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Abstract Each wine has its own natural and cultural
landscape. The present landscape is the result of the
interaction of many natural and cultural components. Some
Italian areas show an alternance between special natural
land features and characteristic cultural arrangements; for
example, many vineyards represent a a specific use of
specific portions of land and, as such, may be considered to
be a very important kind of geomorphologic heritage.
These areas require special management aimed at safe-
guarding both the natural and cultural aspects of the
landscape and implementing well-balanced programs for
local development that promote the typical production of
the wine and its special link with the landscape. A very
useful tool for such territorial planning and management is
the “Carta della Natura”, a project (Italian Law 394/91) that
studies Italian territory following a holistic and multi-scale
approach (1:250,000: Landscape Units; 1:50,000 Habitats;
1:10,000: Ecotopes) in order to obtain complete knowledge
of the territory and evaluate the state of the environment.
By integrating many different types of information, it is
possible to analyze the link between vineyard cultivation

and landscape within the framework of geomorphological
settings. Moreover, it is possible to recognize and identify a
number of distinctive landscapes for submission as a
protected geoheritage.
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Landscapes and Heritage

Shape is synthesis. Following an Aristotelian approach in
studying nature, we can read the land features as the
expression of the endogenous and exogenous processes that
mould the surfaces of the Earth. Human activities addition-
ally make a further, often dramatic, impression on the
territory, sometimes guided and inspired by the land forms,
very often against them. Therefore, landscape is everywhere,
but needs to be understood and recognized as a heritage; at
the same time, it needs to be protected in order to become a
resource. The quality of landscape impinges on individual
and social well-being; moreover, as finally embedded in the
European Landscape Convention (Council of Europe 2000)
“Landscape is everywhere and is an essential element of
quality of life and cooperates in the development of local
cultures.” The key role of the landscape is in its perceptive
and symbolic power: it’s what mankind interacts with, its
first contact with the environment, and the source of
resources, risk, and emotions.

The concept of heritage (patrimonio in the Italian
language, from the latin pater = father and munus = duty,
but also property) implies a link, based on right and duty,
between the individual and a number of values: mankind
owns a heritage, at the same time has the duty to protect
and manage it. The first step is knowledge and awareness:

F. R. Lugeri (*) :R. Bagnaia :N. Lugeri
“Carta della Natura” Survey, Department for Nature Defence,
Italian National Institute for Environmental Protection and
Research (ISPRA),
Via Curtatone 3,
00185 Rome, Italy
e-mail: francesca.lugeri@isprambiente.it

V. Amadio
University Mediterranea,
Via Zecca 4,
89125 Reggio Calabria, Italy

A. Cardillo
Via San Godenzo 101,
Rome, Italy

Geoheritage (2011) 3:221–232
DOI 10.1007/s12371-011-0035-z

Author's personal copy



the geomorphological sciences are a powerful tool by
which to reach and share a “sense of natural identity”. The
consciousness of being part of an ecosystem is achieved
through a knowledge of the environment and from
interactions with it. Nature links the Earth and its
inhabitants: mankind should adapt to the environment, but
the main social–economical trends go in the opposite
direction. New trends try to reconcile economy and
ecology, but these are often based on contrived programs
with various aims. Valid actions for environmental protec-
tion and territorial exploitation can be reached only with the
active participation of society at all levels, based on a
conscious knowledge of the environment.

In more recent years, a new line of thought in the field of
earth sciences has resulted in a new theoretical approach
that integrates nature and culture, offering new powerful
tools for educational programs and for a new dialogue
between researchers and territorial managers. This “cultural
geomorphology” is in fact defined as “the discipline that
studies the geomorphological component of a territory
which embodies both a cultural feature of the landscape
and its interactions with cultural heritage of the archaeo-
logical, historical, architectonic etc. type” (Panizza and
Piacente 2003). Our geomorphological heritage is wide-
spread on the Earth’s surface and has many aspects. One
recent methodological approach introduces the concept of
Geomorphosite, a geomorphologic landform (a single
object or a wider landscape) with a scientific, cultural,
and socio-economical value (Panizza 2001). Within this
context,, Geomorphosites can be considered as a “bridge
between scientific research, cultural integration and artistic
suggestion” (Panizza and Piacente 2005). As such, both
natural and cultural components are integrated in this new
approach to the study of the landscape, which is strongly
oriented to the application of scientific studies to a balanced
management and valorization of the territory.

A sort of double-nature approach, simultaneously objec-
tive and subjective, based, respectively, on a naturalistic
view and human perception leads to geomorphological
landscape being defined as a part of the planet’s surface,
perceived—even exploited—by mankind. In parallel, a
geomorphosite is a landform with an attributed value
(Reynard 2005).

The scientific analysis of landforms starts from the
perception of the landscape (Reynard 2005), but the
divulgation of science does not consist of simplifying
scientific knowledge (Piacente and Coratza 2005): on the
contrary, it involves the necessary integration of elements
and components that can activate both inductive and
deductive reasoning, starting a cognitive process in indi-
vidual/community/society. The aim is to involve all of
society in a common action aimed at environmental
protection and exploitation through—on common request

and by common participation—balanced programs for
balanced environmental management.

Landscape and Wine

Some areas of study provide more opportunities to experts
to divulge scientific knowledge that will be more attractive
to the public. In the Italian culture, vineyard cultivation is a
well-known kind of land use, and wine production
represents an activity full of significance. In the Italian
territory, which is relatively narrow and elongated and with
many different land settings, the geologic and geomorpho-
logic system strongly influences land use arrangements
(just look at some of the highest European vineyards in
Valle d’Aosta region, or at the spectacular ones on the
vertical seaside slopes in “Cinque Terre National Park”,
Liguria region) (Fig. 1).

Each wine has its own natural and cultural landscape
(Lugeri et al. 2009). Terroir is strictly linked to the wine
landscape, insomuch as a new term was introduced to
denote it: winescapes (Gregori 2009).

“The vine and its wine are a great mystery. Only the vine
reveals to us what is the real taste of the earth” (Fanet
2004). Reading this poetic sentence, immediately starts an
association with an untranslatable word, quite a meaningful
one, which expresses the link between the natural and the
human conditions integrated in a vineyard cultivation/wine
production area: terroir. This concept, created by de Serres
(1675), refers to an agricultural context and is often defined
by winemakers as the ground: a “whole” that includes the
geological bedrock, the surficial formation (alluvial, collu-
vial, glacial, aeolian, and so on), pedology, topography,
exposure, and climatic conditions; at the same time,
geographers emphasize that the soil is not the result of
nature but also the work of human (Marre 2004).

Fig. 1 Vineyards in Manarola. “Cinque Terre National Park.” Photo:
ISPRA
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Following this analytical approach still further, the
terroir is distinguishable in terms of substance, space,
knowledge, and communication. The first, substance, is a
kind of agricultural terroir, referred to as the natural
potentiality of a specific environment related to its
agricultural production. The space terroir is intended to
refer to geographical space, strictly linked to the territori-
ality, i.e., a synthesis of anthropic and physical landscapes,
in a wine production area. Very interesting is the interpre-
tation of the terroir in the two remaining themes: in the field
of knowledge, it refers to the local culture and to the social
identity, as expressed in the production project, while in
terms of communication, terroir becomes a slogan, pointed
at the promotion and the marketing of the product
(Biancotti 2002; Biancotti et al. 2003).

It’s almost impossible to find further definitions for this
concept; instead, a material point is the interaction between
the variety of terroirs and the vintages and wine grapes
varieties for a better management of geographical produc-
tion potential (Vaudour 2005).

The extraordinary profusion of definitions and studies
and the continuous attention of the winemakers from many
centuries, ultimately shared with the scientific community,
testify to the need of guidelines to reach a more balanced
land use policy and practices.

Mapping Landscape

The study of landscape is a complex process. One method
used in order to obtain complete comprehension of the
landscape consists of a holistic approach that considers and
integrates all of the components of the studied system, with
special attention to the point of view typical of geomor-
phology and landscape ecology, which is particularly
relevant in this context. At the same time each landscape
can be analyzed culturally and scientifically in very
different ways in terms of its specific physiography and
complexity of its natural components.

Each individual landscape, studied at different scales,
shows distinctive elements, namely, structural, which
depend on physical form and specific spatial organization,
functional, which depend on relationships created between
biotic and abiotic elements, and dynamic, which depend on
the successive evolution of the structure (Amadio 2003).

These reflections lead to new and stimulating perspec-
tives. It is clearly evident that there is an urgent need for a
new set of tools capable of providing complete knowledge
of the territory as an answer to the demands of territorial
operators. In this respect, cartography (and even more so,
digital cartography and GIS) are high-potential instruments
that represent the significant link between nature and
culture: maps are the most complete tools that allow a

thorough understanding and a clear image of the studied
areas. Environmental thematic maps provide us with the
identification and representation of the natural environment
and constitute a necessary basis for the evaluation of its
state.

In Italy, a very important GIS-based tool that is being
used to represent the territory is the “Carta della Natura”
(“Map of Nature”, presently coordinated by the ISPRA).
The aim of this tool is to assess the state of the environment
in the entire Italian territory, analyzing Landscape. The
methodology follows a holistic approach, taking into
consideration all the components of a landscape and then
integrating the information, according to the Landscape
Ecology theories, which consider landscape to be the result
of interaction among physical, biological, and anthropic
phenomena acting on different spatial–temporal scales
(Troll 1939; Troll 1950; Forman and Godron 1986; O’Neill
et al. 1986; Naveh and Lieberman 1994; Forman 1995;
Turner et al. 2001).

In the “Carta della Natura” project, the entire Italian
territory is studied at different scales of analysis (Amadio et
al. 2002; APAT 2003), allowing the recognition and
evaluation of the territorial reference units. All of the units
at the different scales are identified through an integrated
study and synthesis of the composition and pattern of the
elements that constitute their physiognomy (Dramis and
Bisci 1998). The tools used are remote sensing and semi-
automatic image classification processes, supervised
through field controls.

The Landscape Physiographic Units (scale 1:250,000)
(Fig. 2) are homogeneous areas, identified by deductive
reasoning, accordingly mapped and described (Amadio et
al. 2002). They are classified following a specifically
designed legend of landscape types which synthesizes, by
inductive reasoning, the associations of typical land
features recognizable at a regional scale.

The habitats at scale 1:50,000 (APAT 2004; ISPRA
2009a; ISPRA 2009b) are identified and coded using the
CORINE biotopes classification established by the Europe-
an Union (Commission of the European Communities
1991).

A further step has recently been taken, with the initiation
of an investigation of a number of study areas on a more
detailed scale (1:10,000; ISPRA 2009a). At this scale the
units identified can be considered as Ecotopes, following
the first definition by Sir Arthur Tansley (1939), namely,
“the particular portion…, of the physical world that forms a
home (οϊκος) for the organisms which inhabit it,”, and
applied by Carl Troll (1950) to landscape ecology as “the
smallest spatial object or component of a geographical
landscape.”

Each unit, at the different scales, is evaluated in terms of
Environmental Value and Territorial Vulnerability. The total
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Fig. 2 Landscape Units Map of Italy (scale1:250,000). Box Abruzzo region where the case study is located
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value of the environmental units at the different analysis
scales is the result of the superposition of environmental,
economic, social and cultural values (Rossi et al. 2006).
Environmental Sensitivity is intended to be the potential
hazard of a habitat to be degraded or lose its own identity
from external pressures (Ratcliffe 1976); the considered
parameters refer to compositional, structural, and institu-
tional aspects.

The results of the territorial evaluation can ultimately be
expressed by simple indexes and represented by classes of
values: in this way, they form complete tools for the
knowledge and management of the territory that are very
useful for finding and recognizing the sites to be submitted
under special protection as geological and environmental
heritage sites.

Vineyards and Landscape: A Geomorphological
Heritage

Many vineyards with their particular land use can be
considered to be a very important kind of geomorphological
heritage. Wine and wine production are very important in
many cultures, playing a determinant role in local as well as in
global economic development. Vineyards are linked to the
ground more than other kinds of cultivation through many
scientific, social, and cultural factors, as evidenced by history,
religion, and myths. Referring to the deep link among
landscape, terroir, and geomorphology, some kinds of vine-
yards can be considered as a precious kind of geoheritage; for
example, the vineyards in the Valle d’Aosta region or in the
“Cinque Terre National Park” in Liguria (mentioned above)
demonstrate an almost heroic land use, such as the terrace
vineyards at high elevations on almost vertical slopes.

To summarize, we can try to integrate the data available
on landscape with those concerning territorial oenological
production: wine can be considered to be a “significant
sign” of the landscape (Lugeri et al. 2009).

Focusing again on the terroir, we can therefore consider
a further meaning that refers to a homogeneous part of
biosphere, recognizable by stable values of terrain, climate,
subsoil and soil, consequently characterized by an abruptly
shifting to adjoining units in cases in which there is very
little variation in these values (Laville 1993). This
interpretation supports the link between landscape interpre-
tation and mapping and the geographic range of the terroir.
At the same time, it shows the utility of the kind of map
described above and GIS for identifying and analyzing
wine production areas, each related to its own landscape
context. Moreover, GIS can be used to match the suitability
for vineyards based on the biological requirements of the
vineyard and the quality and characteristics of land (Gregori
and Rapicetta 2004).

In many cases, local authorities will find that all of these
tools can be useful for checking out their own territory
management plan. In other words, the methodology
designed for the national project “Carta della Natura” can
be applied at the local level.

By studying Landscape Units, Habitats and Ecotopes,
we can propose hypotheses on territorial planning, sustain-
able development, and risk assessment. In particular, in the
area where our case study is located, namely, Abruzzo (a
region recently affected by a destructive earthquake), this
approach to the use of natural resources and traditional
cultures could help promote local development that is
favorable for production and employment. Modern cartog-
raphy is suggested as a new tool for these aims and is
enriched with a great potential for presenting comparisons
and syntheses that are useful instruments in many situa-
tions: technical, scientific, and educational. Special atten-
tion is devoted to tourism, which provides both an
opportunity to stimulate local development and to instill a
creative approach in the educational programs. The cultural
component in touristic tours can be enriched with scientific
information on landscapes and geology; oeno-gastronomic
tourism offers additional opportunities, referring back to the
link between the earth and its products (Montanari et al.
2008). The customer and the consumer must recognize and
feel this link: they must be able to find the land in its wine.

The Landscape Physiographic Unit Map provides a
different and wider point of view on many themes and
allows the studied areas to be placed in the framework of a
Territorial/Environmental System. At the same time, the
landscape analysis made through the physiographic units
enables “Geoheritage” areas to be located, such as sites
with a distinctive association of natural (Geomorphosites)
and cultural (historical cultivation) landscapes.

A Case Study in the Abruzzo Region

A particularly interesting case is found in the Abruzzo
region of central Italy, where we integrated the data relative
to various thematic studies (projects realized by various
research institutions) and verified the possibility of utilizing
the Landscape Units Map in order to interpret the
distribution of areas suitable to the different grape varieties
and wine-making according to landscape (Figs. 3, 4).

Moreover, certain associations of natural and cultural
landscapes are so unique and rare as to be worthy of special
protection and valorization. The case presented here, in a
homogeneous hilly area, shows the opposite slopes of the
same relief as two faces of one reality: cultivation versus
badlands—the binomial risk/resource. In this case, the
spectacular scene of the landforms, so dramatic in the hilly
landscape settings on the eastern slopes, becomes a
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potential resource from a touristic point of view. This kind
of situation is not easy to manage: it needs a lot of
scientific/geomorphologic monitoring actions, new objec-
tives in agricultural practices, and social consensus, all
based on a shared knowledge and a common identification
with the local landscape.

By integrating different maps and a related database, we
have attempted to investigate the distribution of the most
renowned wine production areas, Montepulciano and
Trebbiano DOC (“Denominazione Origine Controllata”: a
designation guaranteeing the quality of a wine), in different
Landscape Physiographic Units. The DOC areas are
identified at the administrative level of the municipality so
they do not represent the real distribution of vineyards;
nevertheless, they testify to the land use of the
corresponding territory.

A better recognition of the distribution of vineyards on
the territory is performed by the multi-scale approach, as
shown in by the Land Cover according to the CORINE
classification ( European Environment Agency 2000) with
reference scale 1:100,000 (Fig. 4) and the Habitat maps at
1:50,000 scale (Fig. 5).

The majority of wine production is located in the so-
called “terrigenous hills and tableaux” and in “clay hills”:

intuitively, a lot of data and useful information are available
in this context, more so than can be found in other areas or
with other monitoring practices. For example, by studying
the climate trends and its relation to wine production, we
can take into account the need to change some of the
agricultural techniques. The increasing average temperature
may suggest a different distribution of the plants in higher
areas: the map of landscape units allows, also at a synthetic
scale, the identification of areas, at different altitudes,
which could be replaced by vineyard cultivation. At a more
detailed scale, starting again from the link between
vineyard cultivation and landscape, referring to the geo-
morphological settings, we can analyze the possible
evolution of the vineyard cultivation and wine production,
so that one can try, for example, to replant old vines in
protected areas, as an experiment to integrate cultivation
and culture on a local approach.

The study area includes the easternmost part of the
Abruzzo region, constituted by hills gradually decreasing
from the east side of the Apennine range towards the
Adriatic sea. The outcropping deposits correspond to a
terrigenous succession that is upper Pliocene–lower Pleis-
tocene in age, known as “Formazione di Mutignano”
(“Argille Azzurre” Auct.). This is composed of prevailing

Fig. 3 Physiografic Unit Map Abruzzo region and DOC wine production areas. Box Area of the case study, near Atri
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clays transitioning upwards to sands and conglomerates,
showing an evident coarsening and thickening upward
trend, with the transition from an offshore to a shoreface
depositional environment (Servizio Geologico d’Italia
2011).

Landslides and accelerated erosion phenomena are very
widespread, mainly due to the lithological prevalence of
clays in the outcroppings, to the acclivity of slopes, and to
the climatic conditions (defined as “internal Mediterranean
hills climate”). The representative morphologies in the area
are the gully fronts developed along the slopes, with strata
running counter to it. During the sunniest periods, the heat
causes some of the clay minerals that comprise the surface
lithologies to withdraw, while in the wetter periods the clay
minerals tend to swell due to interaction with water
molecules. The alternation of these physical behaviors
favors a splitting or fissuring into which rainwater enters,
causing erosion, with strong temperature ranges and rainfall
nonhomogeneously distributed during the year. The results
are spectacular “calanchi” (badlands) that characterize the
landscape of the territory of Atri municipality.

The Atri “calanchi” morphology (Buccolini et al. 2003)
is characterized by a very dense and hierarchically

organized drainage system, with very thin and sharp crests.
The “calanchi” are organized in systems of very small
valleys joining in larger river-beds. The top of slopes are
usually covered by sands, while the very steep slopes are
covered in clay.

As already described, the “Carta della Natura” introdu-
ces a multi-scaled approach to the study of landscape. For
example, the scale 1:50,000 highlights soil use, in particular
the distribution of wine cultivation in the area. At the same
scale, thanks to the thematic maps produced by the
“CARG” project (a national project of the Servizio Geo-
logico d’Italia–ISPRA, aimed at the production of geolog-
ical maps of the whole Italian territory at the 1:50,000
scale), it is also possible to collect geological and
geomorphological data. Indeed, even if the biotic compo-
nent holds a key role in the functional ecosystem dynamics,
there is no real separation between geological and biolog-
ical process: geology is part of all natural systems (Brilha
2002) and plays a primary role in the study of landforms,
climate and biodiversity. In parallel, a particular attention in
the field of nature and territory, is devoted, to the study of
the agricultural arrangement, the cultural settlement and –
more generally- to the land use. Such aspects have

Fig. 4 CORINE Land Cover map of Abruzzo region and DOC [Denominazione di origine controllata ("Controlled origin denomination")] wine
production areas and vineyard distribution. Box Area of the case study, near Atri
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eventually been recognised as very important factors in an
integrated approach to the territorial analysis, that integrates
both natural and cultural aspects of a landscape.

Evaluation and Territorial Management

By overlaying the thematic maps, gathered data, and
elaborated indicators described above, we can identify,
within a reasonable approximation, areas of both natural
and cultural importance. To this end, the evaluation system
of the “Carta della Natura” provides a quantification of the
ecological value through elaborating a set of indicators
relative to these geological, geomorphological, naturalistic,
and anthropic components of a site.

The ecological value of the recognized environmental
units is elaborated in terms of structural and institutional
indicators (Rossi et al. 2006). In terms of structural

indicators, for each mapped unit, we have considered size,
ratio perimeter/area, ratio area/average area of that class,
soil roughness, hydrological network density, richness of
vertebrates species, rarity, and biodiversity. The institutional
indicators comprise values from the “Bioitaly List” (Natura
2000; http://www.natura.org/), Birds Directive, Ramsar
Convention, Annex 1 of CEE Habitat Directive (non
prioritary), percentage of area included in protected areas,
normalized difference vegetation index, and involvement of
the habitat in conservation areas.

For the environmental sensitivity index, the considered
indicators refer to compositional, structural, and institutional
aspects: endangered species, habitat size, fractal coefficient of
the habitat perimeter, circularity ratio of the habitat area,
average slope of habitat, vertebrates and vegetal species
present in the habitat that have been declared to be at risk by
the International Union for Conservation of Nature, landslide
index, and isolation (nearest neighbor index).

Fig. 5 Habitat Map sample (classified according to the CORINE biotopes code) in the Atri area—Abruzzo region (box of Figs. 3 and 4). Blue circles
indicate proximity of badlands and vineyards
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By combining sensitivity and anthropic pressure in a
multicriteria analysis, we obtain the fragility of the habitats
(Nilsson and Grelsson 1995). Anthropic pressure is
intended as a disturbance and may relate to both structural
and functional characteristics of a habitat; the considered
indicators refer to the fragmentation of the habitat, to its
constriction (proximity of the habitat to an environmental
detractor). and to the demographic pressure.

The information on cultural elements are provided by the
“Atlas” database (by the Ministry of Cultural Heritage) and is
devoted to the architectonic historical heritage, whereas the
demographic data are supplied by ISTAT (National Statistical
Institute).

The evaluation phase in the methodology of the “Carta
della Natura” is performed only when the whole regional
territory has beenmapped. As the Habitat map of Abruzzo has
not been completed, yet, we cannot provide the synthetic
indices for this area. Nevertheless, one can draw quite sound
conclusions, at least from the point of view of vineyards
versus landscape management, which is here addressed.

The areas with a high rank of environmental value and
fragility, enriched by the presence of cultural elements, suggest
the need for special protection and exploitation. The strategies
for such protection will require appropriate actions aimed at
working on the sensitivity and the anthropic pressure factors.

The application of these so-called environmental indica-
tors in the recognition of the geological and geo-
environmental heritage can be very useful in planning the
development of a region.

Vineyards and Badlands

The geo-environmental components show the coexistence
of farming and vineyards superimposed on the morpholo-
gies of sloping hills. The regularity of this type of landscape
is broken by badlands, which in some cases are very close
to the areas under cultivation.

A typical badland is formed on slopes, since inclination is
one of the determining conditions in the genetic phase. The
incisions form “V” sections and sub-parallel profiles; over time,
continuous erosion of the gullied trenches sharpens the subtle
crests, thereby creating thin “knife-edge” ridges. These result in
a unique landscape, which in this particular area is called “Le
Bolge”, referring to the sub-circles in Dante’s Inferno. The
presence of badlands, although not beneficial for cultivation,
constitutes an interesting association between natural and
cultural landscapes—contrasting yet characteristic—and there-
fore worthy of attention and protection.

The vineyards in Abruzzo have often been recently
replaced and are cultivated using mechanical practices
which cause accelerated erosion due to the rows parallel
to the slope gradient (Cita et al. 2004; Colacicchi and

Parotto 2006; Gentili et al. 2006). Badlands in the Atri area
could become an experimental sample of a virtuous practice
in agriculture: many old vineyards, close to the badlands,
were in the past years set aside, and the whole area,
although beautiful in terms of its truly special morphologic
setting and the landscape context (between the Gran Sasso
range and the Adriatic sea, both visible from the top of the
hills) was quite abandoned. Figure 6 shows highlighted
portions of land which already show the proximity of
vineyard cultivation and “calanchi”. In other portions, these
badlands are proximal to other agricultural activities or fruit
orchards, or to natural, scarcely vegetated areas (see also
Figs. 6 and 7). The purpose is to restore the old abandoned
vineyards cultivated on the slope close to the badlands,
using techniques that can help restore the stability of the
slope (e.g., rows perpendicular to the slope gradient). These
rolling reliefs, facing the Adriatic sea, are well ventilated by
periodic breezes and are characterized by eastward expo-
sures and favorable climatic conditions (Cita et al. 2004;
Colacicchi and Parotto 2006). Thanks to these conditions a
special program could be devoted to the choice of grapes
variety: the Pecorino (a white wine IGT—“Indicazione
Geografica Tipica”) is an old kind of grape, so called
because sheep (in Italian “pecora”) used to eat the vines,
during the transhumance; another version refers to the
shape of the sheep’s muzzle.

At this point of the analysis, the new experimental phase
of the “Carta della Natura” can be usefully applied; this
provides, at a more detailed scale, a readout of the
environmental components that supplements the geomor-
phological, lithological, and biological/vegetational data.
Indeed, at the scale 1:10,000, the Ecotope can be
considered to be the environmental unit of reference,
bringing together all of the emerging and significant data

Fig. 6 Badlands and vineyards in “Riserva Naturale Calanchi di
Atri”, Abruzzo region; Photograph courtesy of A. De Ascentiis
(Riserva Naturale Calanchi di Atri)
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at the scale of study. The concept of ecotope gives a
geographical–territorial contextualization to an ecological–
environmental study and suitably contains the concept of
“environmental diversity”, understood as the integration of
geodiversity and biodiversity. Even at different scales, the
endogenous and exogenous processes and the rocks, as
elements of the formation of landscape, condition the
evolution of environment and biological diversity and form
the basis of spatial–temporal development of a region.

In this approach, the relationships between the components
of landscape and environment are very close, and those
between cause and effect of the phenomena that relate to the
physical and the biological part of the area are mutually
reciprocal. Environmental diversity can therefore be consid-
ered in its components and divided into hierarchical levels of
organization; its conservation must therefore take into account
the integrated studies on living organisms, habitats and
ecosystems, and geological heritage.

Conclusions

We would like to consider the landscape arrangement in
“Calanchi di Atri” area, which is spectacular and full of
significant alternation, as a dynamic geomorphosite. A new
local culture can respect this landscape, saving the other
side of the hill, restoring an old agricultural practice and an
old grape variety (already relaunched in past years in other
neighboring areas). An important added value, referring to
the social aspects of the geoheritage, is represented by the
“Riserva Naturale Calanchi di Atri”, a local institution for

the study and safeguard of the territory that supports many
local actions aimed at restoring, protecting, and sustainably
exploiting this area. Recently, a permanent geomorphologic
observatory on badlands landscape has been created, based on
a continuous monitoring of the territory and oriented to
implementing actions of conservation and protection, using
naturalistic engineering practices. At the same time, special
attention is devoted to many different programs and activities
for social involvement: communication, dissemination,
education (A. De Ascentiis 2009, personal communication).

A proper technical and cultural approach to the question
of managing and protecting the environment requires a
multi-scale and multi-disciplinary methodology aimed at a
balance between the use of the land and respect for the
land, in order to have a development that is sustainable for
both the natural and social ecosystems. Future planning
should make use of interpretative analyses of landscape
realized by appropriate cognitive tools. A possible path for
development could start from the idea of taking advantage
of the natural environment so that it is productive for the
local economy, such as the application of eco-tourism,
already successfully applied in many places. As would be
expected, eco-tourism has so far been directed towards
places known for their physical beauty, many of which are
protected areas, but it can be developed further to address
unusual scenery and make use of new opportunities.

The aim to protect places of significant geological
interest derives from the need to guarantee a conscious
and enjoyable use of landscape in all its forms for future
generations. The relevant Italian law, the “Framework Law
on Protected Areas” (394/1991) has among its aims the

Fig. 7 Badlands and cultivation: an alternance of natural and anthropic landscapes near Atri (Teramo), Abruzzo region. Photographs are courtesy of A.
De Ascentiis (Riserva Naturale Calanchi di Atri), R. Bagnaia (ISPRA), and M. Sisto (Unisannio)

230 Geoheritage (2011) 3:221–232

Author's personal copy



protection and management of certain areas and the
conservation of geological singularities, paleontological
formations, places of scenic and panoramic value, natural
processes, and hydraulic and hydro-geological equilibrium.
The “Carta della Natura”, which came into being with the
same law, represents the ideal instrument to activate an
appropriate management and use of the environment by
way of a process based on knowledge: to reach, to extend,
and to share.

New environmental problems need new solutions: we,
the insiders, have to elaborate and apply new creative
strategies in cooperation with citizens and policy-makers.
This goal can be reached only if it becomes a common aim,
moving the development policies towards a real integration
among ecological and social-economical requirements.

The link between Earth, Landscape, and Wine is a link
between Nature and Culture. It is essential to try a new kind
of popularization of scientific heritage in order to involve
the society as a whole in a common action towards
sustainable territorial management.
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