This allows to improve both
the performance and the appearance of the
site and the accomodation of new companies.

Instead of working on the paved areas
and around the buildings, an alternative
solution is to mitigate the impact of the
site with green roof interventions on the
buildings. This could partially improve the
appearance of the site, increasing the green
surface, and its performative aspects from
the ecosystem services point of view. Green
roofs could help improving the air and water
qaulity, working as filter, improve the local
climate on the site but also through plants
and grass increase the biodiversity and the
habitat for insects and birds. The unknown
structure of the buildings, could make this
model not doable and structural possible.

The last model is the extreme opposite of
model 0. In this case, as planned by the
local administration, the business site is
extended further towards the rural area.
The permeable surface is reuced and new
constructions are built in order to let new
companies come in. In this case, both the
performnace and the appearance of the site
are further compromised. The lack of green
surface in the new lots will contribute to
reduce the visual quality of the new scenery.
The extension of the paved and built area
will further reduce the services provided
and will negatively affect the surroundings.
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Fig.4.23 Masterplan

Scale 1:2000
Zoom on the masterplan
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4.3.5 Detail 1: Buildings and paved areas
In the last two decades the surface of the site has been covered
by concrete or asphalt and the function of the soil compromised.
A large amount of permeable surface has been lost with negative
effects on ecosystems services. The paved surface didn’t only
reduced the availability of soil (and its values) but affected
the surroundings areas. The runoff water moving on the paved
surface and from the buildings runs into the natural streams and
canals that cross the site. This affects the quality of water,
the habitat and biodiversity of surrounding areas. In addition
to this, the business interventions affect the quality of the
landscape, especially if looked from the slope of the mountains.
No mitigation interventions have been thought to reduce the
visual impact that the buildings and the large paved surface has
on the traditional natural and rural landscape. The interventions
proposed in this case aim to improve both the appearance and the
performance of the site (fig. 4.24). The structure built over
the site works as a large green roof (extension of the ground
surface) and aims to catch rain water, filter it and transport it
towards the edges or to the green corridor that crosses the site.
The Structure, whose concept comes from the pictures received
during the research phase (the pillars of the business site
construction and the poles of the vineyards) is based on a grid
whose modules have a dimension of 6 and 12 meters. This is based
on both structural and functional reasons. In the first case
because the structure has to be stable also to support the weight
of green roof. In the second case, the distance between the
pillars has to be enough to let trucks and vehicles in general
to move within the company’s plots. In general concrete pillars
and beams are used.
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Since the structure of the existing buildings is not known
and since extra weights cannot be placed on the roofs of the
buildings, the structure over the roofs is made by steel reticular
beams on grid of 6 by 6 meters to have a better stability and
to support the weight of PV panels. The elements of the grid
can have different functions apart from the structural one.
They support green roofs, pergola, PV panels, climbing plants,
screens, or pipes to transport water (fig.4.27). The pillars can
become also the base for additional elements such as panels,
screen or the name of the companies. In addition to this the
structure is thought to be filled with additional space for the
companies adding floors in between where to store materials or
have extra space for work.
The pergola is located over the existing green areas in order
to preserve the permeable surface. The space below becomes a
comfortable green area for the workers of the company to spend
their breaks.
The pergola together with the green roof surface will create
the habitat conditions to attract insects, butterflies and birds
and in this way increase the biodiversity and natural predators
population that can contribute to a natural pest control useful
for the surroundings rural areas and in particular for orchards
and vineyards.
The structure will also contribute to the local climate of the
site with benefits for the workers especially in the warmer
seasons.

fig. 4.24 focus on the paved area
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The structure that covers the paved area
aims to support a green roof surface
whose function is both to the improve the
appearance of the site, especially if seen
from an higher perspective and define the
conditions to increase the biodiversity
and habitat for insects and birds. In
addition to this, the green roof works
also as a large collecting surface of
rainwater to be recycled.

The green edges between the
road and the paved plot aims
to collect the runoff water and
partially the water coming from
the green roof, in order to be
filtered and treated and
addressed through pipes to the
corridor that crosses the site.
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fig. 4.25 section of the existing paved area

The structure is based on a grid of 6x6 or
12x12 meters according to the structural
needs and is made by concrete pillars of
60x60 cm that support concrete or steel
beams.

Some of the few exsiting green areas
within the site are preserved. In those
cases, the structure becomes a pergola
for climbing plants and define a green
comfortable space especially aimed to
welcome the workers of the site.
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fig. 4.26 View of the structure built on the existing site
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Basic reticular beams and pillars

Poles for climbing plants

Structure for green roof

Nets for clming plants

Pergola structure for climbing plants

Green walls

Water transporting system

PV pannels support

Structure for supporting screen

Basic concrete poles

fig. 4.27

different functions of the structure
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4.3.6 Detail 2: Eco-corridor
The road that runs through the entire valley is often a barrier
against the natural ecological flow of water and animals from one
slope of the valley to the other through the alluvial plain. In
addition to this, the business sites that have been built along
the infrastructure covered big portions of the rural landscape,
with loss of permeable surface, natural streams and irrigation
canals. As shown in the maps of historical evolution, the site
is located in a depression where natural streams coming from the
slope of the mountain run through the alluvial plain towards the
main river of the valley.
In order to restore the original flow, a corridor through the
site is proposed (fig 4.28). This is designed where one of the
artificial canal is located and connects the rural area on the
north side of the site with that one in the southern part. The
connection works both as an eco-corridor for wild animals moving
through the valley but also as a recreational path for people
that from the bike path on the northern side want to reach the
main one running through the river and moving along the valley,
or the lake located just at the southern end of the corridor.
In addition to this, another function of the corridor is to collect
the treated rain and runoff water coming from the surrounding
areas and in particular from the green roof structures (fig.4.29)
and the network of bio-swale located along the streets. This will
create a wetland area where the typical local species of plants
that grow along the irrigation canals could be found (fig.4.30).
This will also contribute to improve the biodiversity and the
habitat for insects, birds, and water population (fig.4.30).
The extra water will be addressed to the artificial lake that
could potentially become a reservoir of water to be used for
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irrigation purposes of vineyards and orchards. People moving
through the site will have the chance to see the combination
and intersection of the business site structures of pillars and
beams with a more natural area.
In particular the beams will continue as water pipe towards the
corridor. The extra water that is not absorbed by the green roof
vegetation will be collected and run through the pipes towards
the corridor to be collected in the stream.
The corridor is defined by walls built with local stone that
remind to the traditional terraced landscape of vineayards. The
walls support bioswale connected to those that run along the
street network. The water filtered and treated will run towards
the stream of the corridor along drainages on the wall in order
to visually highlight the water flow.
The corridor itself will let people to reach the other side of
the alluvial plain, the main river and the lake and aims to
provide room for water in case of heavy storm or extreme events.
It can work as a wetland with the typical vegetation that
normally grows along the streams and the irrigation canals
of the area. This will also attract the authoctone species of
birds, insects and amphibious.

fig. 4.28 focus on the green corridor
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The corridor works as a connection between
the two sides of the valley divided by the
infrastructures and the business site.
It works as eco-corridor for animals but
aslo as a connection for people. The area
aims to collect the water treated coming
from the bioswales and the green roof
and creating the habitat for improving
biodiversity.

The green corridor and the green roof
structure are connected by a pergola whose
beams work as water pipes to transport
water towards the corridor. The pergola
works also as mitigation structure of the
parking below.

The bioswale collects the runoff water
coming from the parking surface and filter
and clean it before being addressed towards
the wetland area.
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fig. 4.29 section of the green corridor

In correspondance of buildings the grid
of beams becoems of 6x6 meters to grant
a better structural stability and to
support the PV panels. The structure will
also help to mitigate the visual impact
of building roofs through climbing plants.
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fig. 4.30 View of the structure built on the existing site
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4.3.7 Detail 3: Site extension/rural edges
According to the plan of the municipality the business site is
going to be extended further on the north side.
The aim of the design in this case is to propose an alternative
way of construction to the existing ones in order to reduce
both the visual and ecological impact, taking into account the
criteria of performance and appearance. The grid concept applied
on the existing site is extended here too.
In this case, the concept of the grid is used both for the
designed structure, for the buildings, and for tree planting
(fig.4.31). The structure can grow with time according to the
needs of the companies, be extended and have different functions.
In order to soften the edges, the continuity of paved surface is
broken by more natural areas where bushes, wild flowers and trees
improve the aesthetical value of the site but also create the
habitat for predators for a natural pest control and pollination,
useful for the local orchards and vineyards. This will avoid
the traditional way of organizing the business site that as
previously described has negative effects on the surroundings.
The grid can become also the concept to organize the tree
plantation in the more designed green areas that will be mixed
to more natural and wild ones. Trees will be planted instead of
pillars in order to create a transition between the existing
and the surrounding rural landscape, create a visual filter and
improve the habitat and biodiversity (fig.4.32).
The new buildings are built making use of the materials treated
on site such as wood or the typical stone of the valley, and
built with green roofs.
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The grid of pillars can become the grid of trees. The grid
concept can be indeed applied also on the rural site that can
be used partially as a tree nursery (mainly apple and vines).
In order to establish a connection between the site and the
surrounding in the tree nursery will be cultivaed the plants
that be later transfered to the orchards and vineyards of the
surrounding area.

fig. 4.31 focus on the new extension of the site
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The structure will partly combined with
green and more natural areas. These could
be potential areas where new companies
will settle but also areas where
recreational activities could take place.
The concept of the grid will be used also
in the tree nursery plantation.
A corridor between the new extension and
the rural area will contain the extension
of the bike path and a canal that will
work as a drainage. The corridor will work
mainly as a recreational way and from this
the green corridor across the site will
start.
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fig. 4.32 section of the new extension

Some of the new construction built,
according to their function could
be placed in a more natural context ,
sorrunded by fields and trees. For example
this typology of building could welcome
shops where local food is sold or farming
activities.

New constructions will be built using
already the green roof system and local
products such as wood and stone in order
to make the buildings less strong from the
visual point of view and more coherent
with the context where are located.
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fig. 4.33 View of the new
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company plots

fig. 4.34 View of the combination of the structure with the wild plots
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4.3.8 Detail 4: Streets
As the paved areas of the business site, also the streets and in
particular the water runoff can reduce the quality of natural
stream water. The pollutants from the vehicles that use the
street network during storm can contaminate the water of the
surroundings areas. For this reason, the design intervention
aims in this case to catch the runoff water, treat it and address
it towards the corridor in order to be stored.

of the site. In addition to this the plants, mainly shrubs,
different kinds of grass, seasonal flowers and small trees will
create the habitat for insects and birds. This will contribute
to increase the biodiversity of the site.
In the figure 4.35 the scheme of water catching, treating and
storing system is represented.

In order to do this the existing green stripes that run along the
roads of the site and that now are normally neglected areas with
spontaneous vegetation will be used as catching and filtering
areas. Before being canalised in the natural streams, the water
will be addressed to the green stripes.
First a river stones stripe will slow down the water flow coming
from the street or paved surface. The roots of the plants and
the soil will help to settle out the suspended particles of the
runoff.
An underground drain will collected the filtered water that will
be channeled towards the terraced bioswales of green corridor.
Once in the bioswale, the sediments and the pollutants will keep
to be filtered out. Part of the water will infiltrate the ground
while the remnants unabsorbed clean water will be discharged
into the stream of the green corridor. The microorganisms of the
soil and of the plants of the bioswales and wetland will break
down the pollutants of the water.
The green stripes along the street in addition to catch and treat
the runoff water will also contribute with their vegetation
to improve the appearance of the site both from an higher
perspective and from the streets, partly masking the paved area
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Roof and paved surface
Catching and treatment areas
Street water runoff
Storing area
fig. 4.35 Scheme of water related surfaces and their function
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4.3.9 Bird-eye view_summary
In the fig. 4.36 a photomontage shows how the site could look like
with the interventions described in the previous paragraphs. The
perspective from the vineyards has been choosen because most of
the pictures received by local people during the research phase
represent the area from an higher perspective, normally from the
vineyards or in general from the northern slope of the mountain.
In the view, both the interventions on the existing built part
and the new extension towards the rural area are represented. In
addition to this, the corridors that are proposed as connections
but also to provide room to water in case of heavy storms or
extreme events are represented.

buildings are surrounded and combined with more natural and wild
areas in order to improve both the appearance and the ecological
performance of the site extension. In this way, the buildings
are partly masked both by the trees planted but also by the
structure that in this case will work as a pergola for climbing
plants. The grid could be potentially filled in the future by
new buildings or have other functions such as create the spaces
for more recreational activities in order to attract people
to the site. In this way the business site that is currently
monofunctional, could become more integrated in the context of
the area also thanks to the bike path extension that connects
the attractions of the area and the eco corridor that works as
a bridge between the two sides of the valley.

The green roof structure that covers the paved surface of the
site gives the chance to reduce the visual impact that the
large concrete surface has in the rural green landscape around,
especially if looked from an higher perspective. In addition
to a more visual function, the green roof improve also the
environmental quality of the site. The green roof covers the
paved area, can catch the rain water and address it towards the
corridor that crosses the site. The vegetation planted on the
green roof contribute also to improve the microclimate of the
site (with benefits for the workers of the companies), and define
the habitat conditions for insects and birds with a contribution
to biodiversity and the rural landscape. Above the roof surface
of the buildings, PV panels are installed on the structure in
order to produce energy that partly can be used to fuel the water
pump that will trasnport water from the storage to the vineyards
and orchards during dry periods.
On the northern side of the site the structure is extended
in order to welcome new buildings. As the view shows here the
96

97 Chapter 4. Research through designing

fig. 4.36

View of the area from the vineyards
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CHAPTER 5
Conclusions
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In this final chapter, the conclusion of the research and design
study will be discussed. In particular, the objectives of the study
and the research questions will be summarised. The relevance of
the study within the academic and landscape architecture fields
and the research outcomes will be discussed. The chapter will
close with a critical reflection on the process, the methods used
and the outcomes achieved
and
the recommendations for the
further research.

5.1 Reflections and conclusions
The study has investigated the value and the use of ecosystem
services framework in the analysis and the design of landscapes.
In particular, the ecosystem services theory became the tool
to adress and evaluate the design interventions proposed in
order to solve the problems identified during the research and
analysis phase. The study focused on a mountain region in the
Alps where the land-use change and the human interventions of
the last decades have compromised both the visual and ecological
quality of landscape. For this reason, apperance and performance
have been the main key words selected in order to address the
design proposal. The study aimed to understand which is the
current sutuation in the mountain area taken into account if
looked through the ecosystem services lens. In addition to this,
another aim has been to investigate which
are the possible
interventions to improve the performance (in terms of ecosystem
services) and the appearance (visual quality) of a selected
site.
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5.1.1 Answers to research/design questions
Main research question:
What is the current situation of the landscape in Valtellina
according to the ecosystem services framework and local people
opinion, and in particular in relation with local business
sites?
This question has been answered in the chapter three where the
landscape of the area taken into account has been analysed making
use of the ecosystem services theory. This highlighted which
ecosystem services are provided, which could be potentailly
provided and which are compromised by the current use of
landscape and the way is managed. This has been important to
identify which are the most critical land-use types that have
negative effects on the surrounding and the capacity to provide
ecosystem services, in order to be able to identify a site for
the design intervention. Through the research and the analysis,
business sites have been identified as critical land-use types,
both because of their appearance and cultural reasons according
to people response but also because the way they are designed
and currently managed compromise the provision of ecosystem
services and their value in the surrounding areas.
Sub research questions:
SRQ1 What are the negative effects that local business sites
have in terms of appearance and performance?
Through the use of existing literature and map analysis of the
site selected, has been possible to highlight which are the
consequences that business site have if looked through the
ecosystem services framework, especially on the surrounding
context where are built.

SRQ2 What are the ecosystem services compromised by business
sites and which could be potentially improved or provided?

“appearance” and “performance” have been identified as the two
main design criteria.

Through the use of existing literature has been possible to
identify which are the ecosystem services that are compromised
by business sites and their effects on the surroundings. In
particular has been highlighted how, even if a business site
normally doesn’t provide ecosystem services, it can compromise
the provision of the services by the surrounding areas. Design
intervention can mitigate the impact but also potentially
contribute to the provision of services in business sites.

SRQ4 What design strategies to be applied on the site can
mitigate the negative effects on the provision of ecosystem
services?

SRQ3 What are the current plans for the developent of the site
and which the possible opportunities to be included in the
future of the area?
The analysis of the municipality plans has shown which is going
to be the ambition of the administration and the future of the
site.
The built area will be extended further in order to
admit new companies. This is going to be done with the same
construction typologies of the current buildings. This means
that the the visual impact on the landscape and the negative
effects on the quality of the environment will get worse.
To conclude, the research has highlighted the values and benefits
related to the landscape of the region and in prticular of
its different land use types. Through this, the most critical
ones have been identified. The research has then focused on the
business site typology that according to people is considered
as the most negative example of landscape mainly for the visual
impact that has in the scenery and the surrounding landscape.
If looked through the ecosystem services lens, business sites
and the way are currently designed and managed have a negative
impact on the performance of the surrounding areas especially
from the ecosystem services point of view. For this reason,

Currently, especially in the region taken into account the
awareness about the negative effects that business sites have in
the landscape is low. Also the design strategies and the concrete
mitigation measures adopted in order to improve the busines sites
are very limited or inexistent. Since local administrations and
citizens are not aware of the problems hidden behind the business
sites, no measures to improve the situations are adopted and
applied. Through this question, design strategies to be applied
on the site have been identified.
Main design question:
How appearance and performance can be integrated in an exemplary
design of a business site mitigation in order to reduce the
visual impact and the effects on the surrounding in terms of
ecosystem services provision?
SDQ1 In what way the design can improve the performance of the
site in terms of ecosystem services?
SDQ1 In what way can the design intervention improve the
appearance of the site and make the hidden ecosystem services
hidden, visible?
An answer to these questions can be found in the chapter 4
where the design process has investigated possible design
interventions, starting from the existing situation, literature
about “business park and nature” and inspirations from the
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pictures received by people during the research phase. The
landscapes considered positive by people and for this reason
appreciated by them, have been the starting point during the
design phase. The elements subject in the pictures have been taken
as ingredients and inspirations for the design interventions in
the landscape considered as negative. The wooden poles of the
vineyards inspired the pillars of the structure proposed, of
the climbing plants and the pergola. The water, one of the main
elements represented in the pictures become one of the main
ingredients that addressed the design proposal. Water runoff
treatment systems, catching
and storing areas, canals, the
wetland, pipes and irrigation system are all intervention to make
use of water and highlight its value and the services provided.
Wild flowers fields and trees are also integrated within the site
both to improve the appearance of the site and reduce its visual
impact but also to improve the ecological performance improving
the local environmental quality, biodiversity and habitat. The
interventions proposed have therefore both the aim to improve
the appearance of the site, since was the main issues highlighted
by people response, but also reduce the negative effects that
the business site has on the surrounding, especially from the
environmental point of view.
Through an iteration of different models, the possible evolution
of the site have been investigated taking into account both the
main design objectives (improve the performance and appearance
of the site) but also functional and structural aspects and the
existing use of the site. The interventions proposed provide a
solution for busness sites where the current function has to
be mantained. For this reason, the intervention proposed is
more a mitigation solution than a a proposal for a new business
site. Only in a portion of the site a possible alternative way
of extending the business is proposed. Also in this case, both
performance and appearance criteria are taken into account.

103 Chapter 5. Conclusion

In general, the intervention aim to increse the green permeable
surface in order to both hide the paved area and reduce the
impact that the current site has on the landscape. This provide
also the occasion to make use of the services related to a
permeable green surface. The rainwater and runoff are catched,
filtered and stored to be used for irrigation purpouses. The green
surface that in this case is represented by the green roofs and
their vegetation, by the wild flowers fields, the bio swales, the
wetland and tree plantation improve the local climate and water
and air quality. It also increse biodiversity and create the
habitat conditions for insects and birds that can be a resource
for a natural pest control in the surrounding rural landscape.
In addition to this, the environment within the site is improved
with benefits for the people that daily work in the area. The
business site becomes in this way part of the landscape and
combined with nature, the edges are broken and the negative
aspects become an opportunity to support the surrouning area.

5.1.2 Relevance of the outcomes
5.1.2.1 Regional significance
If looked from a local/regional perspective, the study contributes
to describe the local landscape from a different point of view
that has not been considered until now, the ecosystem services
framework. This highlights the complexity of the case study
where different types of land-uses are combined and interact,
influencing each other. The topography of the area makes these
interactions not only significant from the environmental/
ecological point of view but also from the visual one. Through
the research specific issues coming from the interactions within
the landscape have been identified. The strong topographical
features of the valley, for example, provide different points

of view on the landscape: an human intervention can influence
the perception and the value of a certain scenery. For example,
has been highlighted how the business sites are considered as
negative interventions especially if looked from an higher point
of view such as the vineyards and the slope of the mountain. At
the same time, this intervention blocks often the view on the
traditional terraced landscape. The topography of the area make
the different components of the landscape visually connected but
also physically. A certain land-use or human intervention on the
slope of the mountain can negatively influence the lower part
of the valley. On a regional level, the study highlights which
are the potential and critical aspects of the area and of the
way is currently managed. In particular, this has been possible
looking at the local landscape through the ecosystem services
lens that gave the opportunity to identify the main issues of
the area. This study translated the research outcomes into a
tangible design proposal that shows how the problems identified
through the research phase could potentially be solved and, the
impact that they can have on the environment, reduced. A design
solution has been produced in order to solve appearance and
performance issues identified on a specific location of the area,
a business site that represents according to the research study
the most critical land-use in the region. The study with its
research and design can be used also as starting reference to
be used in other reality of the Alps where similar conditions
occour but also for business sites in general.

5.1.2.2 Academic significance
If considered from the academic research perspective, this
study gives in particular a contribution to the solutions for
business sites design, with the combination of the appearance and
performative aspects of the site. In particular, the solutions
proposed take into account both people perception of landscape

and the scientific theory of the ecosystem services and the
problems related. In the first case, the research highlights
the aspects that people consider in choosing a positive or a
negative example of landscape . The research highlights how
visual, perceptual, aesthetical and cultural aspects are in
general more often considered compared to the environmental
and ecological ones. The study gives a contribution to the
research topic of the combination of business park with nature.
A new possible alternative way of intervention on an existing
business site is proposed. This can be applied in order to
improve the ecological performance and the visual impact that
can have on the surroundings. This study contributes for these
reasons both to the scientific field of ecosystem services, people
perception and social awareness about landscape.

5.1.2.3 Landscape Architecture significance
The design interventions that are proposed in this researchdesign study can contribute in a positive way to the existing
studies on business parks and in the use of ecosystem services
framework as guideline for design. The study highlights also
the importance to raise the awareness between people about
the importance and the values of a performative landscape
beyond its appearance. In the design, the solutions taken aim
to communicate the importance and the functions of soil, of
biodiversity and of the cycle and quality of water that are
some of the main ecosystem components. The way these elements
are integrated in the design takes into account also the visual
components that is generally (and as confirmed by the research
outcomes) the main aspects that people consider looking at the
landscape. The performative aspects are integrated into the
site design in order to raise people curiosity and reveal them
the values hidden behind the surface. As previously said, the
study focuses on two main aspects that are performance (from the
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environmental/ecological point of view) and appearance (the way
is revealed and translated in reality) of the design. Despite of
this, during the models phase and design solution proposition an
holistic approach has been adopted in order to understand the
context conditions where the design site is located. As a result
the study provides a solution to integrate an existing business
site with nature without the alteration of its function. The
design has been thought also in order to be able to adapt to
future evolution and needs. A possible alternative construction
way is also proposed in the design in order to provide a solution
different from the existing ones on the site and that takes into
account ecological performance and appearance.

5.2 Discussion
In the paragraph the main discussion points are listed and
described. In addition to this a reflection and discussion on the
general process followed, the methods used during the research
phase and the recommendations for further research will be
discussed.

5.2.1 Ecosystem Services Inclusion
The ecosystem services framework has been used as a guide
since the beginning of this study, during the analysis phase,
throughout the models iteration/evaluation and the design phase.
It has been useful to highlight the benefits that the environment
and people can have from the services provided but also which
actions and intervention could compromise them with consequences
on the environment and human well-being.
Since it is a very broad concept, has been also difficult to
grasp it completely. The amount of available literature about
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ecosystem services is consistent especially if considered from
a more ecologist point of view. Despite of this, the application
of ecosystem services concept within the field of landscape
architecture is still developing and especially the way in
which the framework can support the design phase. Ecosystem
services framework is often mentioned in the pubblications and
programs of the Alpine Convention that includes the region
taken into account in this study. Despite of this, the theory
about ecosystem services in the mountain alpine region is still
developing.
If the specific case study of business parks is considered and
in general more urbanised spaces, the amount of literature
available is still poor. If compared to more natural environment
such as forests and wetlands, the theory available about
ecosystem services within more urbanised area is still lacking
of attention. In many cases, the studies available, focus on
the provision of a specific service and its values instead
of a general consideration of the entire range of services
potentially provided. In this study, the site has been looked
through the entire services framework in order to have a better
understanding of the strengths and weaknesses of the site itself,
taking into account the scientific literature available. The
choice to have first an overview of all the ecosystem services is
related to the complexity of the site. As previously said, in
the area different types of land-use interact and influence each
other. The same happens for the services of a certain site whose
provision can depend or be compromised by the surrounding areas.
The ecosystem services that have received more attention during
the design phase are those that according to the literature
available are connected to business sites because their provision
and quality is compromised by the land-use itself or can affect
the surroundings. Thanks to this, the choices made during the
design phase have been addressed. The fact that the knowledge
about this topic is still developing, other services could be
related to business sites and taken into account in possible

mitigation interventions.
Starting from the existing literature and the theory available,
the site selected has been looked through the lens of ecosystems
services and the main problems highlighted. This gave the
opportunity to understand how not all the ecosystem services
have the same importance. Specific places differ from others
because able to provide certain services. At the same time the
study highlights how specific land-use and in particular the
business sites compromise the provision of specific services. For
example, water regulation and quality and biodiversity are two
of the services compromised by a business site.
The concept of ecosystem services helped to address the design
solution and principles on the base of literature that described
the services and the benefits related. This helped to understand
which kind of interventions were required in the case study
analysed and in which way these could have solved the problems.

5.2.2 Business Park and nature
In this study has been investigated which possible solutions
could combine business sites and nature beyond the interventions
proposed and discussed by existing literature. The solutions
proposed aim to reach two main goals: reduce the impact that a
business site can have on the surrounding areas from the ecological
point of view and mitigate the visual impact that business site
has in the landscape. The interventions are designed in order
to make the business site part of the landscape, connected to
it physically and visually. The solutions are thought to take
chance to achieve something useful for the area. The design
solution aims to catch, filter and store runoff water in order to
be used for irrigation purpose. This reduces the impact that a
business site has on the quality of water but at the same time
gives an additional function and purpose to the business site.

The design aims also to increase the biodiversity and create the
habitat conditions especially for insects and birds that can
contribute also to natural pest control in the vineyards and
orchards of the surrounding areas. At the same time interventions
contribute to make the site more aesthetically pleasant. In this
way a connection between the business site and the surrounding
landscape is established, the edges are broken, and becomes
part of a circular system where the different land-uses give a
contribution to each other and the negative aspects become the
reasons for giving a positive contribution to the landscape.

5.2.3 The website, pictures and people
contribution
The contribution given by local people through the picture has
been useful to understand the perception of the landscapes they
live in and especially of what they perceive as positive and
negative. In addition to the parallel landscape analysis through
the ecosystem services framework, the pictures contribution of
people helped to identify the local problems and select a site
for the design. The pictures collected have also been a source
of inspirations and suggestions for design concept definitions
and the design solutions proposed. The main conclusion of the
picture analysis was related to the pictures subject and the
reasons provided by people. People based their choice mainly on
visual aspects while just in few cases the reasons involved
the performance aspect of the landscape represented in the
picture. The most appreciated elements, such as water in its
different forms, the traditional landscape of vineyards and the
green fields have been used as inspiration images and ingredient
to make choices in the design solution whose goal has been
improving the type of landscape that is generally considered as
a negative example.
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Ideally, in order to have a more consistent response, the area
of the survey should have been more defined and less broad. This
would have given the chance to have more pictures focused on a
smaller area. Also the people group involved should have been
more localised while in this case the audience involved was
made by people spread on an area too large and from different
municipalities.
A website has been created in order to be used as platform to
collect and show the pictures received by people. The aim is
also to update the website with the research outcomes and the
design solutions proposed in order to update local people about
the process followed and make them aware about a possible future
of one of the sites represented in their pictures.

5.2.4 Models and Evaluation
The models iteration was organized in two different phases. The
first one, before the concept definition, mainly investigated
the possible future development of the site and more general
interventions taking into account the municipality ambitions,
the functions and the possible elements of the surrounding
that could potentially become part of the site. The second
phase, after the concept definition, investigated mainly how the
model selected in the previous phase, could be translated in a
masterplan according to the concept and the main design goals.
Different models have been developed in order to investigate as
many solutions as possible. Different criteria have been used to
evaluate the models and compare them with each other. In addition
to the main two criteria, the performance (how to mitigate the
negative effects of the site in terms of ecosystem services
provision) and the appearance (how to manage the intervention to
reduce the visual impact), other factors have been taken into
account and in particular the functionality of the intervention
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and the adaptability to the existing function of the site.

5.2.5 The Design
The design represents an example of integration of ecosystem
services in mitigation solutions of a business site in order
to reduce the negative impact of the site on the surroundings.
This aims to filter polluted runoff water, improve biodiversity
and habitat, improve the aesthetic experience of the site and to
create the conditions to make the edges of the site less hard
with a better continuity with the surrounding landscape.
The design provides solutions that can be applied in the
areas were the land-use can’t be changed for national laws,
administration and costs required. The design provides for this
reason an innovative solution in order to bring benefits both
to the environment and the people that live in but also to
the companies of the business site. The structure designed
is thought to be multifunctional and to be adapted to the
future needs of the companies. Is based on a modular structure
whose elements can have or support different functions such as
transporting rainwater, be a pergola for hanging plants (to mask
or to improve biodiversity,...), support pv panels for energy
production or being the base structure for green roofs able
to catch rainwater and filter it. The concept of the design,
inspired by the pictures received during the research phase,
has the potential to improve the appearance of the site from
different locations, both when is perceived from inside but also
from the mountain slopes.
The design solutions have been developed in order to solve
specific problems and enhance ecosystem services (both mitigating
the negative impact that the actual use of site has on the
ecosystem services of the surrounding but also provide services
that normally do not characterise the typology of land use taken

into account).
The potential of water, soil and plants have been the main
resources that addressed and that have been used in the design
and also those that influence many of the ecosystem services.
Despite of this, as previously said, the concept of ecosystem
services is broad and complex and not all the potentials related
have been used and included in the design. The focus of the
design has been on the services whose value is compromised by the
site selected (water and soil quality, habitat, biodiversity,
aesthetic value). This has been done thinking also about the
relation of the site itself with the surroundings in order to
make it part of a system (receiving and providing benefits) and
of the overall landscape. This because, as previously said,
especially in the area analysed, the different land-use types
interact and influence each other from a physical and visual
point of view. That’s why, for example, the decision to use the
rainwater collected, filtered and stored for irrigation purposes
of the vineyards and orchards. Or still, the extension of the
site can be used as a mixed used area where the new buildings
are mixed with tree nurseries (in order to grow the fruit or vine
plants that will be moved once have reached the right height) or
wild flowers fields in order to create the habitat for insects and
birds for a natural pest control of the surrounding rural areas.
Probably there could be more services to take into account and
to be integrated and a further and more detailed research could
potentially make a better use of the potentials of the site.

5.2.6 General discussion on process and
outcomes

services. The interventions proposed in the design aim to chnage
the perspective on an existing business site and making it
more performative from the environmental point of view. The
interventions proposed at the same time reduce the impact of the
site on the surroundings and provide services. This has been
possible adding a layer on the existing site that mantained in
this way the same function. A more focused and detailed study
of ecosystem services in relation to business sites and site
specific analyses related to the soil, water and air quality could
have made the design proposal stronger. In addition to this, the
support of expert in the field of ecology and water management
could have been helpful to go deeper in the design solution.
The design solution has been based on a simple grid concept
inspired to the pictures collected during the research phase.
The dimensions of the pillars and the distance between them has
been based on a general architecture knowledge. The contribution
of engineer and structure designer could have helped to be more
detailed in the solutions proposed.

5.2.7 Discussion of the methods and
recommendations
In order to be more precise in the design proposal, a more
focused study on ecosystem services related to business site is
suggested while in this study a complete overview of all the
ecosystem services has been taken. Analysis of water, soil and
air quality could have helped to have more quantitative data in
order to make the design proposal stronger.

The study provides an insight in the topic of ecosystem
services in a specific typology of land-use, the business site
that in general is not seen as a possible source of ecosystem
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125 Appendix

* *
*
*

*
*

*
* * * *
* * * *
* *

* *
* *
* *
* * * * * * * * *

*
* *
* *
* *

*
* * *
*
*

*
*
*

*
*
*

*
* *
*
*

*
*
* * *
*
*

*
* *

*

*

*

*

* *

p50

p49

p48

p47

p46

p45

p44

p43

p42

p41

p40

*

*

*

p39

p38

p37

p36

*

*

*
* *

* *
*

* * *
* * *

* *
*
* *
* *
* * * * *
*
* *
*

*
* *

*

*
* * *

*

*

*

*
*

* * * * * *

*
* * *
* *

*
*

*

*

p35

p34

p33

p31

p30

p29

p28

p27

p26

p32

*
*
* * *
*
* * *
*
*

*
* * *
* *
* *
* * * * *

*
*
*

* *
*

* * *

*
*
*
* * *
* * * * * * * * * * * * * * * *

126

LU1 Commercial/Industrial
LU2 Residential
LU3 Infrastructures ( Road network, electricity, mine)
LU4 Recreational spaces
LU5 Historical centers

*

*

* *

* *
*

*

* *

Farm (Agricultural, breeding)

*

LU8 Meadows
LU9 Arable fields

*
*
*
*
*

LU6 Orchard
LU7 Terraced vineyards

*
*

LU10 Pasture

Neglected /abandoned

*

*

* * * *

* *
*
* *
*

*

*
* *
*

*

*

*

LU12 Abandoned terraced landscape
LU13 Abandoned buildings

* *
*
* *

*
*
*
* *

*

LU11 Water canals system

* *

*

*

* *

*

*

*

LU16 Torrents/waterfalls
LU17 Natural lakes

Total
16

*

14

94

* *
* *

27

*

9

25
11
8

*
*

*

20
6
164
9

*

5
3

* *

8
0

LU20 Wetlands

*

*

* *

*

* * * *

* * *

LU22 Bare grasslands

47
2

LU23 Shrub vegetation

127 Appendix

7

6

LU19 Rock/bare soil

LU24 Sparse vegetation

50

*

*
*

LU18 Perennial snow/glacier

19

16

Natural
LU15 River and riparian zones

26

42

LU14 Neglected riparian zones

LU21 Forest (tall trees)

p70

p69

p68

p67

p66

p65

p64

p63

p62

p61

p60

p59

p58

p57

p56

p55

p54

p53

p52

p51

118

Urban/Infrastructural

*

*

* *

*

* * * *
* * * *

* *
* * * *

30
54

SS1

CS7

CS6

CS5

CS4

CS3

CS2

CS1

RS11

RS10

RS9

RS8

RS7

RS6

RS5

RS4

RS3

RS2

RS1

PS4

PS3

PS2

Potential Services provided
Services compromised

PS1

Appendix 3 Analysis of land-use typologies through ecosystem services framework
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LU9 Arable fields
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LU13 Abandoned buildings
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Natural
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128

Urban/Infrastructural
LU1 Commercial/Industrial
LU2 Residential
LU3 Infrastructures ( Road network, electricity, mine)
LU4 Recreational spaces
LU5 Historical centers

Farm (Agricultural, breeding)
LU6 Orchard
LU7 Terraced vineyards
LU8 Meadows
LU9 Arable fields
LU10 Pasture
LU11 Water canals system

Neglected /abandoned
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Appendix 4 Analysis of land-use typologies through ecosystem services framework (provision)

Appendix 5 Negative examples_ Classification reasons provided by people
NEGATIVE _ CHOICE REASONS

Ruined
Buildings

Infrastructural
artefacts

Photographer 1
Photographer 2
Photographer 3

*

Photographer 4

*

Photographer 5
Photographer 6
Photographer 7
Photographer 8
Photographer 9
Photographer 10

*
*

Photographer 11

*

Unmantainaned
landscape signs

High visual impact
artefacts

*
*
*

*
*

*

*

Photographer 12
Photographer 13
Photographer 14
Photographer 15
Photographer 16

*

Photographer 17
Photographer 18

*
*
*
*

Photographer 19
Photographer 20
Photographer 21
Photographer 22

*

*

Photographer 23
Photographer 24
Photographer 25
Photographer 26
Photographer 27

*
*

*
*

Photographer 28
Photographer 29
Photographer 30
Photographer 31
Photographer 32

*

*

*
*
*

Garbage traces

Other/more specific reasons...
Feeling of untideness in the landscape
Nostalgic feeling thinking about the childhood spent in
those building during the summer.
Underestimation of forests (sometimes unaccessible)

*
*
*

The Hidropower pipes cut the traditional landscape of
vineyards.

Way in which industrial buildings are designed and

*
*
*
*
*
*
*
*
*
*
*
*
*
*

constructed make them more visible.
Element of disturbance in the landscape but a possible
opprtunity for interventions.
Explotation natural resource, top-down project
Ecological value lost (habitat for water species and fresh
water provision are compromised), lost of identity
Traditional construction system should be used for the
restoration of stone walls.
Nostalgic thoughts about the abandonment of vineyards.

Reference to the childhood spent fishing in the torrent
when was still easy to cross without the invasive trees.

Carelessness and intensive explotation with consequences
on the vineyards (cultural, historical and econ. heritage)

*

Contrast between the continuous expansion of the urban
area and the numerous abandoned rural buildings

*
*
*
*
*
*

Modern building both for shape and colour do not respect
the identity of the area

Use of dangerous materials for human health
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NEGATIVE _ CHOICE REASONS

Ruined
Buildings

Infrastructural
artefacts

Unmantainaned
landscape signs

Photographer 33
Photographer 34

*

Photographer 35
Photographer 36
Photographer 37

*

Photographer 38
Photographer 39

*

Photographer 40
Photographer 41
Photographer 42
Photographer 43

*

*

Photographer 44
Photographer 45
Photographer 46

*

Photographer 47

*

Photographer 48

*
*
*

Photographer 49
Photographer 50

*

Photographer 51
Photographer 52
Photographer 53
Photographer 54
Photographer 55
Photographer 56

*
*

*

Photographer 57
Photographer 58
Photographer 59
Photographer 60
Photographer 61
Photographer 62

*

*

*

Photographer 63
Photographer 64
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*

High visual impact
artefacts

Garbage traces

Other/more specific reasons...
Lack of green in industrial areas, lack of mantainance of

*
*
*
*
*

river that can not be used as resource. Wrong materials.

Possible speculation, constructions in a protected area

*
*
*

Fences around private gardens, privatization of green

*

Even if more functional for trucks teh visual impact of

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

spaces, explotation of natural resources

concrete is too strong.

The colours of the buildings are not coherent with
the landscape.

*

Lack of common planning and design tools
Possible risks for unmaintained forests

The author of the picture provides as a positive example
a better way to canalise water.
Commercial and industrial area as bad business card:
“ Come to the mountain...you will find the city”.
Building as obstacle for the view of landscape

Appendix 5 Negative examples_ Classification reasons provided by people
NEGATIVE _ CHOICE REASONS
Photographer 65
Photographer 66
Photographer 67
Photographer 68
Photographer 69

Ruined Buildings

Infrastructures

*

Unmantainance

*
*
*

Visual impacts

*
*
*
*

Garbage

Other...

Electric power line becomes an element of disturbance.
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NEGATIVE _ CONSEQUENCES

Damage for ecology

Picture 1
Picture 2
Picture 3
Picture 4
Picture 5
Picture 6
Picture 7
Picture 8
Picture 9

*
*
*
*

Picture 10
Picture 11
Picture 12

Economical lost

Identity lost

*
*
*

*
*
*
*
*
*
*
*
*
*
*
*

*

*

*

Picture 13

*

Picture 14

Natural resources lost Climate consequences

*

Picture 17
Picture 18
Picture 19
Picture 20
Picture 21

*
*
*
*

Picture 22
Picture 23
Picture 24
Picture 25

*

Picture 26
Picture 27
Picture 28
Picture 29
Picture 30
Picture 31
Picture 32
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*

*

*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*

*

*

*
*

*
*
*

*

*
*
*

Picture 15
Picture 16

Human health

*

*

*

*
*

*
*

*
*
*

*

*
*
*

*
*

NEGATIVE _ CONSEQUENCES
Picture 33
Picture 34

Damage for ecology

Economical lost

*

*
*

Picture 35

Picture 38

*

Picture 39
Picture 40
Picture 41

*

*

Picture 42
Picture 43
Picture 44

*

Picture 45

*

Picture 46
Picture 47
Picture 48
Picture 49
Picture 50
Picture 51
Picture 52
Picture 53
Picture 54
Picture 55
Picture 56
Picture 57
Picture 58

*
*
*
*

*
*

*
*

*

Picture 59
Picture 60
Picture 61
Picture 62
Picture 63
Picture 64

*
*

Natural resources lost Climate consequneces

*

*
*

Picture 36
Picture 37

Identity lost

*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*

Human health

*

*
*

*

*
*

*

*

*

*

*

*

*

*

*

*

*

*
*

*
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NEGATIVE _ CONSEQUENCES

Damage for ecology

Picture 65
Picture 66
Picture 67
Picture 68
Picture 69
Picture 70
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*
*

Economical lost

Identity lost

*

*

*

*
*
*

Natural resources lost Climate consequneces

Human health

*
*

*

*

Appendix 5 Positive examples_ Classification reasons provided by people
POSITIVE _ CHOICE REASONS

Tradition/history

Photographer 1
Photographer 2
Photographer 3
Photographer 4
Photographer 5
Photographer 6

*
*
*
*

Photographer 7
Photographer 8
Photographer 9
Photographer 10
Photographer 11
Photographer 12
Photographer 13
Photographer 14
Photographer 15
Photographer 16
Photographer 17
Photographer 18
Photographer 19
Photographer 20
Photographer 21

*
*
*
*
*

Photographer 22
Photographer 23
Photographer 24

*

Photographer 25

Naturalness

Visual quality

*

*
*
*

Photographer 28
Photographer 29
Photographer 30
Photographer 31
Photographer 32

*

Activities/technique

Other/more specific reasons...
The beauty of the river and flowers

*
*

The way the old buildings have been restored without com
promising the original natural landscape.
The traditional and original way the vineyard is managed
The beauty of the building surrounded by the traditioanl
landscape of vineyards and orchards.

*
*
*
*
*

*
*
*
*
*

Photographer 26
Photographer 27

Recreation

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*

The beauty of the tree in the context.

*
*
*

*

*

A green sustainable way to explore the area.

The beauty of the underbrush.
A dreamfull vision on the terraced landscape of vineyards.

*

*

*
*

Restoration of an abandoned area for recreational purpouse
and low visual impact.

An alternative way to use landscape.

The river and its vegetation. A suggestive view.

*
*
*
*
*

Restoration of an arable field.

Fishing lake as recreational function of landscape.

*
The clear water that runs through green woods and meadows.
The way in which the shoreline and river bed is managed.

*

*

136

Appendix 5 Positive examples_ Classification reasons provided by people
POSITIVE _ CHOICE REASONS
Photographer 33
Photographer 34
Photographer 35
Photographer 36
Photographer 37
Photographer 38

Tradition/history

*
*
*
*

Photographer 39
Photographer 41

*

Photographer 42
Photographer 43
Photographer 45

*

Photographer 46
Photographer 47
Photographer 48
Photographer 49
Photographer 50
Photographer 51
Photographer 52
Photographer 53

*
*
*
*

Photographer 54
Photographer 55
Photographer 56
Photographer 57
Photographer 58
Photographer 59
Photographer 60
Photographer 61
Photographer 62
Photographer 63
Photographer 64
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*
*

Photographer 40

Photographer 44

Naturalness

*
*
*
*
*

*
*
*
*

Visual quality

*
*
*
*
*
*
*
*

Recreation

*

*
*
*

*
*

*
*
*
*
*

*
*

New techniques to restore abandoned vineyards by two young

*
*
*

*

guys.

Restoration of an historical building in order to push
people to know and visit it.

Positive and not impactant intervention with touristic and
educational purpouses.

Combination of an historical building

in the original

traditional landscape of vineyards.

*

The beauty of the scenery with the patchwork of orchards.

*
*

*

Other/more specific reasons...

*

*

*

Activities/technique

An impressive detail of the traditional terraced landscape.

*
The donkey is coherent with the traditional landscape of
the area.

*
*
*

*
*
*

A positive example to make use of a natural resource,

*

A positive and alternative solution to build in the

*

Water can become a resource

water, for a mill.

A smart way to collect water to be used in dry periods

alluvial plain making use of local materials.

Appendix 5 Positive examples_ Classification reasons provided by people
POSITIVE _ CHOICE REASONS

Tradition/history

Photographer 65
Photographer 66
Photographer 67
Photographer 68
Photographer 69

*
*

Naturalness

Visual quality

Recreation

*
*

Other...

Activities/technique

*
*

Vineayards can become an attraction during different
parts of the year.
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