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Abstract: Vulnerable topographies and morphologies are reservoirs of resilience in reacting to
social, economic, and environmental crises in the Italian Hinterlands. Moreover, the pandemic
situation of recent years has influenced people’s values and priorities, allowing us to reconsider the
value of lands outside urban centres. In Italy, overcoming a contrasting vision between cities and
inland areas brings out a relationship of interdependence between territories, a fragile balance to be
investigated and reconnected. The contribution of this paper aims to investigate the current state
of vulnerability of these hinterlands, crossed by continuous phenomena and by discrete or sudden
phenomena, to represent the tangible and intangible space to fully understand the performativity of
these territories. The methodology used lies in an intermediate space between the values process
of landscape ecology, which sees as its starting point the investigation of tangible land effects, and
the quantitative-qualitative approach of mapping. A scale of values is assigned through the use of
GIS-assisted multi-criteria evaluation. The proposed methodology is set and applied in the case of
Val di Sole, Trentino, to spatialise the relationship between risk and resources in Italy’s hinterlands.

Keywords: extreme terres; tangible space; intangible space; risk; resource

1. The Geography of the Crisis in Italian Hinterlands in the Era Post-COVID

Today, human society and non-human nature are in dialogue and “shuttling between
these two different but united moments, to identify internal connections” [1]. In fact, “the
prevalent political/economic models have been shaping the planet and the relations be-
tween humans and the earth” [2]. Regarding the land, the expansion of human settlements
has too often been characterised by a tendency to exploit land without placing a value on
the resources consumed in the production processes. The importance of the anthropogenic
footprint left by human activities on Earth appears increasingly visible considering the
global challenges of our time. At the same time, there is a growing focus on an alternative
housing model, as opposed to metropolitan contexts, whose limitations are made even more
evident by our time’s pandemic and syndemic circumstances. As much in the marginal
urban fringes as in the fabric of the diffuse city, the forms of contemporary urbanisation of
territories affected by economic and environmental crises are characterised by a relevant
phenomenon of scattered abandonment and divestment, far from that development of
dependence on the compact city typical of the twentieth century [3]. Such a context had
been marked in the 1980s and 1990s by a specific interest in urbanism around the soil
project, a spatial device that today seems relevant to investigate to understand how it
adapts to renewed territorial transformations. In particular, in the Aree Interne Italiane,
municipalities in the Italian hinterland, anthropological activities are ongoing concerning
the topographical conditions.
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The spread of COVID-19 in the developed world has significantly affected people’s
values and the already fragile balances of human settlements, initiating a process of re-
colonization of lands outside urban centres. The country’s “inland areas”[4], far from
high-density housing areas, appear as valuable places in which to work and spend daily
life. Moreover, this crisis brought by the pandemic has dramatically highlighted how long
ago the territorial dimension was expelled from this country’s policies to be reduced to a
mere diagrammatic and abstract space [5]: hinterlands crossed by continuous phenomena
like depopulation and territorial over-exploitation and by discrete or sudden phenomena
such as natural disasters and ecological imbalances. Therefore, inland areas, faced with a
risk of crisis, offer the country a resource and an opportunity to design social infrastructure
that is more robust and better distributed [6].

This crisis shows that the most resilient areas are those where a reasonable degree of
interdependence and integration of parts, variety and multifunctionality are combined with
specific territorial and environmental characteristics. Even more so now, in a post-crisis
context, the spatialisation and territorialisation of policies are a priority. The need to find
tools for land management capable of overcoming the juxtaposition of socioeconomic
and spatial disciplines for reactivating marginal and peripheral spaces, not necessarily
coinciding with inland areas alone, becomes increasingly evident [5].

2. Italian Inner Areas: How to Design a New “Terre”

In this context, this paper proposes a reflection on the need to rethink the design of
soil. This moves beyond the concept of urban or rural soil as opposed to nature and moves
to a more inclusive definition that finds similarities with the word terre [7]. A fragmentation
of multiple meanings around the concept of terre has appeared in the Italian landscape, by
urbanism itself, as if it were “something taken for granted or having already included it in
its genetic code without the need to return to it, to know well what it was”[8]. In order to
respond to contemporary challenges, it is deemed appropriate to broaden the gaze beyond
the modern city to a trans-scalar vision that includes the transformation dynamics of the
marginal territories [9].

2.1. La Terre in Italian Hinterlands

Today we need to reverse the vision: no longer starting from the “centres” to the
“peripheries,” but from the “margins” themselves. A new central idea is needed: that these
are not places of consumption (of nature, traditions, etc.), but first and foremost territories
of production, comprising new cultures, social innovations, techno-rural knowledge and
practices, renewed ways of exercising welfare and interacting with the environment. In
this regard, as early as the 1970s, Henri Lefebvre declared that society had been wholly
urbanised and drew attention to the ongoing processes of spatial transformation: the urban
context is no longer distinguishable from the rural context. “The resulting discontinuous
urban fabric [7] is now taking on highly complex polycentric forms that no longer even
remotely resemble the concentric rings and linear density gradients associated with the
relatively confined industrial city of the 19th century, nor the metropolitan forms of urban
development consolidated in the early decades of the 20th century or, for that matter, the
tending decentralisation of nationalised urban systems that had crystallised in the global
North under Fordist–Keynesian capitalism [10]: we are faced with an urbanised whole tra-
versed by the geography of dynamics and crises, growth and contractions, intensifications
and rarefactions all to be investigated and represented in new ways [11].

The primary design device was proposed by Urbanism in the 1990s for the diffuse city
and the dense city, yet it leaves the hinterland, marginal territories, and rural and alpine
contexts in the background. While it is true that urbanisation today takes on less defined
and more enlarged contours, in which a subordinate “operational” dimension accounts
for a large part of the territory [12], this contribution proposes to extend the land project
also to the marginal and hinterland spaces, which in turn serves as an outlet market and
production centre [12].
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The first step in understanding the need to broaden the boundaries of the land project
beyond the city is suggested by Lefebvre, who describes the generalisation of capitalist
urbanisation as a process of “implosion-explosion to emphasise the links between capitalist
forms of agglomeration and broader transformations of territory, landscape, and environ-
ment” [10]. Implosion-explosion can thus be understood as the production and ongoing
transformation of an industrialised urban fabric in which “centres of agglomeration and
their operating landscapes are intertwined in mutually transformative ways” [10]. For this
reason, in this contribution, Italian inner areas are meant with the term ‘hinterland’ from
Neil Brenner’s connotation: the word “to demarcate the variegated non-city spaces that are
swept into the maelstrom of urbanisation, whether as supply zones, impact zones, sacrifice
zones, logistics corridors or otherwise.” [12]. These spaces, far from densely poled and
urbanised contexts, include different types of settlements (cities, villages, hamlets), land
uses (industrial, agricultural, mining, energy, logistics) and ecologies (terrestrial, oceanic,
subterranean, atmospheric) [12]. To make urban land and soil transformations legible, it
is necessary to observe how they change at different scales. For this reason, a trans-scalar
approach to soil design is needed, one that can truly understand what the tangible changes
on the ground at a larger scale are and how these are reflected on the urban fabric at a
different scale: looking from the city to the hinterland and from the hinterland to the city.

The step proposed here to rethink the soil in a dynamic context that goes beyond
the political boundaries of the city is to define soil as terre. This contribution aims to pay
special attention to how terre, not just urban soil, has changed. The French term terre
encompasses in the same etymology land and soil (ground, soil, earth) and brings back
the politicised meaning of territory to its etymological root: from the Latin terra, from the
Greek, Sanskrit and Avestan root ters. Since in the Anthropocene, it is no longer possible to
speak of nature, of urban or rural soils, this contribution, focusing on marginal territories,
draws attention back to the tangible effects of the phenomena of change to which our terre
of Italian hinterlands are subject.

2.2. Extreme Terre: Risk and Resource in Italian Hinterlands

The territories of the Italian Inner Areas, predominantly mountainous and hilly, are
characterised by recurring geographical conditions and social-ecological processes. These
hinterlands have observed common trends, such as depopulation, accelerated ageing of
local communities, and divergent trends between abandonment or overexploitation of
local resources. In general, their relative geographic isolation makes them highly suscep-
tible to discontinuities or disruptive events, such as natural disasters (landslides, floods,
mudslides that disrupt connections) or the construction of large infrastructure (which
suddenly opens new flows). In these territories, the condition of relative isolation from
more densely populated areas has an ambivalent or ambiguous value: the distance from
urban centres and services exposes them to a greater risk of demographic decline; the
same distance limits exogenous pressures toward economic overexploitation of the local
resources, and it motivates their maintenance. “Even as these territories support enhanced
industrial productivity and the accelerated, long-distance circulation of commodities, the
hinterlands of the Capitalocene expose local territories and communities to increasing
turbulence, risk and precarity while systematically degrading the ecological preconditions
of both human and nonhuman life.” [12]. This specific morphological conformation has
always been considered a risk and a resource for its highly significant value in the Italian
marginal context. Here, they are both closely linked to the conformation of the territory: its
orography, the hydrographic system, the climatic consequences, and soil deterioration due
to overexploitation of water resources, mining, forestry and agriculture influence more and
increase the incidence of hydrogeological and seismic risk in the Italian inner territories [2].

Italian Hinterlands are contexts in which, given the conditions of disadvantage as a
product of their marginal state, a strong bond between communities and the territory is
still evident, both from the cultural and collective memory point of view and from the envi-
ronmental point of view. When dealing with the issues of land conservation, preservation
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and mitigating vulnerability and risk, it is necessary to understand the resources that are
inherent in Italy’s inland areas [13]. Here, the set of natural and social resources and the
conformation of the territory overlap with the risk. The situation of these productive spaces,
thanks to their peripheral position concerning the densely populated urban centres, is
better preserved from depletion. However, the marginal areas are located at the edge of the
densely populated areas, primarily in inaccessible locations, where the risk is maximal in
proportion to the available resources [2]. Especially during the pandemic, on the one hand,
the infrastructural disconnection concerning services and densely populated settlement
centres has influenced the progressive abandonment of the inner areas to the margins of the
city. On the other hand, it has increased the number of tourists coming to visit these lands
in the high season and, at the same time, improved the unstable condition to which these
lands are subject. Today, it has become crucial to preserve the last remaining territorial
resources and local knowledge in these highly sensitive and high-risk territories.

Where these territories are endowed with significant local resources and at the same
time are extremely sensitive to discontinuities and changes, where “great resources and
great risks can evolve rapidly” [13] (p.15), we call them “Extreme Terres”. The morphology
of Extreme Terres, combined with their ability to react to human-induced stresses, has
allowed them to become, in part, an inhospitable place for the masses and, therefore, to
protect their resources (human and non-human). These territories, no longer natural, have
partially adapted to coexist with humans: the local people who are part of them [13]. Here,
in the Italian hinterland, in small islands, and marginal areas, the Extreme Terre is found,
in the utmost uncertainty where risk and resources are maximised, and the expansion
of man’s living footprint is reduced. Man has subjected them to a condition of risk that
threatens their stability, identity, and resources and has placed them at the extreme limit
they can bear [14].

For this specific geomorphological condition, we do not need new villages but small,
active centralities presiding over an extraordinary territory to search for the authenticity
of places, landscapes, and resources for the whole country. Despite its rich landscape and
environment, this country has never cultivated an idea of integration among its parts,
favouring dichotomous and oppositional representations of risk and resources. A new
metromontane vision appears necessary based on the interdependence and cooperation of
different territorial systems. After all, before twentieth-century modernisation, this had
always been the historical mode of operation of Italian polycentrism: where the central
node can make it possible to overcome the opposition between urbanist and localist, risk
and resource, visions by including Italy’s hinterlands in an overall image [15].

3. Premise: Research Question and Objective
3.1. Research Question and Problem Statement

Why does man today still aspire to reach and exploit isolated lands when he is
contributing to their disappearance? This is the central question posed by the research
“Extreme Terres of the Anthropocene” to understand the relationship between risk and
resources in marginal lands. Specifically, in the Italian context, this contribution is supposed
to understand the relationship between the risk and the resource of the territory in the
Italian hinterlands and the effect that man has on these territories. Moreover, it also
exists to ask what effect the flows of temporary or permanent inhabitants have on the
Italian hinterlands.

This research hypothesizes that the existing condition of Extreme Terres has a potential
value demonstrable through spatialization and design methodology.

3.2. Research Aims and Objectives

The main aims of this contribution are to explain the condition of the Extreme Terres in
the Anthropocene era; to explore and analyse the complexity of the Extreme Terres and to
understand the value of the Extreme Terres.
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Therefore, this methodological research sets, as the main objective, mapping the
condition of the Extreme Terres through a critical analysis of a selected application case in
the Italian hinterlands.

4. Methodological Approach

The analytical reading of the Italian hinterlands proposed is based on the social,
cultural, and natural geographical conditions of the terre. Therefore, the experimental model
applied by Carlotta Olivari and Margherita Pasquali illustrated in the project “Yuxtaposiciòn
Extrema” [14] is taken up. Concerning the Italian inner areas’ spatialization, it becomes
necessary to talk about Espace: “the attempt is to introduce spatial categories into social
criticism.” [14] (p.47). In the “Production of Space” [15], the architectural and urban space
does not consider natural and social opacity. Within the proposed process, it is necessary
to think about “the representations of space as imbued with the knowledge that is always
relative and in transformation.” [14].

In this contribution, geography and mapping are understood as tools for represent-
ing space and for understanding formation and development of the reference context.
The effort is to include a multiscale analysis of the Italian marginal context through the
mapping process.

4.1. Methods of Investigation: Mapping as a Design Tool

Once the conceptual framework is stated, the methods of investigation need to be
clarified. The goal is not to propose predefined solutions to the Italian hinterlands but
rather to re-imagine fragmented and Extreme Terres via methodology to manage territorial
uncertainty. The research methodology aims to respond to the endemic problems given by
the conditions of risk, instability, and sudden changes to which different inland areas of
Italy are subjected. Thus, the proposed methodology is structured on Italian Extreme Terres’
natural and anthropogenic conditions. The desire is to create a methodological approach
to estimate the vulnerable marginal areas through a multi-scale and multi-level approach
looking at fragmented territory. The aim is to underline the critical issues, potentiality, and
sustainability of the Italian hinterland space concerning the morphological conformation of
the territory [2].

Mapping is critically understood as an active and planning tool; the reading of these
data can be used to highlight one or the other form, opening them up to narrative spec-
ulation. It is, therefore, a matter of critically reading geographical data and images and
understanding what generates influences and composes them. Despite the attempt at
mapping construction—dictated by incredible technical and logistical effort—the globe is
more readable as an ongoing process of change than as an absolute, unchallenged object.
By identifying the map as an active investigation tool, the cartographic inquiry is seen as
a process of selection and as a potential and central tool in reading and interpreting the
transformation of the land. For this reason, it is essential to work with “cognitive maps
that can more effectively grasp the rapidly changing geographies of our planetary-urban
existence” [16] to reach the capacity to reformulate what already exists [17].

More precisely, digital data processing is used, through the Geographic Information
System (GIS) tool, the use of evaluating criteria and the classification of data and the zenith
representation: the map. The Italian hinterlands, as a “geography of possibility”, are
therefore semiotic and cognitive, as defined by Almo Farina [18], and not disconnected
from the cultural context [2].

4.1.1. Parameter: La Terre

At the beginning of the mapping process, a mapping parameter is chosen, la terre as
described in Section 2.1 or, more precisely, the soil (Figure 1). Accurately, it is necessary to
specify that a mapping parameter represents a constant value that can be changed between
mapping runs. One chooses to create a mapping parameter, “the land,” within the process
to re-run a mapping with different values. The parameter determined is critically defined
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to identify at the end of the mapping process a consistently common element with which
to compare the results obtained. Parameter definition is essential for determining which
generated ports to use in a dynamic mapping at runtime [18]. Soil is a crucial parameter
because it is a function of climate, organisms, relief, parent material and weather, implying
that if the spatial distribution of soil-forming factors is known, the character of the soil can
be inferred [19].
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4.1.2. How to Process Data

The first step in the mapping process is selecting and processing data to manage and
spatialize them. In this regard, the framework of this research starts from the Project of
Significant National Interest (PRIN) “Branding4Resilience” (B4R) (Figure 2) [20], which
explores the potential of branding as a tool for revitalizing Italy’s Inner Areas and as a
development engine for reactivating habitats and creating more resilient and adaptive
communities to contemporary transformation.

Sustainability 2022, 14, x FOR PEER REVIEW  7  of  30 
 

 

Figure 2. “B4R Research Units and Inner Italian Areas” Coordination Sara Favargiotti, graphic elab‐

oration Margherita Pasquali. ©Branding4Resilience—UNITN, 2020–2023. 

The “Exploration” phase of project B4R “focuses on  the  investigation of  the  inner 

territories with the goal to analyse tangible and intangible features, qualities, and risks of 

each context. The methodological approach of B4R has been shared by all RUs, which 

worked in strong coordination to integrate quantitative and qualitative tools and methods 

in parallel” [21] (Figures 3 and 4).   

 

Figure  3.  “B4R Exploration processing data”  graphic  elaboration Margherita Pasquali. ©Brand‐

ing4Resilience—UNITN, 2020–2023. 

Figure 2. “B4R Research Units and Inner Italian Areas” Coordination Sara Favargiotti, graphic
elaboration Margherita Pasquali. ©Branding4Resilience—UNITN, 2020–2023.

The “Exploration” phase of project B4R “focuses on the investigation of the inner
territories with the goal to analyse tangible and intangible features, qualities, and risks
of each context. The methodological approach of B4R has been shared by all RUs, which
worked in strong coordination to integrate quantitative and qualitative tools and methods
in parallel” [21] (Figures 3 and 4).
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The “Exploration”, whose work package has been led by the Politecnico di Torino,
is structured according to a general framework and four explorative dimensions, each
covering specific themes to highlight relevant trends in the four selected Focus Areas.
The work of the research unit of the University of Trento, which was the starting point
for Margherita Pasquali’s PhD thesis “Extreme Terres of the Anthropocene.”, specifically
contributed to the elaboration of the organisation of the dataset, focusing on the definition
of Dimension 1, “Infrastructure, Landscape and Ecosystems” [22,23].
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In this contribution, the chosen data mining [24] process involves two macro steps:
the first consisting of data analysis and selection and the second of geo-spatialization and
categorisation. The primary intents of this process are to understand the objectives and
data sources, prepare the data, analyse them, and review the results.

To simultaneously process structured, semi-structured and unstructured data [25],
an effective ETL [26] (extract, transform and load) process is essential. After defining the
intent of the data search and understanding which data are qualitative in nature and which
are quantitative in nature, two different procedures are chosen: ETL for georeferenced
data and extraction and classification for unstructured data (the analysis of classified data:
classifying them into different categories, Figures 4–6).
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The steps of data organisation and processing are developed as follows:

1. Data reference/Data bibliography: to report and identify data sources.
2. Data B4R exploration/new selected data (Figures 3–6) or of the selected data: to define

whether the reported data have already been previously analysed and catalogued in
the PRIN Branding4Resilience [20] research (with which this contribution shares the
place chosen as a case study, and the author’s doctoral thesis is related to the PRIN
project in the context of Italy’s inland areas), whether they have been selected, or
whether they are macro categories in which more data can be reported.

3. Semiologique Graphique [27] Type of data: elements/data are represented according to
the type of data. Lines, dots, screens, and gradation are used.

4. Unit Reference measurement, if applicable: to report the unit of measure in case it is
present for quantitative data.

5. Selected factors/objectives selected data or a summary of selected data: to report the
selected factors’ names.

6. Natural/Anthropogenic Ecosystem: this categorisation is chosen and imposed at
the beginning of the process. The type of data analysed and its origin, i.e., whether
the spatial data reported belong to natural or anthropogenic ecosystems, so we can
understand the basis of the risks and resources analysed.
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4.1.3. Selection of Spatial Values for Risk and Resource: GIS Assessment Approach

Many issues and levels analysed today are complicated. Often, these problems are
spatial or geographic, so using GIS with different frameworks or analyses can assist decision
making [2]. For this reason, it is necessary to introduce criteria that can be ranked according
to a scale of values in order to sum or multiply individual binary preference maps. A
mixed-methods approach was adopted to develop a risk and resource assessment approach
for extreme territories criteria [28]. The proposed GIS-assessment approach is used to
facilitate decision makers’ consideration of multiple criteria; moreover, it provides a logical
process to follow to clearly identify different factors and prioritize them [29]. The choice to
utilise an assessment approach within the mapping process is because it allows the level
of risk and resource considered to be ranked in order of suitability for making the best
possible decision. In this case, it is useful because there are a lot of data with conflicting
interests, values, and goals. Therefore, here we choose to use GIS for data processing,
which transforms and combines geographic data and value judgments to solve spatial
problems: in addition, it considers geographic data models, the spatial dimension of
evaluation criteria, and decision alternatives in evaluating criteria (to determine the relative
weight/importance of risk and resource) [2].

Thus, each input can be weighted according to its importance or percentage of in-
fluence in the analysed context, according to the previously stated intention. Many of
the problems people face are geographic in nature. Through the synergy between GIS
and decision-making methods, spatial issues due to a large set of feasible alternatives and
multiple, conflicting, and incommensurable evaluation criteria are reducible. Data reclassi-
fication with GIS-assisted multi-criteria evaluation [28] allows combining geographic data
and value assessments to solve spatial problems [30].

The territory is analysed more specifically through the combined use of GIS and
multi-criteria evaluation (the mapping tool and multidisciplinary interpretations such as
multi-criteria assessment and matrices based on specific factors) [28] (Figures 7 and 8).

Each selected criterion is re-parameterized according to a normalised scale (1 = high,
0 = low) relative to each factor’s risk and resource criterion. The goal is to visualise tangible
factors, such as the natural environment, to understand their level of risk and resources
in the development process of the Italian hinterlands. As mentioned above, studying
Italian hinterland contexts means considering an apparatus of themes, issues, subjects, and
policies accumulated over time. Cartographic practice is conveyed through multi-criteria
assessment and analysis for its ability to influence and support decision-making processes,
such as interactive and participatory maps. Following the developed investigation, the
territory is investigated through multidisciplinary maps and interpretations. The multi-
disciplinary and multiscale approach highlights the different characteristics of informal
settlements. Each spatial, analysed, and re-spatialized piece of data is given a reference
code, a value of “Criteria Resource/Risk value 0 > 1“, to finally arrive at an overall reading
of the context by summing the spatial elements for the two criteria analysed (Figure 8).
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4.1.4. Mapping Application the Extreme Terres: The Tangible Space, Physical
Terrain (Mapping)

The re-elaboration and categorisation of the data (2015–2021 GIS open data sources)
takes place through the map tool, using the “Sémiologique Graphique” methodology [27].
The selected factors, belonging to the ecosystem categories anthropogenic and natural, are
spatialized and re-parametrised as individual maps and then re-read in two critical maps,
which focus on the relationship of the informal element with the risk and the resource [2].
“These elements are considered as parameters, factors with which to confront each other
through a multi-criteria analysis. Each factor is identified as an element with different
weight and gradients: the risk and the resource gradient.” [2]. At the end of this first
process, it is possible to obtain two critical mappings, one representing the summation of
the risk levels examined and another of resources (Figure 9).
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4.1.5. Mapping Validation the Invisible Potential of Extreme Terres

After re-reading the context through the risk and resource criteria, the last step involves
validating the initial hypothesis outlined in Section 2.2. The sum of the risk and resource
criteria graded from 0 to 1 makes it possible to calculate which are the so-called Extreme
Terres, i.e., those pixels of territory where the value of risk and resource are maximal on a
scale of 0 to 1. In order to understand the difference between each re-parametrised portion
based on risk and resource overlap, the parameter introduced at the beginning of the
mapping process is used: la terre. Thus, each portion of soil, based on its composition and
geolocation, will now have a specific risk and resource value assigned to it (Figure 10).
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4.1.6. A Feedback Loop (Multi-Scale)

The feedback loop of the mapping process is the part of the system in which a portion
(or all) of the output of the map system is used as input for future operations. During the
first phase of the mapping process, the input is created during the factor selection phase.
The input is captured and stored during the second phase, which is the application of the
decision evaluating multiple criteria. During the third phase of critical maps, the input
is analysed. During the fourth phase, that of validation of the Extreme Lands mapping,
the understanding gained from the analysis is used to make decisions. As in any scientific
process, feedback loops can be negative or positive, even within the input. In the case
where feedback loops are negative, they are self-regulating and serve to maintain an ideal
state (Figure 11).
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the process continuous.

5. Results of Val di Sole and Val di Rabbi Application Case

From the critical and theoretical reading of the context of Italian hinterlands, inland
areas appear a place at risk of depopulation and hydrogeological risk where tourism is used
as an economic engine to exploit parts of the local landscape resources in places that were
characterised by extractive processes for raw materials for production processes (energy,
marble, minerals, water).

Based on the parameters defined during the terre mapping methodology described
at the beginning of the process, the mapping and data collection phase was characterised
by in-depth research of information necessary to configure maps expressing the strong
relationship between risk and resource in the Italian hinterlands. Through the mapping
process, it is possible to highlight criticalities in a selected specific case, that of the Val di
Sole and the smaller Val di Rabbi focus area: its existing resources and the presence of
risk. The mapping process demonstrated and tested the interpretation of the potential
of Extreme Terres in the marginal and alpine territory of Trentino, the one chosen as an
application case. The description of the results obtained for the tangible mapping process
of the Extreme Terres is the starting point for the subsequent phases of the doctoral research
project that the “Extreme Terres of Anthropocene” thesis is pursuing.

5.1. The Val di Sole and Val di Rabbi Inner Territory: A Case Study

The inland area of Val di Sole (Figure 2) is mostly characterised by mountainous
terrain with elevations up to 3757 m of Mount Cevedale/Zufallspitze and has numerous
glaciers. For this reason, in the valley, territorial resources are closely linked to the morpho-
geological characteristics of the soil: for example, the hot springs of Val di Rabbi and Val di
Peio are a great resource for both the tourist and productive welfare system and the local
population (Figure 12a).
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In the past, the valley was marked by the shared culture of rural collective ownership.
Today, water is one of the main sources of profit. Currently, only 3.5 percent of the area is
covered by agricultural crops, about 22 percent by pastures, and 40 percent by forests. This
change in the exploitation of the Solander territory has increased its fragility: in fact, pre-
existing vulnerabilities responded differently to the extreme event of Storm Vaia, revealing
a strong fragmentation of skills and knowledge in protecting against local hydrogeological
risk. The partial abandonment of the Val di Sole and collective properties, centuries-
old institutions in charge of managing portions of territories and perpetually bound to
agro-sylvo-pastoral activities, has increased hydrogeological risk in the Solandro territory.
In addition, the decentralised and peripheral location of the Val di Sole along with the
fragmentation of the territory into small communities has made it difficult for valley-wide
economic and spatial development interests and projects to take hold. This contribution
focuses more on the case of closed collective properties, taking as an example the case of
the Val di Rabbi, an inland area of the Val di Sole in the province of Trento, that can be
considered an example of an Extreme Terre. The valley, following its population peak in
1951 (data from the Autonomous Province of Trento) has seen a continuous decline, but at
the same time it is a destination for an increasing number of seasonal tourists, attracted
by the hot springs and related services and the natural landscape, part of the Stelvio
National Park.

In the valley, many mountain pastures, once managed by the inhabitants in the “con-
sortele” system, are now replaced by natural reforestation and subject to hydrogeological
risk. Consortele are collective co-ownerships that can be linked to the division of ancient
feudal property, a key system in “maintaining a valuable balance between nature and hu-
man presence” [31] (p. 38). More specifically, the need for new pastures, expanded planting
fields and water use led to the formation of groups that called themselves “consortele”:
formed by owners or tenants of houses and land settled in different areas of the valley floor.
These consortele had various rights and concessions over mountain territories: grazing
rights, timber rights, and herbage rights [31] (Figure 12b).

As in other cases of collective property in the Alps [32], the territory is extremely sen-
sitive to change due to exogenous forces and endogenous processes. Today’s key resources,
spa tourism and the landscape of the Stelvio National Park, are a driver of economic de-
velopment that is not necessarily synergistic with the maintenance of the local community
and its traditional identity; for example, increased tourist flow could consume local natural
capital and divert community resources from alpine maintenance practices. Looming over
all of this is an uneven plurality of responsibilities, management and regulatory competen-
cies, economic support capacities among municipalities, collective management consortia,
tourism promotion companies, provincial services, a national strategy for inland areas, and
multilevel governance, which in the misalignment of orientations and interventions may
be an additional cause of fragility [33]. The conditions of environmental degradation and
social vulnerability of the area are considered new opportunities: the slopes of the ravines
become the perfect condition to establish rural ecological corridors to restore the soil and
promote sustainable local production.

5.2. Data Exploration and Parameters Selection, The Val di Sole, Area Interna as Application Case:
The Exploration of the Context

The first phase of exploration and data collection inherent to the chosen case study be-
gins with data collection, both quantitative and qualitative, gathered during the exploration
phase of the PRIN Branding4Resilience research regarding the Trento unit. The quantitative
data were collected and ordered within a data catalogue by thematic dimensions, such as
landscape and infrastructure, built heritage, economies and services and network services
and community governance (Figure 13).
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After the data collection, a process of data selection, quantitative or qualitative, was
begun with the specific objective of the contribution: i.e., the investigation and identification
of the extreme condition of the Italian hinterlands. This data selection phase, based on
the map’s final intent, made it possible to select and map only those factors selected as
necessary for the investigation. (Figure 14).
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5.3. Mapping the Tangible Space of the Val di Sole

Testing the methodology for the Italian hinterland means testing the previously pre-
sented methodology on a case study chosen from among the Italian SNAI hinterland
areas, such as the Val di Sole. After a careful selection of the factors that characterise the
specific conformation of the Val di Sole (hydrological risks and hazards, thermal springs,
hydroelectric energy, waterways, croplands and pastures, local community, land use, biodi-
versity, built heritage and natural capital) and having categorised the natural or anthropic
ecosystem, the next step is to give a spatial and tangible value to the resources and risks
of the territory. The risk, like the resource, if referred to as nature, is closely linked to the
conformation of the territory: its orography, hydrographic system, climatic consequences,
and soil degradation due to the over-exploitation of water, mining, forest and agricultural
resources, have a more significant influence and increase the incidence of hydrogeological
risk. Considering the risk of land abandonment, it becomes necessary to talk about space
and its declinations. Throughout Italy, from north to south, it is possible to observe the
dynamics afflicting inland territories. The survey conducted by the National Strategy for
Inland Areas saw an increase in the number of natural disasters and abandonment by the
local population living in small villages in marginal territories. The study shows a process
of urban displacement through which the locals move towards the cities, in contrast to the
flows of tourists invading the valleys.

The mapping process proposed for the Val di Sole application case offers to use the
map as a critical tool able to give a spatial value to the single analysed elements of the
Solandro context. For example, in Figure 12, it is possible to see the difference between
static mapping and the assignment of spatial value through the definition of the resource
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criterion declined to the specific case: Criteria Resource equals the sum of the value of raw
material, the production value, and the capital value of the Outer Lands on a scale of 0 to 1
(0 = low, 1 = high).

The first three maps (Figure 15) show the pure spatialisation of the waterways, lakes
and springs in the Val di Sole. The use of classical cartography, albeit through the use of
GIS, does not allow for a spatial value to be given to the resource under consideration but
only for its spatial representation.
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Figure 15. “Val di Sole and Val di Rabbi waterways, lakes and springs.” © “Extreme Terres of the
Anthropocene.” Margherita Pasquali’s PhD thesis, mapping and graphic elaboration M. Pasquali.
Sources: Open Data Trentino, Webgis PAT, Protezione Civile, GPN © “Extreme Terres of the Anthro-
pocene.” Margherita Pasquali’s PhD thesis. Supervision M. Marengo.

The contribution proposes a spatialisation of value by subdividing the entire area
under consideration into pixels; using GIS tools, it is, in fact, possible to redefine the
territory by dividing it according to an arbitrarily chosen grid. The subdivision of the
territory into pixels makes it possible to attribute different values to each area of the surface
considered; with the zonal statistics tool, the spatial value of risk and resource can be
attributed to every single pixel for each categorised factor according to the criteria chosen
by the evaluation analysis.

Figure 16 maps the same three factors present in Figure 12 to which the different
resource values have been attributed according to the evaluation criteria; waterways, lakes,
and springs have an additional value for each pixel according to the specific resource
attributed to the area under consideration according to a scale of values distributed over
the territory from 0 to 1. Here, the value graded from 0 to 1 of the resource criteria for the
three selected factors takes into consideration the sum of the value of the raw material, the
productivity level of the resource and its value as part of the capital of an Extreme Land.
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Figure 16. “Val di Sole Tangible spatial data value of waterways, lakes and springs GIS-assisted
multi-criteria evaluation.” © “Extreme Terres of the Anthropocene.” Margherita Pasquali’s PhD thesis,
mapping and graphic elaboration M. Pasquali. Sources: Open Data Trentino, Webgis PAT, Protezione
Civile, GPN © “Extreme Terres of the Anthropocene.” Margherita Pasquali’s PhD thesis. Supervision
M. Marengo.

The mapping, through the attribution of spatial values, makes it possible to calculate
the resource level of complex systems: the hydrography shown in Figure 17 represents
in the first map the pure superposition of the three spatial factors mapped in Figure 15.
In contrast, the second mapping shows the sum of the spatialised elements according to
the set value scale from 0 to 1, representing the spatial resource value for the Val di Sole
hydrographic system.
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The next step, visible in Figure 18, allows us to see how two maps made on the same
numerical scale of values from 0 to 1 according to the assigned criteria can be summed up,
and thus, how the surface examined can read a greater complexity of elements. Specifically,
in the example in Figure 18, the slope and earthquake factors are spatialised according to
the risk criterion on a scale of 0 to 1, whereby risk is the summation of the median value of
vulnerability, hazard, and a capital loss of the Extreme Terrain for each factor.
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After this calculation, it is possible to continue with the summation of the graded
value of slope and earthquake risk and obtain an intermediate state map for the calculation
of the overall critical risk criterion map in the Val di Sole.

The last step of the mapping and validation process for the Extreme Lands of the
Italian hinterlands is carried out after obtaining the overall critical map of the risk and
resource criterion for the territory of the Val di Sole application case. More precisely, in
Figure 16, it is possible to distinguish the two overall critical maps and their summation
for a value scale from 0 to 1, with the risk and resource level assigned to each pixel. The
blue pixels of the third map in Figure 19 thus contains the portions whose maximum
resource–risk ratio aspires to 1 and can be defined as Extremes.

On the other hand, the set of natural and social resources and the conformation of the
territory are summarised in the critical mappings defined as Resource and Risk. The overlap
of the two essential readings of the context, Risk and Resource, is evident in the mapping
process, with a constant depopulation index, the extreme condition of this territory.
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5.4. Exploring the Potentials of the Val di Rabbi for Intervention: A Strategic Taxonomy

This phenomenon shows a significant geographic concentration of resources and
risk in the areas at higher altitudes and in the regions that were once used as alpine
pastures, most of which are now disused. Comparing the final mapping of the Extreme
Terres in Figure 19 for the Val di Sole with Figure 12a, it is possible to note that the recent
abandonment by the local population of the Val di Sole and the consequent disappearance
of sylvan-pastoral traditions has made these portions of land holding great resources
visually more fragile.

Alpine abandonment has become a crucial risk factor due to the infrastructural dis-
connection of villages from services and densely populated settlement centres. This dis-
connection increases the evident dependence of towns in Italy’s interior areas on the city
around which the service networks and systems are developed. Most alpine settlements,
dedicated to sylvo-cultural activities, grew far from towns, within valleys or areas where
lands rich in property and resources were maintained by awareness and care of pastures.
The ancient care of the mountains is the context in which the ability to control and decrease
today’s very high natural hazard risk, and is fast disappearing.

The mapping methodology proposed and applied to the case of the Val di Sole allows,
through a jump in scales, to identify which portions of the land are most sensitive to
endogenous and exogenous changes. For this reason and because of its strong conditions of
hydrogeological risk and thermal and sylvo-pastoral resources, the Val di Rabbi, which is
part of the internal area of the Val di Sole, is selected as the zoom area. By introducing the
soil parameter presented at the beginning of the methodological process again, it is then
possible to see how soil composition affects its resources and risk and to attribute each soil
type to a different value ratio between risk and resource (Figure 20). Within the proposed
methodological process, the most extreme is identifying the most sensitive parts of the terre.
The mapping, validation, and identification of Pixels of Extreme Terres make it possible to
identify areas to propose a multi-dimensional, multi-scalar ecological strategy, divided into
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different actions in time that recover the sylvo-pastoral and caretaking tradition of these
interior territories.
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6. Discussion and Perspectives

The conditions of environmental degradation and social vulnerability of the Italian
hinterlands, especially the Val di Sole, are considered in this contribution as new opportuni-
ties: the slopes of the ravines become the perfect condition to recover and preserve the terre.
Italian hinterlands must deal with instability, as they are situated in risky areas. As local
populations live precariously and in continuous movement depending on the fickleness of
nature in these areas, so the Italian hinterlands carry in them an awareness of their local
knowledge as a “cultural landscape” [34].

Moreover, in these unstable conditions, “authorities managing risk could improve
their strategic objectives if they could access and integrate” [35] (p.10) Italian hinterlands in
urban planning information. “Furthermore, a collaborative hazard governance can provide
equity to multiple urban actors that are usually left out of institutional DRM, including
nongovernmental organisations, academia, and community groups.” [35] (p.10).

Thus, understanding the mixing of both nature and culture and ecology, territorial
planning, and economic science allows us to create a model as a paradigm for ecological
surveys and innovative management methods. Alternative models, such as cultural land-
scapes, should be integrated to address the contemporary overexploitation of resources
and ongoing social imbalances. At the same time, a processual methodology is proposed to
put these frameworks into a systemic approach that integrates economy with ecology and
culture with nature. It is essential to consider the feasibility and eventual fallibility of the
developed process [2].

From the point of view of the applicability of the proposed mapping methodology,
we observe the necessity of understanding where the possible unbalances and richness of
the territories involved come from. The capability of dialogue with the territorial planners,
residents and workers using maps is essential to leave a tool to understand where and
which ecological strategies should be proposed in such territories. Moreover, the proposed
methodology is considered a process that cannot be replicated with actual results. Still,
the conditions for establishing, each time, a new complex and endogenous thought are
repeatable [2].



Sustainability 2022, 14, 12641 26 of 28

7. Conclusions

This paper presents a study that investigated Italian marginal territories using the
integrated assessment approach of multi-criteria evaluation methods, multi-scalar spatial
strategy, and GIS mapping.

The choice of this integrated approach makes it possible to not only obtain a georef-
erenced spatial analysis that is quantitative, but also to critically analyse and categorize
spatial data into scales of values. The application case of the Val di Sole in Trentino is
chosen to text and demonstrate the methodology proposed and will be the starting point
for testing its replicability in different Italian hinterlands.
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us across our space”. “B4R Branding4Resilience. Tourist infrastructure as a tool to enhance small
villages by drawing resilient communities and new open habitats” is a research project of national
interest (PRIN 2017—Young Line) funded by the Ministry of Education, University and Research
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Anthropocene”. University of Trento, Trento, Italy, 2020–2022, manuscript in preparation.
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