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“Monument to petrified fatigue”, the terraced hillsides in Europe are today facing
a crossroad hiding an evident paradox: the realisation of their “unsustainable” state, by
the mountain’s inhabitants who progressively abandon them, and their recent re-discover
as models of “sustainable” territoriality. Which future this immense cultural heritage
is going to face?
The alpter Project transfers on an Alpine scale a growing attention and sensibility of the
last 20 years towards the artificial terracing. Initiatives and events, less and less occasional,
have started a sort of “Copernican revolution” about their value: not any longer a symbol
of backwardness or “museum’s relic” to relegate to the past of the Alps, but “bio-cultural
landscape” to propose as model for a sustainable future.
In the attempt to briefly present the results of the researches conducted within the Project,
this Atlas assumes an unusual meaning compare to the traditional atlas: the object held
by the giant, son of Giapeto and Climene, constitutes only the second part of the work
: documentation of eight different terraced worlds in the Alps).
(Terraced landscapes
It metaphorically lay on part oneReading
(
keys), which suggests the different points
of view to consider for those whom desire to comprehend and sustain those landscapes,
embracing an integrated vision going over interpretative narrowing and too rigid
disciplinary fences, accomplice of the quick mutilation of an instead complex and
fascinating reality.
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alpter project: a partnership model opening to the world
Luca Lodatti, Domenico Patassini
The research group of the alpter project was established between 2003 and 2004
by the stimulation which the regional administrations of Veneto, Liguria and
Lombardy had received from their universities. The cue came from a renewed
attention for the landscape, considered as the result of the human activity and
territorial resource deserving continue cure and attention, as described by the
European Landscape Convention (Carta di Firenze).
The human/territory integration is well represented by the terraced mountainous
areas, where the artifacts mirror in a simple and harmonious way the results of
the productive practices, constructive technologies and management models
concerned about the stability of the hillsides and about the local energetic
balances.
The alpter project rose from the will of fighting back the terraced landscape’s
abandonment trend: this is a vast problem, which includes some consequences,
such as the disappearing of the productive land and the increasing of the hydrogeological risk, the loss of the biodiversity and of a rich cultural heritage. During
the research activities, it emerged how these territories held characters of interest
from many points of view, both scientific and socio-economic. The fields of
observation and the projects developed between architecture and geology,
tourism and agriculture, geography and city planning, planning and law.
The target of the project was the definition of a shared methodology for the relief
of the terraced areas, the research of specific management models and
technologies, the realization of some real samples of productive recovery.
Research group and project partners
Italy:
Veneto Region - City Planning Direction
Liguria Region - Department of Territorial, Landscaping and Environmental
Planning
Valle d’Aosta Region - Department of Agriculture, Natural Resources and Land
Protection
irealp - Economic and Ecologic Research Institute in the Alpine area
Slovenia:
Ljubljana University - Faculty of Architecture

Austria:
boku University of Vienna - Land Planning and Conservation Institute
France:
adi - Cartographic Information Development Association
Switzerland:
Bregaglia Region
Observing Partners:
unesco - European Scientific Research Office
Slowfood (non-profit and eco-gastronomic member-supported organization)
Athenaeum project involvement:
iuav University of Venice - Departments of City and Land Planning
University of Padua - Department of Geography
University of Genoa - polis Department
University of Milan - Human Geography Institute and Department of Land
Science Research
Amongst the afore-mentioned research group, there are partners coming from
different fields: particularly regional governments and local administrations,
research institutes of territory management and planning. However, at the
beginning of these activities, a widening of related typologies of partnership has
been implemented; towards this purpose, a Network of the Terraced Landscapes
has been created, for which every single stakeholder involved has participated,
gathering participations and information with the web’s help (www.alpter.net).
Many actors (92 in 3 years of researching) active in the protection of the terraced
landscapes have been involved, establishing national and international fruitful
relations with landscape protection’s institutions, agricultural and tourism
promotion, farmers associations, ngo on environmental protection, international
territorial research and valorising organizations, also promoting investigations in
the terracement’s contiguous issues and paying attention to the definition of
protection rules and processes.
The networking action triggered by alpter widespread much further the official
partnership directly involved in the project, so avoiding hiding within itself or in
just few interested environments.

Figure 1.
Map of the “enlarged”
partnership of alpter project:
in dark blue the official
partners, in light blue the
pilot areas and the sites of
the recovery projects, in light
red the partners envolved
in the “Terraced landscape
network”.

[1.]
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Introduction
Guglielmo Scaramellini, Mauro Varotto

The Interregional alpter “Terraced landscapes of the
Alpine Arc” project transfers to an Alpine scale a
widespread sensibility about the terraced hillsides,
because a growing number of initiatives which in some
cases have also anticipated the debate about the
sustainability of Rio 1992 (Agenda 21, chapter 34),
proposing a sort of Copernican revolution of these
landscapes: from museum’s relics or past practices to
“good practices” for a sustainable territory, linking the
economic profitability with the safeguard of environmental and cultural balances.
From the ’80s to today the international associations,
scientific projects, local initiatives for the valorization
of these landscapes have multiplied: from Programme
Terrasses arrived in France in 1982 to the foundation of
the Societé scientifique Internationale pour l’étude de la
Pierre Sèche in 1988, from the Proterra project active
from 1996 to the foundation of the Ipogea Association
in 1998, from the creation in 1999 of the first park
oriented towards the safeguarding of the terraced
systems (the Cinque Terre Park in the Liguria Region)
to some spread proposals of a museum type character
between France and Italy, from the beginning in 1999
of two European Interregional projects specifically
dedicated to the terracing (patter and terrisc), to the
first utterance of the United Nations on the value of
the terraced landscapes against desertification at the
onu Conference of Nairobi in 2006.
The philosophy inspiring the alpter project begins
from the overtaking of the tight definition of terracing,
limited to its agricultural and architectural function.
Both for analysis and intervention, the project involves
a complex and systemic definition (precisely a “landscaping” approach) of the terraced hillsides, recalling
the multiple meanings of the traditional knowledge,
which according to the unesco definition is not sign
of backwardness but of vanguard to the inter-sector
approach, multifunctional, empiric-practical and

strongly defined in the inter-generational prospective.
Not anymore an attention finalized to “embalm”
techniques related to the economical history of the
Alps, but the convincement that they can come back to
have a primary role in territorial and productive
realities orientated towards an integrated development.
This is the reason why this Atlas gains such unusual
meaning compared to the traditional Atlas: recall the
mythological character of Atlas, son of Giapeto and
Climene sentenced to keep the entire sky over his
shoulders, means considering not only the world he
sustains, but also who’s sustaining it. For this, Atlas,
not only or especially as geographical maps’ container
thoroughly illustrating a specific part of the world, the
object sustained by the giant constitutes only the
second part of the work (the terraced landscapes
illustrated through descriptive profiles, the cartographic and iconographic documentation related to
the eight sample areas of the project), which instead
lays over the first part (the reading keys) dedicated to
explain the point of view of whom read/sustain that
world. There are eight “keys” supplying eight interpretation points to the complex and interdisciplinary
theme of the terraced hillsides and they make us
wonder over the paradox by which these landscapes are
today “unsustainable” and at the same time “sustainable development” models.
But if we don-t know the problem in its material
reality and geographic concreteness, how can we think
about facing it in its cultural, social, economic and
landscaping incidence? To this fundamental need the
Atlas tries to give a first, partial but necessary answer,
based on the real and meditated knowledge of the land;
the 2nd volume gathers and proposes to the public, the
experiences of recovery and intervention originated
from this knowledge path.

7
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Part one
READING KEYS
The terraced landscapes are “integral geographic realities”. Being able to grasp
the clever plot of natural, economic and socio-cultural dynamics characterising
them, is a challenge to the specialization of the knowledge and imposes a
multidisciplinary dialogue: to this purpose, here are presented and confronted
the points of view of the geographer, anthropologist, geologist, botanical,
agricultural scientist, landscape architect, presented within the alpter
II International Conference “Terraced landscapes: confronted cultures
and experiences” (Venice, 22-23 February 2007).
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Terraced landscapes in the Alpine area:
geohistorical observations and analytical perspectives
Guglielmo Scaramellini

The impressive amount of artificial terracing of hillsides
for agricultural purposes is evident in many parts of the
Alps, despite the accelerated processes that have been
wiping it off the face of the landscape for some decades.
Nonetheless, the widespread use of terracing has been
neglected by researchers and authorities for a long time,
with a few exceptions (perry, 1916; rovereto, 1924;
frödin, 1926; despois, 1959; spencer and Hale,
1961; Pedreschi, 1963 make up the contingent of
geographers and geomorphologists). It’s almost as
though its ubiquitous and substantial presence makes it
invisible to observers, as though it were an innate part of
the land and mountain scenery. Only recently has it
received attention befitting an extraordinarily important
geographic phenomenon (moreno, 1970, 1990;
quaini, 1972, 1992; scaramellini, 1976, 1978, 2005,
2006; verbas, 1978; leib, 1982; terranova, 1984,
1989, 2003; blanchemanche, 1990; de reparaz,
1990; ambroise, frapa, giorgis, 1993; pappalardo,
tessore, 1998; nicod, 1999; brancucci, ghersi,
ruggiero, 2000; richter, block, 2001; varotto,
2001a, 2001b, 2004; pappalardo, 2002; aa.vv., 2002;
bonardi, 2005, 2006; mattana, 2006, only mentioning a few works related to our study area).
Of course, the subject concerns other branches of study as
well (geology, archaeology, history, architecture, agronomy,
regional engineering, botany...). Unfortunately, there is not
much in-depth research to date despite the fact that
terracing, in addition to being extensive and widely
adopted as mentioned earlier, has been around for many
centuries, millenniums even (though, of course, manmade
works have undergone continuous rebuilding).
Historically speaking, according to Italian researcher
Emilio Sereni (1961), the terracing process has always
had the ultimate aim of “turning agricultural land into
basically horizontal fields of a convenient width” and,
usually, the transforming of hillsides was quite tame
initially and designed to meet the needs of extensive
10

farming. As a matter of fact, its primary purpose was not
so much to generate cultivatable land as to “provide
adequate protection for agricultural land” (water balance,
ease of tilling) by producing sub-horizontal surfaces
achieved by means of wall-less banks. It was produced,
above all, in suburban areas though, as farming gradually
shifted from extensive to intensive, hillside transformation became more and more concentrated and was
increasingly common, with walls and stone works –
usually of the dry stone variety – erected for retaining.
These manmade works, therefore, varied in construction
type: there are labour-intensive types and those that
require less effort; those that make little impact on the
landscape and those that are more incisive. The various
types have been suitably defined and classified from
forms typical of the still rather extensive farming (like
banks) to stronger forms of transformations of the
slopes, related with intensive farming, such as lunette
(small semi-circular banks or walls around individual
trees), gradoni terracing (irregular terraces), terraces and
terrace systems (see Table 1).
The above author’s opinion on the subject of terracing
processes is given in Table 2.
Basically, in his opinion, it was the opportunities
offered by the market to land owners (and therefore, the
money that they would get back on the investment due
to the profitability of the terraced land) more than any
need linked to farmer overpopulation that encouraged
the artificial terracing of hill- and mountainsides for
agricultural purposes. It wasn’t until the 18th century
that the terracing processes would feel, or result from,
pressure linked to the “hunger for land”.
The interpretative model, whilst it proves widely
plausible, is nonetheless not always valid in every case.
This is partly because it is based on just Italian historic,
economic, social, demographic and technical events.
Consequently, it should be reappraised for other
geographic areas, even adjoining areas. Furthermore, the
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1. balk
Banks without walls, with conspicuous ground movement, but with minor water regulation, with conspicuous
transformation shapes of the slopes in relation to an intensive agriculture, through the realization of
2. fanlights
Realization, through slope or small dry-stone wall, of a sustain for each single tree
3. steps
Realization of a series of irregular border strips, sustained by a balk slope or by dry-stone walls
4. terraces
Realization of a sequence of downgrading border strips, sustained by dry-stone walls
5. terraces constructions
Realization of regular border strips, constructed with externally supplied materials, such as bricks
or stones, also high graded ones, characteristic of the sub-urban villas

Italian Alpine area is virtually ignored: what mention it
does receive – which refers to quite a recent period (after
the Second World War) – seems neither adequate nor
sufficient. It does point out, however, that even in the
mountain areas of northern Italy, there are types of rural
landscape characterized by “terracing, banks, gradoni
terracing and lunette, which are rather more widely used
on the hillsides below, even though basic embankment
systems are widely used even on the meadows and Alpine
pastures, shaping the very landscape of the mountain
cheese farms”. On the other hand, the extraordinary
terraced rural landscapes found in many areas of the
Italian, French and Swiss Alps, especially (but not limited
to) the south-facing slopes, enjoy considerable fame.
Another fundamental question concerns the chronology
and origins of the phenomenon: in many cases, the cities
were certainly what prompted the processes of terracing
the hillsides; in others, though, they would appear to be
the almost passive result of the construction processes
shaping the layout of the land, especially the rural land.
They were remote promoters in their capacity as markets
for the consumption or sale of produce yielded by
terraced crops (wine, oil, citrus and other fruits, flowers).
In addition, the role of the monastic settlements – often
located in scarcely populated or even deserted areas – in
promoting and spreading these types of artificial shaping
of this less crop-friendly land probably deserves to be
looked into in greater detail. Of course, this is hardly the
place to be dealing with the issue, though any additional
investigation into the matter should also take into
account these research perspectives. This will not always
be easy, however, since hardcopy documents from the
past normally only mention improvements to the water
system and tree plantings, not the shaping of the land
that, moreover, was often necessary in specific situations,
and thus taken for granted.
However, this should not overshadow the role of the
rural communities and of the individual farmers, who

(even in the event they learnt the techniques from people
outside the community) nonetheless applied terracing
practices in a widespread and continuative manner,
adapting them with extraordinary environmental and
technical intelligence to the local lithological, morphological, climatic, ergonomic, demographic and economic
situations. As a result, the terraced landscapes that they
built are extraordinarily diverse in terms of type, form
and retaining method as well as being extraordinarily
valuable aesthetically speaking.
Moreover, the conformation of the walls and physical
structure of the terraces is a clue to be pondered and
from which information can be drawn: the geometrical
regularity of works usually appears to point to organic
terracing operations conducted on a large scale, which
are typical of the measures taken by large land owners,
whether lay or ecclesiastical; whilst any irregularity and
lack of homogeneity would seem to be the result of
measures by smaller owners, which were rarely
coordinated reciprocally. However, this is not a hard
and fast rule applicable to every case. The regularity of
the shapes might well be attributed to collective tilling
by whole communities of farmers. After all, the
construction techniques constitute a subject that
interests many, from engineers to historians and
geographers, and their interpretation is an ongoing
process that has already taken some time, producing
interesting results but, as yet, nothing final.
For example, if we look at the different types – and not
just regionally, but even within the same geographic
area – it is not always possible to attribute them to the
same purposes, factors or period of time: once again, it
is up to future research to answer these questions, in
part at least, by investigating the different purposes,
methods and times relating to the terracing of hill- and
mountainsides in the various actual situations.
The creation of artificial terracing for agricultural
purposes, as Jean Despois (1959, p. 105) put it, is actually
Geohistorical observations and analytical perspectives

Table 1.
Constructive typologies
of the agricultural artificial
terracing.

11

PaesAlpi_ATL_ING.qxp

7-02-2008

10:16

Pagina 12

1. work of the big and medium owners, civil and ecclesiastical, whom substantially invest in their land
2. concerns specialized and high graded cultures, bound to the market (particularly vine, olive, citrus
fruit)
3. it originated in the sub-urban areas (13th-14th centuries), but it soon widespread to favourable
territories (marine and lake coasts, aristocratic villas, particularly in the 16th-17th centuries)
4. only later it will extend to the mountain and hill areas, far away from the cities (second half
of 18th century)
5. the farmers, with their ability, built these works of capillary transformation (and sometimes quite
extended) of the mountainous territory (in the villas instead, there are professional operators)

Table 2.
Historical motivations and
modalities for the realization
of the artificial terracing
for agricultural use.

12

a “problème historique et géographique”, but how do we
translate it into protocols and research action and, above
all, into regional development and protection measures?
The terracing phenomenon is actually a rather
complex affair of varying nature:
– transdisciplinary (given the variety of scientific
disciplines that are concerned or could be concerned
with it);
– trans-scalar (since it can be investigated on different
scales: from the individual manmade works to the
phenomenon’s worldwide spread);
– diachronic (given the ancientness of the technique,
but also the persistence of the terraced systems through
the years).
Consequently, it should be dealt with carefully and
thoroughly, investigating its reasons (economic,
demographic, technical); forms (actual evidence, water
system measures, agricultural uses); local and regional
nature (predominance of certain types, construction
techniques, materials used); geographic spread,
regional limits and so on.
Its “geohistorical” interpretation, therefore, lies in
looking at the terracing processes in their local,
material and immaterial expressions, as well as in
placing them in the wider reference area (regional,
national, continental) and anthropic (cultural,
economic, demographic, social, technical) context, in
the period of history in which they were created, as
well as examining the historical development of events
that have affected them over the years.
For some time now, various attempts have been made to
build a set of analytical instruments to investigate
agriculture-related artificial terracing, especially through
the production of item-based “factsheets” and
predetermined “fields” to be filled in via surveys and
measurements done on site. One significant example is
the “descriptive/typological factsheets relating to the
characteristics and elements of the terraced systems” fineGuglielmo Scaramellini

tuned and applied to the study of “Ligurian terraced
landscapes” by the Faculty of Architecture’s work group at
the University of Genoa, whose results have been
illustrated by Brancucci, Ghersi and Ruggiero (2000).
Another fact-recording system was implemented as part
of the patter project (“Terraces on the western
Mediterranean”, Raphael programme, d.g. x, European
Commission, period 1999-2001) by Italian, French and
Catalan researchers belonging to three departments
(dissgel, disam, dipteris) of the above-mentioned
University of Genoa, to the Association de Développement Infographique at the University of Nice-SophiaAntipolis and to the Council of Majorca’s Dipartiment
de Promociò i Ocupaciò. This system has been applied
to a number of actual situations (Island of Majorca,
Cinque Terre, French Maritime Alps) (aa.vv., 2002).
The system employs sheets that are designed to be used
to investigate the phenomenon on two scales: a smaller
scale (by “study area”) and a larger scale (by “study
sector”, namely “a terraced field singled out that can be
used to explain the construction characteristics that are
most common to the area or that features a number of
singularities that set it apart from the rest of the area or
the whole region”, p. 86) (“secteur d’étude”: “champ de
terrasses individualisé permettant d’expliquer les
caractéristiques constructives les plus communes de
l’aire ou présentant des singularités le démarquant du
reste de l’aire ou de tout le territoire”, p. 74).
The above-mentioned factsheets take into consideration
a series of elements of varying nature pertaining to the
terraced system as a whole: geographic, environmental,
climatic, geological, morphological, hydraulic; as well as
aspects regarding construction, agronomy, access,
internal road distribution and traffic; the presence of
buildings and complementary structures; the state of use
and state of repair or deterioration of the manmade
works... i.e. the actual conditions of the individual
terraced areas taken into consideration, depending on
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[1.]
Figure 1.
Brenta Valley, Valstagna:
terraced landscape in
its maximum territorial
expansion, at the beginning
of 20th century (by
Ethnographic Museum
of Brenta Valley).

Geohistorical observations and analytical perspectives
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a) Realization factors, elements and characters
of the agricultural artificial terracing
1. Morphological and physical factors
2. Agronomical and economic factors
3. Ergonomically and technical factors
4. Settlement and demographic factors
5. Cultural and social factors
b) Material characters of the artificial processes of terracing of the slopes
1. Constructive characters of the territorial manufactures
2. Typology of the artefacts’ economic utilization
3. Territorial diffusion of the terraced areas
4. Territorial intensity of the artificial terracing
5. Stability conditions and conservation state of the terracing
c) Material characters of the terracing
1. Constructive typologies of the “terraces”
2. Cultural typologies
3. Products’ access and transportation forms and systems
4. Water system
d) Territorial dimension of the artificial terraced systems
1. Territorial consistency of the terracing (superficial extension and intensity)
2. Landscape impact of the terraced areas
e) State and conditions of usage of the artificial terraced systems
1. Conservation state of the terraced systems
2. Agricultural usage conditions of the terraced systems
f) Technical lexicon and local terminology
1. Construction practices’ related terms
2. Agricultural practices’ related terms
3. Terms related to the material structure of the terracing
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the purposes of the various projects to which the specific
research refers. At the same time, though, they also share
many mutual common points.
The general subject of artificial terracing created for
agricultural purposes therefore needs to be split into a
sizeable yet consistent and organized series of special
themes. Whilst each of them deals with a certain
problem, they together contribute to determining
local, constant features of the phenomenon being
investigated. The results of the relevant surveys must
be compared and assembled into an organic, unified
fact-finding system, which illustrates the complexity of
the phenomenon being investigated.
One theme that has been dealt with systematically and
has produced quite significant results is the theme
relating to environmental conditioning and factors.
Whilst it focussed, above all, on lithological and
morphological aspects, it also included climatic and
botanical ones. Another concerns agronomic and
economic themes – which usually refer to technical and
ergonomic, as well as demographic issues – that have
triggered the terracing processes and affected the ways in
which they have taken place and, consequently, the forms
and uses of the resulting artefacts (see Table 3a).
Construction aspects and the material traits of the
terracing have also drawn a following of experts and
scholars. Using quite a variety of different
methodological approaches, reference areas and different
levels of thoroughness, they have dealt with materials;
construction types; internal access and walking route
systems; collection, distribution or drainage of spring
water, running water or rainwater; elements that are
additional and complementary to the “terrace” works
(homes, outhouses, utilitarian buildings); crop types;
their original reasons and variations over time; static
conditions; state of use and state of repair or disrepair;
spontaneous or artificial plant cover (see Table 3b).
Another problem is how to measure these phenomena –
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quantitatively and otherwise – as far as their “physical
attributes” are concerned but also in terms of their
“artefact” value; and how to measure the scenic,
economic and cultural role they play. Measurements have
actually been taken (or attempted) concerning the extent
of terracing in metres and the amount of stones used to
build it: for instance, Remo Terranova calculated that, if
stretched out, dry stone walls in the Cinque Terre would
measure roughly 6,720 km in length and incorporate
approx. 8,400,000 m3 of stones over approx. 2,000
hectares of long-standing vineyards, based on the
gradient of the slopes and terrace height (in the steepest
areas, he specifies 3300-3500 m per hectare where walls
are 3-4 m high, and 5000-6000 m where they are 1.5-2
m high, while he estimates that there are 1500 m on the
gentler slopes) (terranova, 1989, pp. 34-36).
Another survey area in which rather interesting and
consistent results have been achieved so far is the area
concerning the different types of terrace construction,
especially the types of supporting walls, the correlated
structures and the terraces the crops are actually grown on.
The terraces’ construction and conservation data (layout of
terraced fields, lithology of the cladding, type of structure,
type of coping, other construction elements, access to
terraces, water use systems, water control systems, dry
stone structures associated with terracing) have been
adopted as a means to distinguish between them (aa.vv.,
2002, pp. 86-90). The above-mentioned criteria are then
grouped together in four more concise subsets: layout of
terraces; level of workmanship relating to dry stone walls;
coping on dry stone walls; access to terraces (brandolini,
nicchia, terranova, 2005, pp. 17-18; and also,
pappalardo, 2002, pp. 279-288) (see Table 3c).
It is rather more difficult, however, to calculate the
intensity of terracing over reference areas that differ in
size and are affected by varying levels of artificial
shaping of the land: whether it’s a matter of assessing
the amount of terracing in a region or the impact of

terraced systems on the scenery, determining a
quantitative method would be a great help in forming
absolute and comparative assessments (see Table 3d).
Some time ago, I proposed an “entirely empirical
measurement method” (scaramellini, 2005, pp. 124135), which gave Mauro Varotto a starting point for a
more advanced method, which is presented herein.
Another, very current issue today is that of the physical
state of repair of terraced systems, given the neglect that
has plagued them for some decades: abandonment of
crops, lack of maintenance, rejection of their traditional
use and, if anything, the introduction of new and often
improper uses, especially in the building field (the terraced
slopes’ good exposure to the sun makes these areas very
attractive as sites for the building of upper-market homes).
Indeed, much artificial terracing in the Alpine area is
losing its original function: where there is generalized
deterioration, even physical disintegration, which
often appears to be the fate of terracing, except in
certain areas where its function has been retained or
renewed, case by case, for specific reasons.
The uncontrolled “renaturalization” that terracing is
subject to is thus far from being an entirely positive
phenomenon, as less cautious observers might be led to
believe, thinking that “Nature” is taking back what was
wrenched from it: on the contrary, it is a source of
danger and can be hazardous for those areas and people
living further down the hills and mountains.
The issue has been specifically looked into by researchers
usually concerned with the nature side of the earth sciences
(geology or geomorphology), though a brief interesting
conclusion has been made by a geographer. He reminds us
that the marked artificialization of the environment
brought about by the terracing has often led to “a total
remodelling of the hillsides, with the creation of an entirely
new topography, and the radical transformation of water
evacuation systems”. So, once abandoned, the terraced
slopes will not “of their own accord, start to revert back to
Geohistorical observations and analytical perspectives
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a state of equilibrium like the one they knew before the
land was exploited, governed by natural climatic, soil and
morphological factors”. On the contrary, the more a
natural space has undergone considerable transformation,
the more “it has become distanced from said equilibrium
and the more fragile and vulnerable it proves in the event
it is abandoned”. It is quite true that “the deterioration of
supporting walls produces an erosion process that tends to
restore the slope’s original profile”. This process, however,
occurs in a context where failure to maintain the manmade
works and water network, the lack of plant cover control,
the presence of an enormous volume of stone and earthy
materials becoming progressively more unstable, as well as
plant matter left to its own devices, triggers erosion and
gravitation processes on the slopes and leads to a decidedly
serious and ever-growing risk of fire (bonardi, 2006, pp.
346-347).
In this regard, therefore, we can consider a further two
analytical aspects – namely the state of repair of terraced
systems and the conditions of their agricultural use – which
should be assessed and measured based on qualitative and
quantitative criteria that the researcher must define in both
theoretical/methodical and empirical terms (see Table 3e).
One last field of interest that it seems would be useful
for us to take into consideration here is the lexicon
relating to the “terracing” phenomenon in the various
different local, regional and national areas being
investigated. In addition to being interesting in itself,
the terminology used can attest to facts or suggest
hypotheses regarding the origin of the phenomenon in
question, its duration, its cultural roots, the processes
involved in its spread and consolidation in the various
geographic situations investigated, and much more.
This, of course, entails in-depth investigations in the
field, which can be conducted by calling on exponents
of the local population and privileged witnesses, not
just by observing the local structures and material facts.
However, this also requires the commitment of other
16
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researchers – such as linguists and language historians –
who are well versed in investigating and interpreting
this specific terminology (see Table 3f ).
Regional and local analyses of the presence, amount,
quality and so on of terracing found throughout the
Alpine mountain and foothills system would add the
perfect finishing touch to these sectoral surveys: it is well
known that there has been terracing throughout the
Mediterranean area for thousands of years, brought here
from the Near East in ancient, or rather prehistoric
times (spencer, hale, 1961, p. 33, as well as articles
featured in the special issue of Méditerranée, t. 71, n. 34, 1990, dedicated to the subject of terracing and
pappalardo, 2002, pp. 295-298). Here, however, we are
concerned only with their presence in the Alpine area (as
defined by the Interreg Programme iiib). In this regard,
though, there are various levels of knowledge since, in
some cases, terracing has already been studied and has
been very well known or sufficiently well known for a
long time (many areas of the Maritime Alps, such as the
Var, Roja and Impero valleys; Lavaux, Valais, Ticino;
and the Aosta, Valtellina and River Brenta Valleys);
whilst, in others, terracing has been noticed, so to speak,
only recently – consequently, it is only now receiving
attention and being studied; in yet other cases, the
phenomenon has yet to capture the researchers’
attention and thus there are no real studies to speak of.
Most of the places mentioned above are known and
admired for their large terraced areas – a distinguishing
feature of the landscape – for the large systems of land
built by man and used for growing crops offering a high
commercial value, while also making a spectacular
impact, and thus of aesthetic value to the observer.
However, terracing in the Alpine region is not limited to
these large systems and instead comes in other forms in
different areas. Here, terracing may lack the sheer
quantity and extensiveness of the places mentioned above,
but it is still widespread, marking the land in a less evident
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Figure 2.
Brenta Valley, Valstagna:
daring settlements and high
terracements exploits the
best insolation conditions
(photo E. Zatta, 2006).

[2.]

Geohistorical observations and analytical perspectives
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but nonetheless significant way. The terraced crops may
be less valuable, but are sometimes still crucial to the
economy and the survival of the local communities. The
land in question has been exploited to grow cereals (and
later, potatoes), nut-bearing chestnut trees, sometimes
even forage crops, and differs greatly in terms of form,
amount and extent (from macro-terracing to meso- and
micro-terracing, even down to hanging terraces, namely
very small terraces produced by piling earth on isolated
rocks or on piles of stones removed from elsewhere, in
order to obtain an additional piece of agricultural land,
albeit tiny, or to turn a piece of work already performed
to best advantage and regain a piece of land that would
otherwise be unused on account of it being covered in
stones) (scaramellini, 2005, pp. 121-135).
Of course, the amount of this terracing and how evident it
is depends on a series of factors that interact in promoting
manmade structures of different kinds: the gradient of the
slope; different crop-growing requirements; the economic
value of the crops; the demographic pressure of the local
community on the available agricultural land, and hence
the need to extend it to achieve a greater surface area or to
make it more suitable for the crops being grown, by
reducing its excessive gradient. All of these factors lead to
different terracing processes, which promote different
production methods, forms of construction, crop types: in
short, different land-shaping systems.
Thus, in some Alpine and foothill areas, there are large
terraced systems running many tens of km in length and
amounting to several hundreds of metres in height. In
other areas, though, whilst terracing is widespread and
evident, it has none of the area-wide continuity of the
above cases, nor are the related figures so high.
Elsewhere, terracing is present but marks the land in a
secondary manner only, as is the case with terracing at
higher altitudes, where it is used to grow chestnut trees
and for cereal, potato, vegetable and forage crops.
Another morphological element, a structural element as it
18

were, systematically affects the presence and amount of
terracing on both sides of the Alps: the south side is usually
steeper and more uneven than the north side (which,
moreover, is higher on average, and therefore exploited for
less intensive, less demanding crops) though, throughout
history, it has been more densely populated since ancient
times. These two conditions are opposites, yet they
converge (becoming intertwined in various ways with all
the other factors and influencing factors referred to earlier)
to promote the more substantial presence of agriculturerelated artificial terracing on the south side compared to
the north side of the Alps, even in geographic areas that are
close to each other and bear no radical differences from an
economic point of view (although said differences are by
no means insignificant, for the reasons just mentioned). A
significant example lies in the rural landscapes of two
valleys located on opposite sides of the Maloja Pass, in the
Grisons Canton: Bregaglia Valley on the south side and the
Engadin Valley on the north side. One side features a
remarkable amount of heavily terraced land, with massive,
obvious dry stone walling; the other features more
infrequent, less visible terraces, produced with dry stone
walls or banks, with large, almost flat surfaces, used more
for forage than for growing cereal crops (frey, 1995, who
compares the areas of Soglio and Guarda, in Bregaglia
Valley and the Engadin Valley respectively).
This summary, brief as it is, helps us appreciate just how
complex and wide-ranging the geographic and historic
research into the subject of agriculture-related artificial
terracing is, and how diverse yet complementary the
investigative tools and results achieved are. Consequently,
the results of this work in the various geographic areas it
is conducted in need to be coordinated and compared,
endeavouring to get the most out of them for specific,
sectoral and regional research, as well as cooperating fully
with all those taking part in the project in order to assure
the success of the investigations into terracing in the Alps
and their foothills.
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Terraced territories:
technical act and social fact
Ada Acovitsióti-Hameau

1. production of a terraced space1
As for all the interventions transforming a wild space
into a domestic one2, the productive implementation
of the terraces is a complex action, both technical and
symbolic, motivated by human beings’ needs and by
the concepts stating its relation with the space. The
material needs derive from the socio-economic,
geographical and historical constrictions: development
and population’s settlement, linkage of the population
to their land or not, accidental and fragmented relief,
specific historical events. The human conception of
their relation with the space is expressed through the
representation regarding the physical environment
(perception of the aspects, usages, values of the Nature,
perception of the inhabited space, of the territory
which we use, of the cultivated, uncultivated and wood
lands). The differences of these representations,
differences of society and culture, produce the
differences of the choices in the territory’s development
plans and the variability of constructive forms within
the same and only choice (rapoport, 1990). The other
data, Rapoport says, from daily locations and objects
to economy or religion, are just, taken separately,
“modification factors” of this primary variety produced
in the global cultures. Nevertheless, these choices are
actuated starting from the real locations and the real
facts, the materialistic character of which constantly
interacts with the ideal one of concepts and values.
This constant coming and going between realities and
representations, this “trajectory” (chouquer, 2001)
determines that every space entity, as for its
components, is supported by own dynamics and can
neither identify nor simply add to those pre or coexistent3. Each one of these elements void and, at the
same time, amplifies the others. Consequently, we
could say that the elements linked to the territory’s
configuration, to the materials and technical systems

and the elements linked to the production systems, to
the social organization and to the mentalities,
influence together and in the same way the conception
and realization of a planning and arrangement project
of the terraces and walls. These elements together, are
the reason of the abandonment or of the conservation
of these landscape models and also of their re-discover,
conservation and valorization in the ways we can
observe nowadays.
In other words, the implementation of a contour
ploughing system is the technical choice of a
community in a specific moment of its history.
Therefore, it is both a collective (implicating and
satisfying in its integrity the human group evolving in
a territory) and cyclical (coherent with a given context)
step. As much as it can be defined, this step is not
taken the same way everywhere. When it imposes, the
extension of the terracing might become a “conquer”
attitude or might be discrete and perceptive. Therefore,
to the high terracing development of some hillsides of
the Alps or of the Iberian sierras (Fig. 1), there are,
opposed, infrastructures developed in the natural rock,
hidden underneath the vegetation, confused with the
border lines (those of the territories, plots, activities) or
with the unevenness of the land (Fig. 2). Often, these
modest infrastructures are not noticed, except to those
careful trekkers. The Var vineyard (Provence, France) is
an eloquent example of this dense and widespread
presence of the terracing and of its side auxiliary
constructions (Figs. 3a/b)4. Despite the several
changing in the organization of the cultural
settlements after 1900 (“deployment” of the vineyard
from the hill to the plan and valley bottoms in place of
cereals, gardens and meadows), the terraces at the base
of the hillsides are still functional and secure the
previous organization: structures for resting, for the
tools, for the harvest, water storage, adapted along of
inside the slope, confused with the soil and the stones
19
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[1.]

[2.]

[3a.]

[3b.]

and more or loess hidden by the vegetation according
to the season. The terraces, in the high parts of the
hillsides, are still traceable, but are more and more
invaded by a pine dominated forest, ground and
history of culture’s degrading species, especially olives
(juillard, 1991). Recently, the valorization of this
plant contributes to the consolidation of the terraced
hills. Nevertheless, this operation in the Var region
never bring any spectacular result like those visible, for
instance in the Majorca Island (Figs. 4a/b).
In any case, discrete or evident, terraces and auxiliary
constructions participate to the global organization of
the land. The drainage/watering/irrigation devices and
those of communication are the most important
elements of this management. We may talk about walls
closing off the water passages, channels, tunnels and
tanks (Figs. 5a/b/c), spaces for the trees, protruding or
encased in the wall’s stairs, ramps or paths, these
devices are strictly tied to the sustaining walls and to
the heaps of stones (Figs. 6a/b/c). At the same time
they host all kind of shielding, amongst which hunting
stations. The niches in the walls have a pantry
function. Other sustains, recognisable by their
dimensions and orientations are for beehive
deployment purposes (Figs. 7a/b). It may happen that

stone is not the favourite sustaining material: this is the
case of the alpine grassland’s terraces (Figs. 8a/b) with
grassed slopes (“grassed” terraces), and also the case of
modest unevenness for which the terraces are sustained
by shrubs (hedges) called, in French, jargon, ribes, rides,
rideaux, etc. Even the water works, passages, tanks and
hunting shields are present in the vegetation and along
the slopes. Nevertheless, despite the existence of other
slopes’ consolidation systems the terraced landscapes
are strictly associated to the dry-stone construction
technique. This technique has the same setting-up
procedure, contributing to enhance the visible results,
generates the same sociability schemes of the terraced
one (acovitsióti-hameau, 2007). It is probably for
this reason that architect A. Ambrosi does not
dissociate, in his speech, the dry-stone works from the
used land. He talks about it as a whole primary unit:
“(unit) in the sense of identification of the raw
material’s extraction site and of its transformation to
construction materials and of the use as culture
locations, through which (i.e. the identification issue)
the land becomes, step by step, cultivated field, closed
garden, storage of stone materials and, at the end,
location of residency” (ambrosi, 1990, pp. 19-20). In
fact, the belts of land gained or the sustains of the

Figure 1.
The territory of the village
of Carpasio (Liguria).
Figure 2.
Walls that “meld” into
the terrain (Valencia).
Figures 3a. and 3b.
Vineyard of the hillsides
of the Var (Provence):
panoramic and close-up view.
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[5a.]
Figures 4a. and 4b.
Recovery of an olive grove
in the Var (Provence) and
at Majorca (Baleares Islands).
Figures 5a., 5b. and 5c.
Circulation and collection
of the waters by means
of terraces in the Var
and in Liguria.

[5b.]

[4b]

[5c.]
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lower hillsides become, step by step, independent
entities, micro-lands where a production and exchange
of services’ multi activity develops, a type of life which
repeat itself from neighbour to neighbour putting a
whole thing of lands and people in the network. We
can therefore say that organising the space, the terraces
also order the time (moments and best season for each
activity), schedule life’s modes and rhythms, release
specific knowledge and perceptions and finally
establish common belongings’ sentiments.
[6a.]

2. the places and their specific characters

Figures 6a., 6b. and 6c.
Division and support of the
lands, planting and sheltering
the trees: vineyard and olive
grove in the Var (Provence,
France).

[6b.]

[6c.]
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The latest development of this type of territorial
organization goes back, everywhere in Europe, to half
of the 19th century. Now, general conditions and
technical know-how, which have suggested and
permitted this development, have a long past common
history and they have surely met many times in the
past. Suggesting or trying out the diffusion schemes
and the antiquity of these systems has been the objects
of a huge work for geographers, historians, archaeologists, occasionally from the ’50s and regularly from
the ’80s. To the pertinence and prudence of part of
them, counteracts the researching relentless or the
refusal of the existence of source of invention and
antique dating of the others. This attitude is negative
for the comprehension of the subject, transferring the
interrogatives from the structures to the constructions,
formulating a false problem regarding the ageing or
not of the works instead of examining the origin and
evolution of these practices5.
Now, the recurrence of these practices is rarely doubted
in such contexts. If “no terrace is millenary” (lecuyer,
2006), also because these works need constant
maintenance interventions, many periods have held
the characteristics for the development of these

PaesAlpi_ATL_ING.qxp

[7a.]

7-02-2008

10:16

Pagina 23

[7b.]
Figures 7a. and 7b.
Beehives in terraced walls
in Aragona (Spain)
and in the Var.
Figures 8a. and 8b.
Terraces used as pastures
in the Ligurian Alps (Italy):
half-season and summer sites
of Monterosso.
Figure 9.
Diagram of a slope
with terraces with mixed
cultivations in Ardèche
(France) (author:
M. Rouvière).

[8a.]

[8b]

[9.]
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terracing. Therefore, the contribution of dry-stone
works in the agricultural practice is stated by geoarchaeological data starting from the Neolithic
(lewuillon in guilaine, 1991). For other periods and
regions (Bronze age in the near Orient and probably in
Italy, classic antiquity in Greece, High Empire for the
Romans, etc.), the presence of cultivations on terraces
is proved by written texts, by registers, by researches,
by archaeological excavations and studies on the
natural environment6. The data proving this type of
practices multiply on a regional scale starting from the
Middle-Ages up to approx 1900. They regard the
increasing of subsistence cultures over colonized lands
following the demographic increase, the mulberry,
chestnut, cork’s oak, olive, citrus, vine, etc. culture
development, the increasing of the artificial meadows
due to stone removal7.
During all this period, the crisis and recoveries of the
terracing, have followed the crisis and recoveries of
agriculture, conforming to some models tied to
morphology and to the ways of using the land: low and
wide valley bottom terraces, re-shaping alluvial terraces
(meadows, ploughings, gardens) hillside gardens more
or less high and narrow made for gravity drainage
purposes (multi-cultures, vines, fruit trees: Fig. 9),
strengthening sustains and flattening of cavern
formations (funnels and highlands where there is a
concentration of multi-cultures such as cereals,
vineyards, concentric or belt fields of fruit trees –
nicod, 1999). And yet, some of these organizational
schemes can vary a lot from a place or a period to
another, also within the same territory where the
particular valuable characteristics (type, density,
alternation of cultures and/or activities) mirrors the
changing of attitude of the properties, seasons and
historical conditions.
Generally, the intimate rapport between production
techniques and social end economic organization
24
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forms8 becomes determinant for each and every one of
these phases or circumstances. It expresses itself
through the characters proper of the last periods
(“manual work”, “human” scale exploitation, dependence between habitats, cultivated land, management
techniques of the water network and organization of
the communication routes) but every time creating
landscapes, factual microcosms, specific in their aspect
and in their functioning.
These landscapes are markers of the humanenvironment and human-human relations for the petit
paysannerie traditionnelle (de reparaz, 1990: for the
Mediterranean domination). This term outline rural
communities the members of which know and
recognize themselves and which privilege a close
economy, with a tendency to autarchy, before
launching in a market economy. Within the village
communities and the territories they control,
materially and mentally, these communities develop a
relation with the space in which socialization and
solidarity linked to the cultivated lands and the
neighbourhoods assume a considerable importance. As
per the terracing, this “neighbourhood”9 socialization
and solidarity are highlighted by several authors
(lecuyer, 2006; pappalardo, 2002; bartolini, 1999,
etc.). They are considered the condition and consequence of the creation and permanence of the
terracing. This besides the existence of routinely laws
and official regulations stated through the interventions of public powers in the hillside terracing
organization10, and also besides any cultivation
contract linking the owners to the users of the land.
These private contracts are rare. Once any of these
exist, the cultivation, the construction of the field and
the social rapports of production are evocated as a
whole11. The essential element for the functioning of
these systems is the acceptance of the principle that the
organization and the usage of the terracing implies
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Figure 10.
Development of sweet onion
growing in Cévennes a Gard
(Languedoc, France).
Figure 11.
Slopes used as vineyards
called Banyuls at Collioure
in the Rossiglione - France
(photo D. Lecuyer).
Figure 12.
Conservation of the
agricultural-pastoral
mountain of Montalban
(Aragona, Spain) in view of
the recovery of its heritage.

knowledge and shared behaviours: knowledge of the
land’s particularities, constant and patient maintenance of the works in a cohabitation atmosphere
overtaking the inevitable differences amongst the
individuals. Basically, we have to be ready to sacrifice
conspicuous advantages and take over the works
required by this organization. We have to be able to
count with and for the others being conscious that
mount and valley, sunny and shadowed hillside,
cultivated or not are interdependent and interacting.
These planning and the informal reciprocating help,
end up creating long lasting social ties, impose a way to
foresee the rapport with the own environment and
fellow men, generate somehow a way to be on this
Earth (acovitsióti-hameau, 2006).
This is why the terraced lands are both socio-cultural
and physical sets. Their identity transcends the visible
space because it is constituted by a multitude of
material elements (configuration of the space, linearmeteorological-seasonal factors, works in progress,
present people, etc.) forming a undividable whole: this
is what Gérard Chouquer (chouquer, 2001) calls,
following A. Berque, the “pragmatitude” (concrétude)
of a location: the distinctive and indivisible substance
of a time-space.

[10.]

[11.]

3. mutations in course
In such a system, of holistic conception, the changes
blend continuously and the control can be only global.
Therefore, the expansion, abandonment or valorization of the terraces are phenomenon which translate
and influence the development of the farming world
and the encompassing communities. This is also valid
for the massive abandonment of the terraces half way
through the 20th century, of which we are witnesses.
The preoccupations of the different actors about the

[12.]
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future of these spaces mark our days with heavy
intensity. These preoccupations are felt at different
levels: from thoughts about the deterioration of the
physical environment (land erosion, water disruption,
uncontrolled increase of arsons) and over the ecologic
up guarding (biodiversity decreasing), to the starting of
recovery projects of lands and terraces multiplying in
the ’80s. The attribution of an official “denomination”
in this way and the international acceptance of the
“cultural landscape” notion, applied to the terraced
systems, show the uneasiness and the growing interest
which they provoke. As sincere as it can be, this
interest isn’t ordered only by organic ties between the
location and its inhabitants. The terraced lands also
constitute (sometimes as priority) research objects,
windows of excellence for the territory, vectors of
artistic manifestations. We therefore witness a
dissociation between the construction “know-how”
(for instance of dry-stone which becomes “artistic
handcraft”) or of the agricultural knowledge (the case
of “conservative cultures” on “recovered” lands).
Inevitable, this dissociation may also allow re-defining,
on the base of renewed representation, some intimate
rapports between the inhabitants themselves and their
space. Let’s make an example.
The targets of the recovery initiatives of the terraced
systems are the preservation of the environment and
the revitalization of the abandoned territories, with
access difficulties or simply located to the margin
compared to the economic and cultural centres. Some
high added value cultures (wine, olive, loom plants,
flowers, mushrooms, etc.) are planted as contribution
to assure the vitality of the cultures. Often, these
attempts are economically convenient for the
territories and their inhabitants (the example of
Cévennes, Fig. 10, in the high Languedoc, of the
Cinque Terre in the Liguria Region, of some lands in
Majorca, etc.). Nevertheless, we notice that the quality
26
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of the products valued this way is guarantee for the
configuration of the production location itself. This
configuration (alcaraz, 2001) brings the stereotypes
over to effective and clever cultural techniques, to
particular and antique over-doings, to admirable men
who do not save on their work force. The renowned
Banyuls-Collioure wines are as such because of the
feebleness of the soils, the complexity of the
organization, the modest production quantity difficult
to buy: these exceptional facts are presented as quality
guarantees of the product (Fig. 11). The image of the
territory, its “reflection” which F. Alcaraz identify with
the landscape, brings back a value superior to the one
of the land itself. But, can the sentimental side linked
to this “illusion” make it long lasting? Besides the
fragility of every situation founded over senses and
sentiments, replying with a positive answer in this case
seems to be possible. In fact, we can see that all this
energy (from the specialists’ researches to the revaluation of the lands) is equally spent with the
purpose to forge a vision of the past which could be
“guarantee of future”, which could give proof of the
adherence of human groups “to environments and
traditions” making of them their singularity. Even if
this adherence is only a mental representation, it is
necessary for the existence of the groups themselves
(micoud, 2004). The maintenance of the terraces
therefore, is made in name of values which go over
environmental quality and the population’s fixation, in
terms of material and quantifiable factors. It is done in
the name of a heritage felt as common and of a
collective cultural memory (zaragozá catalán,
2004). Forms of educative amusements and moderate
tourism, combined with some non speculative culture
but of good quality and typical of the cultivated lands,
are valid alternatives to maintain and develop a semieconomic/semi-conservative role of the terraced
landscapes (Fig. 12). In this case, these landscapes
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become functional spaces inside communities,
conscious of their legacy, of the landscape they reflect,
which remind and perpetuate, as a fact, some
peculiarities, integral parts of the local identities
(acovitsióti-hameau, 2002).
Therefore, acquiring all the issues from all the other
exact and humanistic sciences, the heritage theme reconnects and resolves the needs of the human groups,
of belonging sentiments and proximity and socialising
networks. It is not exaggerated to state that this topic
redeems all the others putting the human being in
front of his responsibilities but also at the centre of the
decision preparing tomorrow’s world; sustaining,
remembering Mauss, that each technical intervention
derives from a social fact and both are the two
undividable faces of the same and unique process. If
the territory is organized by the objective and material
action but invented by the ideas present in a
community, only the socio-cultural system can
perpetuate it, giving to it a new structure.

* Pictures of A. Acovitsióti-Hameau, J.C. Cordíllo, Ph. Hameau, G. Laiolo, F.
Llop, J. Morin, A. Painaud, A. Reynés, R. Rouziés, M. Sabatier (Fototeca aser Association de Sauvegarde, d’Etude et de Recherche pour le patrimoine naturel et
culturel du Centre-Var).

rehabilitation of previous researches’ works (nicod, 1951; despois, 1956), who
did not generalize their conclusions, but they implement them to specific periods
and well defined areas. This tendency to a “generalized antiquity” leads the author
to refuse the conclusions of Ph. Blanchemanche (blanchemanche, 1990), who
doesn’t define which is the period of the spreading of the actual agrarian landscape
of western Europe, the one we can observe nowadays. This way, the still visible
terracing is considered legacy of modern period’s organizations. He doesn’t recall
the antique dating of the Delo’s terracing, of the Hyères islands, of some historical
oppida ore of the ormane villas in the Languedoc, etc.
6
Many of these archaeological, geographical and geological researches, are
presented in the thematic edition of the “Mediterranée” magazine (1990) – also
recall frappa, 1997 and provansal, 1997.
7
About the development of these agricultural specialization which, often, spread
from one region to the other, as for instance the diffusion of the chestnut tree the
mulberry, see, amongst the others blanchemanche, 1990; cassimatis, 2000;
spotorno, 2000; cazzani, 2000; pappalardo, 2002; lecuyer, 2006.
8
Developed by A.G. Haudricourt (haudricourt, 1987), this concept explains
that the terraced territories, as technical systems, largely depend from sociocultural systems. Any change in the latest ones will provoke changing in the first
ones, as they reciprocating link to each other.
9
To recall the term used for the Cevennes rural socialising cell, centring around
the village and its “visual and hearing” limits (balfet, bromberger, ravis, 1976).
We can find this notion somewhere else: in the inside Var, for instance, the
“borough” outside the agglomerations, in the individual’s usual space of action and
of his neighbours, relatives, friends or fellows (acovitsióti-hameau, 2005).
10
In France: the cases of organizations going along with the road works for bridges
and banks or of means of management of portions of land belonging to the
community, going back to the Ancient Regime but also to the 19th century,
followed by the “set-aside” of communal lands. The periodical ban of cultivating
“steep and mountainous locations” (Ancient Regime) are accompanied by detailed
regulations for the construction of terraces. See also the archive research on the
Genoa Republic (bartolini, 1999).
11
This is the type of contract regarding an aggregated land of olives in the Var,
where four farmers “take the charge” of planting and “dress” (= to create the walls
necessary for the terraces and for the division of the parcels) a vineyard and to
build a cabanon which they will use with the owner (blanchemanche, 1990).

1
For the fundamental notion of anthropology used in this article (space, territory,
culture, social fact, community, peasant farming community, rural lifestyle,
technique, technical and technological system) we have followed the notes
published in bonte-izard, 2002, which also includes an essential theoretical
bibliography.
2
In a familiar way, occupied and utilized regularly and daily.
3
There is no “sedimentation”, but eventually “fusion” of different factors, states
and “creations”, for each and every stage or moment, of a new world’s order.
4
Meaning; constructions indispensable to the smooth running of the all system.
Therefore, they are not simple “annexes”, but integral parts of the territorial
structure.
5
For a resume regarding the research on the beginning/diffusion of the terracing
see the article pappalardo, 2002; for a census and a discussion over the attempts
related, more specifically to the antique and Medieval periods see harfouchepoupet, 2003. This author does not avoid the obstacle of statements related to a
“generalized antiquity” of the hillside’s terracing practice for agricultural purposes.
This approach diminishes the documentary importance of this work and of the
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Terraced slopes in the Alpine Region:
construction techniques and formal models
Luca Bonardi

1. introduction1
Despite their acclaimed geographical recognizability,
the Alps constitute a region that is both natural and
anthropic, and far from homogeneous. A region whose
identifiability is based more on physical distinguishing
factors that set it apart from neighbouring regions, and
on the alternate meanings of border, barrier and hinge
attributed to it, than on any elements of real internal
cohesion. This is the result of the extreme variety of the
physical and climatic environments found there, and
of the resources they offer, not to mention the result of
the equally extensive variety of historic processes
(economic, political, social and cultural) that have
unfolded in (close or not so close) connection with said
environments. Each category of landscape typical of
the mountain areas, whether natural or anthropic,
clearly finds expression here in a multitude of different
versions. This is the case for the many settlement and
living models, for the water use and management
procedures, for the material ways in which the ground
is exploited, which includes the agricultural terracing
of hill- and mountainsides. With the extreme variety of
their construction techniques and formal models, these
terracing systems – which are virtually ubiquitous,
though distributed according to non-homogenous
density patterns – also express the great number of
variables in play: consequently, what goes by the name
of terracing is nothing other than an extremely
complex set of solutions that differ from each other
and are hard to sum up. To compound the matter, a
plurality of genetic factors – especially of a morphological/soil nature – also have a part to play in the
definition. Though these factors can be traced back to
a general production-related purpose, they give rise to
very diverse situations.
Hausmann (1986, p. 487) gives an excellent definition
of the purposes that the terracing works were designed
28

to meet. According to the author, terracing can be
ascribed to the need – which is common to all action
taken to improve the land for agricultural purposes –
to “shape the lay of the land with the intention of
arranging for a water regime suitable for the vegetation, at the same time – or separately – preventing
erosion problems ascribable to the contour, climate
and working of the land in question”.
This is a good starting point though it is by no means
exhaustive: it fails to mention what is sometimes the
primary need, i.e. to create land where none exists or
what land there is appears grossly inadequate. Without
going into too much detail here, this was an operation
that – along with the direct action of carrying earth to
the site – in many situations, harnessed the action of
constructive erosion processes, which were suitably
exploited through terracing/barrier works2. In actual
fact, the slow descent of rubble down the hillside
inevitably led to the gradual “beefing up” of lower
terraces as the terraces higher up broke down.
Whatever the case, the terracing system has the
advantage of replacing shallow, fragile ground prone to
drying out quickly with deep ground that offers better
erosion resistance and is capable of retaining moisture
in its lower layers. From this point of view, terraced
farming looks to be the only way to achieve the longterm usability of land on steeply sloping hill- and
mountainsides, which are a common sight practically
everywhere across the Alpine areas and Mediterranean
basin (despois, 1956, p. 43).
In addition to building a productive piece of land and
controlling the erosion problem, there are other types
of work-related advantages – based on traditional
farming instruments and techniques, at least – along
with reasons of a social nature, in some cases, with
terracing expressing the status of the person building
it.
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→

Livelihood or agricultural speculation

→

Creation, maintenance or improvement
of productive soil, especially relating to water needs
and fight against soil erosion

→

Microclimatic, morpho-pedologic secondary, social
funcions (taking part in the removal of stones),
aesthetical and biological

↓
primary functions
↓
derived functions*

* Some of these functions, in particular conditions, could take on a role of primary function.

2. terracing construction
and maintenance techniques
The above background hints at a variety of construction
techniques related to the different morphological and
geological categories of the substratum and available
materials, the different intended purposes in terms of
crop growing, the available techniques and energy (in a
broad sense), without forgetting the application of
knowledge that the individual farmers are free to
implement.
Nonetheless, no matter what the case, the most delicate
stage of the terracing construction process concerns the
building of the wall and its immediate surroundings.
The solidity of the system depends on the weight of the
wall, how well its component stones bond together, and
the pressure exerted by the earth. The latter varies with
composition, gradient and the amount of water in the
ground, which is liable to change very quickly.
As far as the materials used are concerned, they
inevitably mirror closely the materials that the actual
substratum is made up of. The quality of the substratum
also has a substantial role to play in determining – even
literally – the weight of the terracing building works.
Thus, while on a granitic hillside the job of “preparing”
materials really puts the worker’s strength to the test, in
sedimentary areas, it is actually nature that has
unwittingly already done the “hard work”, making the
farmer’s job that much easier.
Whatever the case, especially for walls of a certain
height, before the actual building work can start, the
area has to be cleared of stones and the earth spread out.
How the ground is prepared basically depends on what
plants are due to be grown on it and what fertile matter
is available. This is true to such an extent that major
adaptation work may be needed if the land’s purpose is
changed (ythier, 1995, p. 104). The earth, which was
not always available on site, in some cases had to be

brought in even from some distance away, as shown, for
example, by certain contracts from the 17th and 18th
centuries relating to the south of France (blanchemache, 1990).
At this stage, special attention is placed on laying
drainage materials. In practice, a “loose stone
foundation” is built along the inside face designed to
ensure that water is suitably distributed, allowing it to
seep under the foot of the wall and run off towards the
next terrace down. This is achieved by building a bed of
medium-to-small-sized stones at the very base of the
bank. By allowing water to be released, it prevents or
reduces the critical problems of soil saturation and
hydrostatic thrust (Fig. 1)3. Small channels are often
created on the surface or underground to carry water
away and help prevent runoff and the negative effects
associated with this phenomenon.
Getting back to the wall building, it goes almost without
saying that the foundation plays a vital role. Built with
whatever larger stones were available, the foundations
went as deep as possible, in search of “hard” ground or,
if not too deep, actual bedrock, which might have had
to be shaped to provide a stable base. At this stage, fire
might have been used, or even explosives (travier, in
pn/rbc, 1999, pp. 12-13).
Nonetheless, we should bear in mind that construction
requirements vary depending on how important the walls
are. This is especially true where there is a construction
hierarchy, with “main walls” being built to support a
number of terraces above, while intermediate walls are
designed mainly to “enclose the space, level the ground
and steer watercourses” (ythier, 1995, pp. 58-59).
Next, the stones – which may or may not have been
worked – must be assembled to minimize the gaps and
adapted coherently to the lower bed in order to produce
a high density and, consequently, greater internal weight
and friction. Each course has to be placed on top of the
previous one in a way that “breaks up the gaps”
Construction techniques and formal models

Table 1.
Original driving forces
and functions of agricultural
terracements.
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according to the stone-and-space technique to avoid
movements that undermine the wall’s stability. Of
course, we must not forget that these small spaces need
to be maintained as they serve to drain water away and
are one of the classic functional solutions of dry stone
structures used in terracing. As we might expect, the size
of the blocks appears to vary greatly and usually tends to
decrease the further up from the base the block is. With
stone piled upon stone, we reach the top, which is
another critical point and one that is often strengthened
with longer, heavier or flatter stones placed side by side.
The walls rarely exceed 5 m in height, whilst some
smaller ones can be as low as a few dozen centimetres.
This value appears to be closely connected to the
gradient of the hillside and, as we will see, to the
intended use of the terracing in terms of what crops will
be grown.
Once the work is finished, the wall must slope slightly
into the hillside to suitably oppose the forces resulting
from pressure exerted by the earth and by the actual
weight of the wall itself. Lastly, in many cases – again to
increase the walls’ solidity – they are strengthened by
buttresses made with rows of stones built up at the base
of the wall.
As far as the side ends are concerned, we find two main
construction solutions: some stop against a section of
wall or steps running perpendicular to the walls, while
others get progressively lower until they disappear into
the ground.
The layout of the walls and of the terraces generally
tends to strictly follow the contours of the land, even
though walls and terraces belonging to separate parcels
of land do not necessarily continue along the same line.
In some cases, quite the opposite happens, with the gap
being very clear-cut. Thus the length of the walls varies
depending on local morphological conditions and,
above all, how the property is subdivided.
The land’s morphological differences, the differences in
30

Luca Bonardi

the materials used, the varying land uses and other
specific factors also determine the extreme variability
when it comes to the amount of time required to build
the terraces: whatever the case, though, it requires a
considerable amount of wholly additional effort
compared to farming on flat land. Ph. De Beauchamp
(1992) reminds us – with reference to the types of
construction that are chiefly represented in the Maritime
Alps – how building a wall 2.5 metres long and 1 metre
high requires approx. 1.5 cubic metres of stone for the
face, 1 cubic metre of stone for filling and 0.25 cubic
metres of earth. Construction time is estimated to have
taken approx. 4-5 hours, during which the builder
handled about 6 tonnes of material. Of course, this is not
counting the time taken to reshape the hillside and
assemble all the stones that could be used, on land with
a gradient that could be more than 60% in some cases.
According to other estimates, terracing the hillsides could
take between 200 and 300 days of work per hectare
(blanchemanche, 1990)4. It goes without saying that
the smaller the available stones are, the longer and more
difficult the task of building the walls is. What counts
most, though, is the gradient of the slope: the steeper the
gradient, the greater the effort, time and risks involved.
On very steep slopes, one hectare of terraced land can
require anything up to 2 km of retaining walls.
These data, as uncertain as they may be, are sufficient to
justify the impression of works that verge on mammoth,
especially when considered in proportion to the size of
some terraced areas. Of course, in most cases, we are
dealing with works produced by “many hands”, which
involved the whole family unit or even more extensive
groups based on a solidarity-based approach to work. In
other cases, builders by trade played an important role
in the building of systems designed to support
speculative farming or otherwise serving the great
aristocratic estates and, from a certain point in time, the
middle-class estates as well.
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The work does not stop at building the terracing,
however: in addition to the usual farming activities, the
walls and the water control system require ongoing
maintenance and, in many cases, soil has to be carried
back up the slope. Indeed, the terraced system is fragile,
with walls and earth constantly threatened by water, heavy
rainfalls, overflowing streams and drainage channels,
landslips, freezing temperatures and snow (blanc, 2001,
p. 94). As with construction, the time devoted to meeting
constant maintenance needs is also variable and hard to
estimate. According to some calculations, repairs might
have accounted for 6% of overall work, but again these
are estimates that might be valid for a very specific area
(de reparaz, in aa.vv., 1990, p. 24).
Repairs were mostly carried out during the winter, when
more time was available and when weather conditions
were also more favourable. Unless there was any serious
damage, this work would involve restoring small
portions of wall that had collapsed, or were in danger of
collapsing, or even whole sections of wall. In this latter
case, restoration became a reconstruction job for all
intents and purposes since it was a case of having to
build up the wall again from the foundations or from a
sound part of the existing wall.
The job of shovelling earth back up the slope was even
more demanding, especially in some areas, compounded
by the narrowness of the spaces and by steep gradients.
As Gioia (1811, p. 398) put it, it was a question of
“using shovels to throw soil from the lowest wall to the
foot of the one above, and so on right up to the top... a
task required in order to grow vines up the hillside since
water carries the soil down the slope and thus puts
pressure on the terrace walls, which would collapse
under the excessive weight if their load was not
lightened every year”. In most cases, all the work was
done by hand, with just arm and back power... and
sometimes using the head!5: much like any other
terracing activity, after all.

3. terracing categories
in terms of form and farming functions
Drawing on the general background given in the above
sections, a chart has been put together below for
classifying the construction systems and forms of
terracing based on the specific farming uses they were
originally intended for. This is a preliminary and, for
various reasons, non-exhaustive attempt that is open to
relevant changes and additions. Once again, it is worth
remembering, when interpreting the chart, that we need
to bear in mind the great variety of models that result
from the number of variables in play. Notably, the
specific morphological and climatic factors affecting
each micro-area play a major role in determining the
extreme diversity of systems and landscapes.
In addition to this, let us not forget the extremely
frequent changes in use that the individual plots of land,
and sometimes even more extensive groups of land,
undergo: on the one hand, these changes may give rise
to apparently “atypical” forms of terracing – featuring
manmade structures that cannot be specifically
attributed to the needs of the crops being grown – on
the other hand, they can occur in conjunction with
structural alterations to the terracing (raising and
strengthening of walls, adaptation of the ground and
drainage systems, etc.). In both cases, the results may
make it difficult to identify a close connection between
the terracing model and crop type.
And that is without counting the fact that most of the
terraced systems – with just a few exceptions – were
originally intended to accommodate multiple crops,
with a wide variety of combinations in place (such as
vines/olive trees in conjunction with cereals, in
accordance with the Mediterranean’s most classic
polyculture model), based on the principle of
optimizing the farming land area.
Lastly, since space is an issue, only the functional types
Construction techniques and formal models
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[1.]
Figure 1.
On the left, a model of
arrangement of the belts with
different gradients, typical of
some sectors of terracing for
vines on the extremely steep
slopes in the central Alps
(Chiavenna, Sondrio). The
crop rotation with fodder
species highlights a chromatic
alternating in accordance
with the different degrees
of inclination, humidity, and
above all, functionality that
has been assigned to the
belts for decades and even
centuries. The photo on the
right shows how in the
vicinity of the valley bottom,
the reduction in the gradients
creates ideal conditions for
terracing with wide belts
(Villa di Tirano, Sondrio).
With the accentuating of the
inclination, the walls become
higher, and the cultivation
strips become narrower. This
contrast is often at the basis
of diverse evolution
processes, in terms of
productive maintenance
which is more favourable
in the less steep areas
(photo L. Bonardi, 2007).
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that are most widely represented in the Alpine arc are
taken into consideration here. Sometimes, as in the case
of terraces planted with arable crops or coppices, land
uses that could actually give rise to additional type subcategories – which also differ from each other partially –
are grouped together in a single category.
3.1. Terraces planted with vines
They are found even at altitudes over 1000 m though
they are mostly restricted to the lower hillsides of the
large- and medium-sized Alpine valleys with the best
exposure.
In addition to the variables that generally define the
construction criteria of the terracing, the plant varieties
and existing farming methods also determine the many
different construction systems found in this category.
On hillsides that do not have a steep gradient, as is the
case on many slopes that meet the valley floor, terracing
is more likely to have low walls, wide strips of land and
sloping surfaces: the soil here is deeper. These areas,
therefore, require relatively little effort when it comes to
construction. Terracing of this kind is widespread in
Valais and in the Valtellina Valley near Tirano: two
regions that share rather low rainfall, which means that
erosion processes here are also quite limited. Of course,
this does not exempt the farmer from a heavier work
load in the event of strong downpours or a fast-melting
mantle of snow, when soil has to be carried back up the
hillside.
Where hillsides instead have a steeper gradient, walls
obviously become higher and their construction more
complex, while terraced strips become narrower. In areas
where the morphology is particularly uneven, which is
the case in some areas of the Valtellina Valley, terracing
follows a more irregular pattern, sometimes taking up
small interstitial areas squeezed between the outcrops of
bedrock. Terracing measuring just a few square metres,
with high walls resting directly on the exposed rock, is
Luca Bonardi

arranged in a mosaic on very steep slopes.
Systems with terraced strips featuring alternating
gradients are typical of hillsides of regular width and
gradient and are linked to the chosen farming method:
a flat or almost flat strip is alternated with a terrace
angled by approx. 30-40° (Fig. 1).
The use of banking, with steep grass-covered earth
slopes replacing the dry stone walls, is extremely
widespread, especially in the foothills of the Alps and in
the great amphitheatre-shaped moraines of the Po
Valley. A similar system is widely used for orchards
(especially apple orchards) found in some Alpine
environments (Val di Sole and Val di Non) where the
systems, which are suitably adapted with ramp
arrangements and sufficiently wide terraced strips, allow
for work to be highly mechanized (Fig. 1).
3.2. Terraces planted with arable crops
Out of necessity, this category groups together terracing
used for various different good-quality crops (cereals,
tobacco, buckwheat, etc.) sharing relatively similar
formal and construction parameters in addition to
another common denominator: the fact that the terraces
are frequently home to cash crops.
Terraces planted with arable crops usually have flat or
only slightly sloping surfaces (only rarely are steeper
gradients observed) and generally quite high walls, again
depending on the gradient of the hillside they are built
on. These solutions meet the specific requirements of
the crops in question as well as the need to check erosion
problems that can occur during the growing season,
especially as a result of particularly heavy rains. To
encourage excess water to run off, a system of channels
is used and the terraced strips are made to slope away. In
drier situations, or where crops (such as tobacco) require
a good supply of water, underground water interception
and collection systems are commonly built into the
terraces (Fig. 2).
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3.3. Terraces planted with chestnut trees
grown for their nuts
Chestnut growing is widespread – with trees found even
as high as 900-1000 m – and relatively homogenous in
intensity, in much of the Alpine arc.
Because they are so large and heavy, chestnut trees need
a horizontal or sub-horizontal surface to grow on. As
long as these requirements are met, the terraced strips
need only be as wide as necessary to produce stable,
long-lasting systems. The micro-terracing practice in use
in some places, covering just a few tens of square metres
and featuring small semi-circular (or polygonal) banks
or walls to accommodate individual plants, is
paradigmatic in this regard (see Chiavenna’s pilot area in
this volume). These systems are also designed to prevent
the tree’s root system from sticking out of the ground,
allowing for the fact that roots run fairly close to the
surface, and to make it easier to clear away invasive
shrubs. In these cases, surface layers are built up entirely
from fill.
On very steep hillsides, especially, the building of walls
– which are necessarily high – requires special attention
to be placed on the angle of slope, cutting and
arrangement of the stones. In such cases, the same care
is also required in building the embankments and, above
all, the drainage layers up against the inside of the wall.
It is not unusual for the area under the trees to be used
for grazing, especially where plant density is lower, and
sometimes even for crops.
Where chestnut growing was no longer considered
profitable or where the trees had been hit by specific
plant diseases, such as chestnut canker or ink disease,
this type of terraced system frequently evolved into the
often associated coppice system. In this case, the
terraced systems received little maintenance, in line with
decreased requirements (the coppice is low-maintenance
by its very nature and has an innate capacity for
consolidation that is much more active than in fruit

Figure 2.
Segment of cyclopic wall
erected near the talweg line
along the western slope of
the Brenta Valley (Valstagna,
Vicenza). In this area the
terracing, with its wide and
gently sloping belts, was
destined above all for the
intensive cultivation of
tobacco plants. Wherever
not influenced by the
abandonment and
consequent phenomena
of natural reforesting, these
spaces now houses small
orchards, private gardens,
meadows, and to a lesser
extent, vegetable gardens,
vineyards and seed crops
with production mainly for
home consumption (photo
L. Bonardi, 2007).

[2.]
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[3.]

trees) and profitability. This translated into limited
conservation measures – just enough to keep the
aggressiveness of erosion phenomena in check along the
steeper slopes – despite the terraces being subject to
significant wear generated as timber was carried across
the hillsides. Use of the micro-terraced structures
described above is not compatible with the progressive
expansion of the tree trunks (Fig. 3).

Figure 3.
Expertly built terraces
for the cultivation of
chestnuts for eating at
Chiavenna (Sondrio). The
counterbalancing between
the horizontal rows of the
belts and the vertical lines
of the walls and the trees
give life to an exceedingly
scenic landscape (photo
L. Bonardi, 2007).

3.4. Terraces planted with olive groves
Terraces used for growing olives are located according to
distribution criteria relating to the plant’s climatic
requirements: within our study area, therefore, their
distributional areas are those areas of the Alpine ranges
of Liguria and Provence that have a Mediterranean or
semi-Mediterranean climate, along the shores of
northern Italy’s great lakes and on the moraine hills that
border these basins to the south, as well as in other
smaller contexts, though more rarely. In many cases,
olive growing, more than any other type of farming, is
34
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associated with other crops (arable crops), which makes
it even harder to recognize a specific variety of terracing.
The walls and strips therefore feature different sizes and
manmade structures, dictated by the morphological
variable and whether or not other associated crops are
present. The strips of land used for growing the trees lie
mostly flat, though there are some exceptions (Fig. 4).
3.5. Terraces and pseudo-terraces under grass
Grass is usually grown on only slightly sloping land and
does not entail the building of terraces as such. At most,
it is relatively common for measures to have been taken
to make the slope more gentle, using very little stone, so
as to slow down the erosion process and make it easier
to work on the land. Of course, this is without taking
into account the fact that systems originally meant to
accommodate vines or cereal crops are frequently
converted to the production of forage crops. On steeper
hillsides, nonetheless, this type of farming also gives rise
to organized forms of terracing, with retaining walls to
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support terraces and maintain a given gradient (Fig. 5).
The job of clearing stones off the hill- and mountainsides – a widely adopted practice in itself – has led to
other systems that closely resemble terracing and are
especially common in some western sectors of the
Alpine region6. They are not so much walls exactly (the
stones are not laid according to a precise pattern, nor are
there any foundations) as simple lines of stones arranged
crosswise to the slope. They present a barrier to materials
carried down by runoff, producing deeper and deeper
colluvial deposits at the inside base of the “wall”, thus
generating what can be classed as forms of pseudoterracing, even in terms of function. In the odd rare case,
these structures have also become home to cereal crops.

extent that they look like actual gardens. The soil is
enriched with frequent fertilizer treatments. Meeting the
challenges posed by the morphology of the site appears
to be the main element determining how the terraces are
built. Though they are not, therefore, based on a
homogenous formal model, the horticultural terraces
usually have rather low walls while the actual surfaces
the vegetables grow on are generally flat. They include
manmade works for collecting rainwater, which is then
used to water the crops, and for draining away excess
water. Both are integrated in the terracing system with
water-tapping tunnels and underground reservoirs and
channels etc.

3.6. Horticultural terracing
Small sets of terraces specifically built for growing
vegetables. They can be found just about everywhere
near hillside dwellings. These systems receive special care
in their construction and maintenance, to such an

4. by way of conclusion

Figure 4.
One of the different methods
of terracing for olive growing.
Here, along the western
slopes of Mount Baldo
(Verona), the walls and
likewise, the rows of crops,
all have different patterns
and discontinuous heights
(photo E. Zandomeneghi,
2007).

As you will have gathered, the terracing techniques and
problems described here refer to traditional methods,
which were alive and well up until a few decades ago,
Construction techniques and formal models
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Figure 5.
The remarkable geometries
designed by the cords of
stones along the slope that
closes the Plateau de
Charnières in the north-west,
at a height of 1700 metres
near the village of Prapic
(Orcières, paca; photo
L. Bonardi 2003).
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but which have all but disappeared from the Alpine arc
today. This is connected, above all, to the mountain
farming crisis or, at least, to the radical change in its
production demands. Where still in use, these methods
today employ varyingly aggressive modern tools
(pneumatic drills, bulldozers, etc.).
It is common to see dry stone walls radically replaced
with earth banks; narrow terraced strips replaced with
wider ones; and stone steps replaced with ramps that can
handle farming equipment, especially in places with a
strong viticultural tradition. And that’s where concrete
hasn’t been brought in to strengthen (or undermine!) the
dry stone structures, or even replace them altogether.
Traditional techniques are still used spontaneously (i.e.
not just for educational purposes or for the tourismrelated restoration of the landscape), though their use
only survives in the shape of maintenance of the
structures or, at most, the building of new short sections
of wall. Even then, however, the techniques often
deviate from the original formal models in favour of
“faster” models or ones that simply better fit in with the
different construction know-how.
In any case, there is no doubt that the rapid transition
from forms of traditional management of the terraced
area to more modern forms – or, far more often, simply
to abandonment – raises quite a few problems: they are
connected to the disappearance of land management as
well as to the progressive breakdown of know-how that is
no less necessary today than it was in the past. And let us
not forget that we are talking about environments that
have been severely tampered with by previous human
activity and that, as a result, are anything but natural and
for which, in most cases, lasting stability is a long way off.
Getting back to the environmental aspects, it seems
increasingly clear that management and care measures
are required to offset what has become the uncontrolled
action of water, wall collapse and the resulting
movements of earth to a greater or lesser degree.

The jury is still out on how and how much the everpresent concrete – whose invasion is inevitable, either
way – can save the terraces from the possible
consequences of all of this; or how opportune it would
be to restore some of those ties with the in many ways
unique history of the Alpine slopes by recovering and
applying the knowledge, methods and functions that we
have been in too much of a hurry to discard.
No matter what they say, there is no shortage of means
– financial and otherwise – required to pursue this path
and the cultural context in which action is to be taken
hasn’t been this favourable for decades. There is no good
example for us to refer to (bonardi, 2005). In this and
other senses, the recovery of skills on the verge of
extinction, as last-minute as it may be, might well turn
out to be a good deal...

I would like to thank the editors of the volume Guglielmo Scaramellini and
Mauro Varotto, and my friend Enrico Rovelli for the extremely useful advice and
fruitful discussion on many of the subjects dealt with herein.
2
This is what happens, in a macroscopic form, in the drier areas of the Anti-Atlas,
south Tunisia and west Nefusa, where gullies that are not too steep have modest
dams built across them to create a barrier and hold back both earth and water, thus
allowing certain crops to be grown there (despois, 1956, pp. 44-45).
3
It can also be useful to position a bed of slightly damp earth behind the wall,
which is tamped so as to form an integral part of the wall, capable of withstanding
the pressure of the earth even when it is heavy with water (blanchemanche,
1990, p. 92).
4
This is equal to 120,000/180,000 working days for a surface area of 10 sq km,
60% of which is cultivated, which amounts to a period ranging from 8 to 30 years
based on a working population of between 20 and 50. This means that whole
hillsides could have been terraced over the course of 50-100 years
(blanchemanche, 1990).
5
I refer to a system of carrying earth and stones, in use in some terraced areas,
whereby the material is transported with the aid of a small sack carried “hoodstyle” on the head while resting on the shoulders (rouvière, 1979, p. 127).
6
It is just about impossible to determine whether the stones cleared off the hillsides
were then arranged across the slopes with the precise aim of impeding erosion or
whether it was done for other purposes.
1
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Mapping and geographical classification
of terraced landscapes: problems and proposals
Mauro Varotto, Francesco Ferrarese

1. a widespread but cartographically
invisible heritage
In recent years, growing local and international
attention on terraced systems as an example of the
sustainable use of the mountain environment, along
with the proliferation of associations, projects and
documents for their promotion, have stimulated the
demand for geographical mapping to record the size
and zonal distribution of terracing.
Nonetheless, beyond the regional essays of a mainly
descriptive nature, as excellent as they may be, official
cartographic documents regarding these manmade
works are almost always lacking or inaccurate: regional
maps, at best, feature only a small part of the existing
retaining walls and moreover, in map symbology, they
are often associated with dividing elements whose
purpose is entirely different (roadbeds, fencing,
boundary walls). With a shortage of accurate information on the actual size of terracing, these systems
also lack a distribution analysis criterion and, to date,
no comparison or classification attempt appears to
have been made at an international level in this regard.
This situation seems to be attributable, above all, to at
least three factors:
a) the ubiquitous, unplanned and spontaneous nature of
the terracing work, which can be associated, in most
cases, with the process of demographic growth in the
Alpine regions, but regarding which there is rarely a
detailed paper trail of official documents still to be
found;
b) the lack of official documents, whether maps,
statistical/agronomic documents or cadastral records
(only some 19th-century land registers feature an ad
hoc classification for earth retained by walls), reveals a
general disinterest in these environments, which are
almost always linked to small or tiny private properties
in poor areas (with a few exceptions) and are
38

disregarded by the more important stakeholders;
c) the limits of technical survey instruments; the loss of
microgeographic knowledge linked to the traditional
rural economy cannot and can never be filled, in
describing such vast and complex systems, by progress
made in aerial surveying, photointerpretation and
high-resolution laserscanning procedures, which can
detect the more evident terraced areas but not those in
a state of abandonment, which are covered by
vegetation and no longer show up on photographs
taken from above.
It is essentially for these reasons that there is currently
still no reliable fact-based picture of the size and
distribution of the terraced landscapes for the Alps.
Determining an effective geographical classification
and mapping method for these landscapes is the
objective of these brief notes, which give a summary of
the experience gained by the alpter project partners.

2. existing measuring methods
and associated problems
The computation systems generally used to calculate
the size of terracing refer to two main component
elements of the terraced system: the terraced strips of
land (surface area in ha or sq km) and the terrace
retaining walls (length in m or km). They are
considered, from time to time, in absolute terms or in
relation to a homogeneous land area, and can be
exploited to calculate a number of quantitative ratios:
– Terraced surface/regional land area ratio: this is the
percentage ratio between the land area covered by
terracing and the homogeneous physical/administrative context in which it is located (mountain
community, valley district, region etc.), and sometimes
also refers to the area of used farmland (uf). This ratio
is expressed in ha or sq km/sq km or as a percentage.
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The problems with mapping: the case of Liguria
Gerardo Brancucci, Guido Paliaga
Defining a picture relating to the amount of terracing in the Liguria region
presents problems of varying kinds. Maps and orthophotographs are actually a
representation of the land seen from above, meaning that any obstacle between
the observation point and the land obstructs the observer’s view. In practice, the
information obtained underestimates the actual amount of terracing due to the
fact that it is impossible to recognize terracing covered by vegetation, whether
by woods or brambles. Even with a direct on-site examination – which is even
more costly in terms of financial expense and the time it takes – there are
assessment difficulties due to access and visibility problems linked to the
presence of private property and vegetation.
Data relating to the development of terracing in the Liguria region, estimated to
be in the order of 1650 sq km (approx. 30% of the region’s land area) tend to
underestimate its real size. In point of fact, based on these values, a very rough
calculation, taking a terrace to be approximately 2 to 3 metres wide on average,
would give an overall length of between 550,000 and 825,000 km of dry stone
walling. The length of approx. 20,000 km, which is the figure drawn from the
cartographic census carried out based on the vector-based regional technical map
(ctr) at a scale of 1:5000, doesn’t even come close and is equal to a terraced area
of between 40 and 60 sq km. By way of example, 30% of the Bisagno valley alone
(100 sq km) is terraced, i.e. 30 sq km.
The problem of assessing the terraced land area has therefore been approached
using official data from the regional maps in conjunction with a checking system
using photointerpretation and a site survey, in statistically representative sample
basins, in order to arrive at a summarized figure based on which the size of the
terraced land area can be estimated with varying degrees of reliability. The
analysis concerned the whole Liguria region, covering over 5,400 sq km, whilst
the direct survey covered approx. 300 sq km.
The terraced area was worked out with the aid of orthophotographs in order to
establish a perimeter based on the interpretation of the area’s features, in
conjunction with a vector-based map at a scale of 1:5000 for the information it
gives on “walls”; the ctr 1:10,000 map used for the symbols marking dry stone
walling; and a previous report compiled by the Regional Council based on aerial
photographs and on a direct census conducted in three sample areas. The picture
that emerged following processing of the above information gives the following
results (Fig. 1):

1. terraced areas included in both sources: excellent reliability;
2. terraced areas included in just one of the two sources, but adjacent to terraced
areas included in both (1): medium reliability;
3. isolated areas included in just one of the sources: poor reliability.
Based on the information already processed or currently being processed, it
seems clear that the problem of defining the exact amount of terracing brings
with it enormous difficulties that not even a direct survey, conducted on sample
areas, can distinguish completely, although it can complete or provide additional
data to supplement the map-based figure. These difficulties mainly take the
shape of problems in accessing the sites, which are linked both to limits imposed
by private property as well as to the morphological and vegetational context.
More specifically, in addition to hiding the terracing from view, vegetation can
limit, or even prevent, access on foot depending on how thick it is.
Based on the analyses carried out so far and the testing currently under way, we
can foresee an opportunity to refine precision by employing topological/
statistical survey techniques based on the continuity of the information relating
to the hillside. Indeed, it has been noted that, despite disconnected areas
coexisting on the same hillside, there is a good chance that they were once
actually part of a continuous terraced system that is visible only in part today,
either because it is hidden under vegetation or because the structures have
evolved and have been completely or partially destroyed. This analysis will lead
to the production of a “guide map” that will highlight “likely sites of terracing”
to be investigated further on site. Moreover, it could shape an effective method
of adjustment and integration between censuses conducted with indirect
techniques (aerial photographs, satellite images and suchlike) and direct surveys.
In a nutshell, we can safely say that it would be hard, in the investigated areas at
least, to come up with an expeditious method that can be employed - apart from
direct surveying, with all its associated limits as mentioned above - to determine
the boundaries of terraced areas with a degree of certainty. It appears equally
obvious that we must address the problem of producing a methodology that can
be applied on a large scale while shortening the time it takes to carry out a direct
survey and offering an acceptable error margin. The studies carried out show that
developing a “deductive” method, based on topological analyses, in order to
determine areas that are potentially dangerous by virtue of their very
“invisibility”, could effectively combine these two needs..
Figure 1.
Excerpt from map of terraced
area surveys carried out
in the Bisagno valley. Data
source: vector-based regional
technical map (ctr) 1:5000
(red); photointerpretation
and regional technical map
(ctr) 1:10.000 (green); site
survey (blue). Degree of
reliability: (A) Excellent:
terraced areas found in both
sources or surveyed on site;
(B): Medium: terraced areas
found in just one of the two
sources, but not confirmed
by the direct census; (C)
poor: isolated areas included
in just one of the sources
and not visible on site.

[1.]
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Geographic Area

Liguria Region
Liguria Region (sau)
Cinque Terre Park (sp)
Valais Region (ch)
Valtellina (Sondrio)
Chiavenna Valley (Right Slope)
Chiavenna Valley (Chiavenna,
Piuro, Villa di Chiavenna)
Cembra Valley (tn)
Canale di Brenta (Vicenza)

Table 1.
Terraced areas:
surface/length drystone walls
ratio. Some examples of the
ratio between size/intensity
of terracing and homogenous
land area in the Alps. Data
are hard to compare both
because of the different scale
of analysis used for the
phenomenon and because
of their scientific reliability
since, in some cases, they
are the result of simplified
estimates rather than
thorough, detailed surveys
(as is the case, for example,
with the Valtellina Valley’s
1000 km of walls or Ligurian
Region’s 20.000 km of walls,
which is underestimated
without question).
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Total
Surface
(sq km)

Terraced Surface

Drystone Walls Length

Absolute
(sq km)

Relative
(%)

Absolute Length/Total
(km)
Surface Ratio
(km/sq km)

Length/Terraced
Surface Ratio
(km/sq km)

5410
626
38
5225
3212
11,4
129,3

373
373
20
12 (only vineyards)
4,5
4,5

6,8%
59%
66%
0,3%
15%
3,5%

40.000
6000
3000
1000
550

7,3
157
0,57
0,3
4,2

107
300

450
60

3,2

5,3%

130
225

3,4
3,75

70

– Wall length/regional land area ratio: this is the ratio
between the sum of the lengths of all terrace retaining
walls and the terraced land area or homogeneous
physical/administrative land area where they are
located. This ratio is generally expressed in m/ha or
km/sq km. In the most studied cases, this length value
is also associated with an estimate of the amount of
stone used for the retaining walls (for instance, in the
Cinque Terre, the total comes to 8.4 million cu m,
which works out at an average of 4.2 cu m/sq m; see
terranova, 1989).
This type of quantitative ratio (Table 1) raises a series
of problematic issues and comments, mainly in
reference to:
– the reliability of the original data: the figures referring
to total terraced areas or total length of walls are
generally estimates and not always substantiated by
detailed investigations (for the most part, they are
underestimates, though in some cases they can even be
overestimates due to generalization based on
exceptional situations). Furthermore, these values are
affected by the limits of the survey method used: the
terraced areas recorded as uf do not take into account
the amount of unproductive or abandoned terracing
that still exists; the map-based analysis, in conjunction
with the interpretation of aerial surveys, often ignores
terraced areas covered by vegetation etc. It is only
through accurate but costly on-site inspections that the
difference between statistical documentation and
actual reality can be assessed with certainty;
– uncertainty of the scale ratio: the ratio between
terraced land areas and homogeneous areas (whether of
a physical, agronomic or administrative nature) clearly
does not allow a comparison of the intensity of
terracing between different areas. The ratio varies
greatly depending on the scale of analysis: the smaller
this gets and the broader the regional areas being
examined, the smaller the percentage incidence of the
Mauro Varotto, Francesco Ferrarese

83
122

terracing. But even within the same terraced area, we
get quite different percentage values depending on
whether the ratio between terraced or non-terraced
land area refers to used farmland (with values that can
exceed 50%) or the physical/administrative district (in
which case, values rarely exceed 25-30% of the whole
land area);
– different data value attribution: of course, calculation
systems are not neutral and the decision to use one
rather than another, not to mention the choice of
comparison scale, is important depending on certain
value attributions. Calculating terraced land area in
relation to used farmland, for example, underlines the
amount of cultivated land and, therefore, its
agronomic/production value. The ratio of the amount
of terracing versus physiographic unit (valley, hillside)
instead underlines its morphological/scenic importance. The length of walls in kilometres emphasizes the
“built landscape” and can be quite important in
assessing to what extent the farm has been split up, the
level of hydrogeological risk, or in giving a rough
estimate of protection/maintenance costs. The ratio of
size versus administrative unit can instead prove useful
in setting management rules and plan-related
standards.

3. new classification instruments
for a comparative assessment
The data presented so far by way of a quantitative
description of the terraced systems are certainly useful
for forming an initial brief descriptive picture.
However, given the differences in scale mentioned
above, they do not allow an easy and precise
comparison between the terraced landscapes of
different regions. To overcome this problem – with
reference to the issues of intensity, spread and
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incidence of terracing on the region as suggested by
scaramellini, 2005, p. 123 – an attempt has been
made to determine a unified classification and
quantification criterion based on two indices (size and
intensity). This criterion has been applied to 3 of the
project’s 8 pilot areas (approx. 18 ha of terracing in
Pont-Saint-Martin in the Aosta Valley, 45 ha in
Granile in the French Maritime Alps and 322 ha in the
River Brenta Valley in the Veneto region).
This calculation system enables us not only to
determine the most terraced areas, but also to
determine variations in terracing intensity within a
single terraced system.

Analyst software) over a circular template measuring
54.6 m in diameter and with a 10,000 sq m (1 ha)
area. The study space was analyzed, giving the value of
terraced area within the template. The maximum value
that can be reached, of course, is the unit, i.e. in our
specific case, 1 ha of terraced area per ha of land area.
Thus, by varying the value between 0 and 1 to obtain
three classes representing areal density: “micro”, “meso”
and “macro” (in accordance with the preliminary
qualitative subdivision proposed by Scaramellini,
2005, pp. 126 ff.), we get three linear ranges:

Figure 2.
Application of the terracing
size/intensity index to three
alpter project pilot areas
(Granile, Pont-Saint-Martin
and Brenta River valley).

– micro-terraced landscape: 0.01-0.33 ha;
– meso-terraced landscape: 0.33-0.66 ha;
– macro-terraced landscape: 0.66-1.00 ha.

3.1. Terracing size index
The size values and images come from a calculation of
the density of the terraced polygons (esri gis, Spatial An intuitive linear subdivision was chosen, in equal
Mapping and geographical classification of terraced landscapes
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parts, given that the ha variable has a maximum value
(1) anyway, which applies to any area to be analyzed.
Moreover, the value relating to the 1 ha land area gives
a detailed representation of local differences, at the
same time retaining a reasonable generalization of the
phenomenon. A distinction can actually be made
between the three classes (depending, of course, on the
individual cases) and they are not always ranges merely
marking transition to higher or lower values.
Once the threshold values have been determined, a
universally applicable definition of micro-/meso/macro-terraced landscapes can be ventured. Based on
the three cases examined, for example, we find that
Granile is the area most characterized by micro- and
meso-terracing (28% and 55% of the land area
respectively), showing a certain amount of irregularity
in the distribution of terraces. This could be explained
by the specific morphological nature of this area
compared to the larger fluvioglacial valleys found in
Aosta and the River Brenta areas, where macroterraced areas instead prevail (accounting for 50% and
60% respectively) whilst the rest is micro-terracing.

the terraced areas. The result, in terms of linear metres
of wall per ha, varies considerably depending on the
case analyzed. In the three sample areas, by way of
example, the following maximum values were
recorded:

3.2. Terracing intensity index
Once the amount of dry stone walling has been
established cartographically along with the terraced
land area, we can calculate the ratio between the
terraced system’s horizontal surfaces and vertical lines,
which can be defined as the terracing intensity index
and can be measured in m/ha or km/sq km of terraced
land area. Via this index, the intensity of terracing
work can be assessed along with the amount of walls
based on their scenic importance and maintenance.
The intensity value again refers to a circular area
measuring 54.6 m in diameter and with a 10,000 sq m
(1 ha) area and is calculated by applying the esri gis,
Spatial Analyst Density algorithm. This analysis was
conducted taking into account only the values within

Sample area

Mauro Varotto, Francesco Ferrarese

– Granile (Maritime Alps): 1278 m/ha;
– River Brenta Valley (Veneto): 1626 m/ha;
– Pont-Saint-Martin (Aosta Valley): 1807 m/ha.
The areal distribution of the intensity values features
remarkably different behaviour compared to the size
values. In fact, whilst for the River Brenta Valley
distribution is seen to decrease in a geometrically
regular manner, in Pont-Saint-Martin various modal
classes (at least three: 400, 1050, 1150 m/ha) break
with the downtrend and produce higher values. As far
as Granile is concerned, on the other hand, we find a
modal class around 400 m/ha after which frequency
values drop for good. Initially, an attempt was made to
average the threshold values that divide distribution
into three quantiles:
33%
threshold
– River Brenta Valley (Veneto) 55 m/ha
– Granile (Maritime Alps) 155 m/ha
– Pt.-St.-Martin (Aosta Valley) 195 m/ha
Average
135 m/ha

66%
threshold
255 m/ha
405 m/ha
600 m/ha
420 m/ha

The variability of the three cases did not look
encouraging: the resulting “high”, “medium” and
“low” intensity ranges (with a “high” class being over
420 m/ha, which is highly represented but perhaps not
so representative, and potentially quite extensive in
each area) did not appear to be particularly significant.
Following various trials with empirically placed
threshold values, the following ranges were chosen (at
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least for the current state of the art, which is certainly the intensity peaks (over 1800 m/ha) recorded in this
very limited):
area, which are the highest of all.
In an attempt to explain the distribution of walls in
– low intensity:
5-200 m/ha;
relation to morphology, the correlation between the
– medium intensity:
200-800 m/ha;
gradient of the land and intensity per hectare values
– high intensity:
> 800m/ha.
was analyzed. We could be forgiven for thinking that
the intensity values closely reflect the gradient values.
The minimum 200 m/ha value can be pictured as a In actual fact, many other factors (land use,
square field measuring 100 m each side with two rows morphology, lithology) contribute to the complexity of
of walls running across it. Values below this are this hypothesis, which we will mention only briefly
considered to be low intensity. If the same field herein. The regression curves between gradient and
measuring 100 m each side is crossed by between 2 and intensity have not actually revealed significant
8 rows of walls (a wall every 33 m up to a wall every coefficients (r = 0.24 in the highest case, which was the
12.5 m), the intensity is considered to be medium. River Brenta Valley). Nonetheless, we can see how, in
Values higher than this constitute the highest intensity the two Italian cases, the most frequent gradients have
class.
a variable range centred around 20-25%, whilst for
There are also a number of differences that can be Granile, the gradient values most commonly found
pointed out in the comparison of the sample areas with within the limits of the terraced areas vary in a wide
respect to intensity values (Fig. 2): Granile is the area range around 50%. After all, the use of the land, in
where medium-intensity terracing (77%) is by far the addition to its morphology, is obviously highly
most common, in addition to a high-intensity class influential in this comparison. This should help
(19%) that is more substantial than the low-intensity explain why, in certain situations, a low gradient is not
class. The River Brenta Valley is also characterized by associated with low-intensity terracing.
medium-intensity terracing, with values that are very
close to Granile’s (79%), though evidently the final 3.3. Determination of size and intensity cross-classes
sum is similar but made up of various different By crossing the various size and intensity values
ingredients: terraced areas are more fragmented in the determined above, we can put forward a hypothetical
French case while low-intensity terracing is more distribution of terraced systems in 9 potential classes
widespread in the case of the Veneto (9%), linked to (though their classification will depend greatly on the
the greater size of the farms and height of the walls – choice of threshold values) that, following a gradient of
probably on account of the different lithological and growing artificialization of the hill or mountain, go
agronomic features (the singular nature of intensive from the low-intensity micro-terraced areas to the
tobacco growing) – based on the same morphological high-intensity macro-terraced areas (Fig. 3).
and gradient conditions. The Aosta Valley area stands This classification, applied to the 3 study cases
out, on the other hand, for its prevalently high- mentioned above, seems to highlight the predominintensity terracing (over 61%), followed by medium- ance of medium-intensity meso-terraced areas in Granile,
intensity (38%), whilst the “low” class is practically high-intensity macro-terraced areas in Pont-Saintnon-existent. These values, though, are confirmed by Martin and medium-intensity macro-terraced areas in
Mapping and geographical classification of terraced landscapes

Figure 3.
Proposed classification
of terraced landscapes
obtained by crossing size
and intensity values.
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[4.]
Figure 4.
Map of terracing classes
and quantitative composition
for each of the alpter
project’s three pilot areas
(Granile, Pont-Saint-Martin
and River Brenta Valley).
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the River Brenta Valley (Fig. 4). Of course, these are
summary classifications that, as the map clearly shows,
feature considerable internal variations, though they
nonetheless qualify as a preliminary general comparative characterization of areas that vary so greatly in
geography, history and land use. Based on this general
picture, we can more effectively organize the average
intensity values calculated in the 3 areas (ratio between
wall length and terraced areas: 696 m/ha for the River
Brenta Valley, 1294 m/ha for Granile, 1390 m/ha for
Pont-Saint-Martin).

Nonetheless, we can sum up a number of limits to the
proposal and, in conclusion, determine which aspects
are instead useful and of value.
One significant limit to this classification proposal lies
in the cost involved in gathering data and in the
complex quantitative analysis, which, for the moment,
are only possible with this degree of precision in a very
few well known areas with the aid of adequate gis
instruments (though this equipment is increasingly
common).
Another risk or limit linked to these instruments is the
risk of slipping into generalization. Any attempt at
comparison entails simplifications, especially in the
4. limits and potential of the proposal
case of such complex environments as terraced
landscapes: the choice of a calculation basis of 1 ha of
The observations made above clearly need more space land area and 3 classes or thresholds for each index may
for comment and verification than this paper can offer. well reveal all their heuristic limits unless that “average”
Mauro Varotto, Francesco Ferrarese
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or regional survey scale that they were originally
designed for is maintained, since this appears to be the
right compromise between oversimplification and
exasperated particularism with respect to the data. The
comparison becomes more reliable if the areas being
compared are of a similar size (in our case, the River
Brenta Valley area, by virtue of its size – since it is over
10 times greater than the small area of Granile – is
subject to a reduction relating to the size and intensity
indices).
A third limit, beyond the general soundness of the
comparative method, again lies in what is left out, in
this case:
a) forms of modelling other than the linear divisions
created by the dry stone retaining walls (such as banks,
as well as pocket terraces – the semi-circular walls
around individual trees – which would require ad hoc
intensity calculations, for instance see dalaka,
petanidou, in press), forms often associated with walls
almost as though to give greater formal softness,
technical adaptiveness, a variability of solutions that it
is always difficult to translate into numerical terms;
b) additional and more refined indicators, linked to the
same component elements (wall height, wall thickness)
as well as to other components that make a terraced
system’s operation complex: the network of
watercourses (non-irrigated/irrigated terracing, water
interception/downflow); path and road systems
(foot/mechanized or vehicle traffic access/cableways
etc.); settlement; farming setup, etc.
Lastly, a classification based on intensity tends, by its
very nature, to highlight (even if it is just in terms of
colour) the more densely terraced areas, which are not
always the sustainable situations. Take the desperate
results of terracing arrived at between the 19th and
20th centuries, for instance: a partially artificialized
landscape might be preferable, for its variety, to an
overly terraced “monofunctional” landscape. Thus

development criteria should not be proportional to the
terracing’s exceptional intensity or size parameters, or
we are in danger of creating forms of protection that
are too unbalanced (although this is certainly not the
greatest danger in this day and age). In other words, we
should bear in mind the contextual importance and
impact of the terraced landscape on many scales (see
scaramellini, 2005, p. 123): sticking with the
quantitative aspect, low size values can be exceptional
figures for a regional context in which terracing is not
common practice. Vice versa, even very high terraced
land area values can be relatively insignificant in those
regions featuring extensive, high-intensity terraced
systems.
The proposal, which is merely outlined here,
necessarily requires additional applications for its
general validation. Nonetheless, it would appear to be
a potentially valuable instrument for comparing
different terraced landscapes: we can thus establish a
basic geographical nomenclature that is less uncertain
than those proposed so far; grasp analogies and
differences not just in terms of absolute numbers, but
also – by adding the new parameters of a physical or
sociocultural nature mentioned above – in terms of
economic or protection measures that reject
standardization or simplification and hence maintain
as close a connection as possible with the variety and
complexity of the terraced systems they intend to
promote.

Mapping and geographical classification of terraced landscapes
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Terraced systems: heritage and risk
Gerardo Brancucci, Marco Masetti

Artificial terracing is a “complex system of transforming steep slopes to create cultivatable areas
through the conservation of land resources and the use
and optimal management of water resources”. The
results of this transformation can be seen in the
extremely varied and complex landscapes qualified as
World Heritage sites (Cinque Terre): probably the only
case of a natural landscape achieving this status.
In actual fact, terracing is much more than just a scenic
resource regarding which a great number of papers and
essays have been written and its value is indisputable:
despite being anthropogenic, terracing is, above all, an
integral element of the morphogenetic system, namely
of the series of processes that generate the shapes of the
earth’s surface.
As soon as a rock comes into contact with the
atmosphere, it is subjected to a series of physical and
chemical processes and agents that modify its status,
transforming its original properties. Firstly, the rock is
weathered and debris is gradually generated: this
brought to the formation of broken material formed
by small pieces of varying size. This debris can then be
transported for small or great distance depending on
its position in space. If the debris is in an area where
the morphology is gentle, featuring low gradients, it
will most probably not move a great distance from its
original position (autochthonous debris). On the other
hand, if the mass of debris sits on a steep slope, it can
travel for long distances (allochthonous debris),
depending on the factors described below.
So let’s take into consideration a natural slope, i.e. that
portion of the earth’s surface that runs between a
watershed and a valley floor. It is characterized by
geometric parameters, such as: exposure, gradient and
length of the slope. By exposure we mean how the
“face” of the slope is oriented with respect to the path
of the sun; the gradient is the angle formed between
the slope and the horizontal plane; and the length is
46

the distance from the watershed to the valley floor.
These three parameters, when inserted in the context
of erosion processes, determine how mountain ranges
evolve. At latitudes where water is the main modelling
agent, its erosive power usually increases as the
gradient and length of the slope increase. The increase
in the erosive power of unchannellized water means
that the material produced as a result of rocks
weathering is unable to stay where it is and is instead
carried away by the water (and by the ever-present
force of gravity). There is another piece that has to be
added to the puzzle: if a certain amount of organic
material – whether of animal or plant origin – is added
to the mass of debris, we get a product that goes by the
name of soil, which is the raw material required for
farming. The soil-forming process is called pedogenesis
(pedogenetic process). The more organic material is
added and the greater the mass of debris, with the
addition of water and a favourable climate, the richer
(more fertile) the resulting soil will be.
In order to develop, the pedogenetic process
nonetheless needs a stable geomorphologic environment, which implies a low gradient of the slopes.
Indeed, it is the gradient that increase the velocity of
surface water , and hence the strength required to
move the debris. Consequently, steep slopes prevent
the pedogenetic process from being completed with
the result that no or a very poor and not fertile soil
develops, making it inhospitable for agricultural
purposes.
This, in brief, is the morphological situation typical of
the areas involved in the alpter project: hilly or
mountainous areas, hence featuring quite steep
gradients, with few flat areas and little soil avalaible for
agricultural practices.
The need for slopes that are compatible with soil
formation led the old farmers to “build” their own flat
ground. Thus they resorted to terracing, which, as we
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Figure 1.
Terraced slope of the
Cinque Terre taken
from San Bernardino
(photo G. Brancucci, 2005).

[1.]

mentioned earlier, is a “complex system of transforming steep slopes to create cultivatable areas
through the conservation of land resources and the use
and optimal management of water resources”. Terraced
hillsides, though, interact with the morphogenetic
system. This interaction mainly lies in the forced
immobilizing of large amounts of material by means of
dry stone walls or terrace steps (calculate approx. 1 cu
m of earth for every linear metre of dry stone wall).

Looking at the interaction of terracing in terms of
interaction with the morphogenetic system, we see that
it can have feedback – like any anthropogenic action
on the land – leading to positive and/or negative
effects. Terracing has both effects: positive in that it
limits the erosive action of water washing away soil and
debris, encourages pedogenesis, contributes to the
overall stabilization of evolution in sloping areas and
helps optimize the regimes of rivers and streams; and
Terraced systems: heritage and risk
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negative because it actually robs the erosion cycle of
material, limiting the amount of debris that could
contribute to the formation of alluvial plains or, in the
case of coastal areas, possibly compounding the
shrinking beach problem as less material is carried to
the sea.
However, we should not forget that terracing is an
anthropogenic process, i.e. it is the work of man. Ever
since man appeared on the Earth, he has interacted
increasingly with the modelling processes shaping the
earth’s surface. This increase has been and continues to
be directly proportional to the technical skill and
technology that man manages to bring into play.
Human intervention of any kind must be kept efficient
and this is particularly true in the case of work like
terraces, which – despite being brilliant in concept –
are actually fragile unless their structure is kept intact.
As a matter of fact, the terraced system’s constituent
parts, retaining works and, above all, water control
elements need constant attention.
Indeed, in those areas where changed social conditions
have led to the migration from countryside to urban
areas, risk factors linked to the increase of the erosion
rate become an actual problem, with the result that
hill- and mountainsides tend to revert to the original
conditions of slopes described earlier. Water washing
away debris, once its flow is no longer regulated, and
retaining works that are left unattended have a part to
play in causing areas of instability. The more extensive
the portion of abandoned land and the longer it has
been abandoned, the more important are the
instability processes affecting areas. The balance, which
has been skilfully maintained for so many years,
quickly reaches a breaking point. To make matters
worse, on the one hand the expertise required to
maintain the terraced hillsides efficiently is practically
extinct in today’s society and, on the other, with regard
to the type of agriculture (appropriately called

[2.]

[3.]
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“heroic”), there is no economic basis to encourage
wide-ranging repair work. In a best case scenario,
repairs are limited to restoring very small portions of
land that are mainly devited for often high-quality
niche production. This neglect of the terracing is seen,
as will be illustrated in the following sections, even
where reconstruction measures have been attempted
but prove incompatible with the structure of the area
both in terms of the scenery and, from a functional
point of view.
As we have mentioned, terracing is found mainly on
steeper slopes. Nonetheless, it is not unusual to see
terracing in privileged locations on hillsides made up
of loose deposits driven by gravity, bedrock debris,
ancient stabilized landslide deposits etc. that have built
up to a certain thickness. In most cases, the grain size
features of these deposits are ideal for the ground to be
exploited for agricultural purposes since they mostly
feature:
– a matrix that is not too fine and incorporates stone
fragments in a diversity of sizes;
– chips that are tens of centimetres in diameter;
– blocks that can be used to build retaining walls or
rural buildings associated with the farming practices;
– erratic boulders, on occasion, which can measure
several cubic metres.
In the areas investigated by the project, moreover, it is
not unusual to find terracing built on stabilized
landslide deposits (Fig. 2), namely based on landslides
that occurred in the ancient past where the gradient which is usually less steep than in the surrounding
areas - allows a kind of terrace to be built that is wider
and not as high.
The extent of the change on the landscape, both from
an aesthetic point of view and in terms of the whole
hillside’s drainage system, is radical. The drainage
element is essential to maintain these structures since
the moment they are neglected/no longer used, the

environment tends to revert to its original form,
progressively hiding the “irregularities” constituted by
the terracing (blake et al., 2003; gisotti, 2003).
When farming is discontinued, it leads to the loss of
land qualities due to the humic/clay complex, which is
rich in organic substances. As a result, the particles of
loose earth with a sandy matrix tend to slip easily
through the gaps between the elements of the wall
holding up the embankment (brancucci et al., 2001).
The surface water that seeps into the subsurface flows
toward a medium whose permeability has been
reduced, starting a failure process that affects the wall
and, consequently, the terrace (masetti et al., 2005).
The eventual failure of part of the terrace can develop
a preferential path for runoff, which becomes less and
less controllable and increasingly erosive. Consequently, a chain reaction can ensue undermining the
whole hillside system, to the point where its stability is
compromised (Fig. 3).
From a geomorphologic point of view, the most
interesting aspect of the problem arising from the
abandoned use of terraced slopes is precisely this one,
implying, the ways in which the landscape reverts to its
original situation, preceded by the structures’ various
stages of deterioration. Based on observations, the
deterioration phenomena can be classified as:
a) internal phenomena, depending on the walls’
construction features:
– phenomena depending on defects in the wall’s
construction, such as incorrect sizing of the wall or
incorrect arrangement of the stones the actual wall is
built with;
– phenomena depending on the walls’ “natural”
deterioration processes.

Figure 2.
Panoramic view of the
terraced slope of Pianazzola,
above the town of Chiavenna
(so). The slope consists of an
ancient landslide debris
where the main scarp is still
easy to distinguish (photo
T. Apuani).
Figure 3.
Ceriana (im), November 2000.
These photos show the
consequences of the intense
rainfalls on the terraced
slopes encumbering above
the houses (on the left)
and above the road (on the
right). The terraced systems
have not resisted the impact
of the heavy rain, giving
origin to landslides against
which an ineffective
protection has been erected
with big plastic sheets (on
the left). The photo on the
right shows the size of the
landslide and how it
influences the entire slope
reaching as far as the valley
bottom where it has damaged
the road and several isolated
homes (hidden by the
vegetation). Situations like
this are the stridently evident
proof of what can happen
in sites where an “improper”
anthropogenic management
of the territory occurs . The
effective and potential risk is
extremely high and the need
for intervention can no
longer be put off otherwise
there could be a chain
reaction affecting the entire
system of slope
compromising its stability
(photo G. Brancucci, 2000).

b) external phenomena, not depending on the walls’
construction features (Fig. 4):
Terraced systems: heritage and risk
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[4.]
Figure 4.
Diagram of the main natural
factors that can lead to the
instability of a terraced slope.

– of natural origin;
– induced by human activity.
As far as deterioration generated by natural factors that
do not depend on the walls’ structure is concerned, the
following phenomena have been pointed out:
– failure of elements at the top of the wall (Fig. 5) due to
surface water runoff (when the top of the wall is built
with small-sized elements);
– partial failure of the wall due to loss of stability as a
result of a progressive increase of strain induced in the
median part of the wall by backfill pressure.
– base of the wall shifts, probably due to the force
exerted by the backfill (this phenomenon can be
accentuated by incorrect building of wall foundations
as well as by the action of animals).
As far as deterioration induced by human activity is
concerned, we basically refer to the practice of
abandoning farming and, consequently, to the neglect
of terrace maintenance, without which terraces easily
loss their benefic effects on slope stability.
The maintenance consists of a series of small, neverending operations such as pulling out weeds; clearing
stones from the cultivated land; tidying up and
repairing dry stone walls; and cleaning drainage
channels. The absence of these operations triggers the
collapse of the whole hydrogeological control system
constituted by the terracing.
At the beginning the irrigation ditches and water
collection channels become clogged (Fig. 6): grass,
stones and earth prevent rain from flowing into the
proper channels, meaning that water runs over the
whole surface of the terrace, which is made less
permeable due to the overgrown grass that is left
unmown and the weeds that suffocate the crops. The
hillside, which is divided into a succession of terraces,
ends up interrupting the water’s flow with drops and
obstacles, causing it to become turbulent and even
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more erosive than a laminar flow of water over even
slopes (see cemagref, 1988).
In any case this subdivision of the causes of
deterioration into natural and anthropogenic causes
must be considered as a theoretical schematization
only, which we can gather from the very meaning of
terracing, i.e. the artificial shaping (therefore, decided
by man) of an area that would otherwise not be
farming friendly. Consequently, man is the main
engine behind the “birth”, “survival” and “death” of his
creation.

1. types of dry stone wall deterioration
In a terraced environment that is being neglected,
various kinds of failure can arise: the erosive action of
water can result in the undermining of the foot of the
wall retaining the terraced strips, which can then
topple. Water is free to seep into the terraces in an
uncontrolled and ever more violent way, generating
high pore-water pressure on the walls, which start to
bulge and then leading to actual landslides.
Moreover, landslides and bulging walls can be caused
by uncontrolled groundwater, or by a lack of
maintenance on walls. The structure of the walls is
weakened by frost or by the thrust of tree roots allowed
to grow unchecked, thus triggering the failure of parts
of the walls, starting with the top stones, which creates
openings for water to flow through.
It is common to see parts of wall that have collapsed,
leaving a clear small scarp in the part of the backfill
previously retained by the wall, and a downhil area
where the rest of the wall have been accumulated
mixed with the and slipped soil.
When a landslide occurs, an opening is created that
causes an increase in water flow rate when it rains. As
a result, the next wall down is in greater danger of
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Figure 5.
Collapse of the top section
of a dry-stone wall due to
the action of surface water
erosion (photo F. Mazza).

[5.]

succumbing to deterioration itself and this eventually
leads to trails of wreckage that can be clearly seen on
hillsides that are being neglected1.
The wall-less earth banks, on the other hand, begin to
fail when the drainage channel system is abandoned:
water runs unchannelized along the banks where the
grass is no longer mown, potentially causing small
landslides as a result of erosion induced by the surface
runoff.

Terraces failure triggers a domino effect: from the top
down, with the slippage of a terraced strip high up the
slope eventually affecting all the strips downhill; or
from the bottom up, with the collapse of a strip of land
inducing instability in the wall above it, which no
longer has foot protection.
The urbanization of valley floors is a trait common to
many terraced valleys: the morphologic situation has
forced almost the entire population to cram into the
Terraced systems: heritage and risk
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only existing flat or almost flat areas, meaning the
danger associated with the deterioration of the terraces
lying above densely-populated areas is considerable.
The abandonment of crops is generally followed by the
hillside’s renaturalization as spontaneous vegetation
(often weeds) takes over. This phase, which can vary in
length depending on the location’s characteristics,
presages the appearance of various shrubby pioneer
species, which will develop and give rise to complex
associations, until the wood is fully reinstated.
Nonetheless, we should bear in mind that the
transition from cultivated to revegetated goes through a
period of extreme dangerousness, especially considering the fire risk, which is typical of the stage during
which terraces are abandoned and the terraced
structures deteriorate.
Analysing how these renaturalization phenomena
occur and how the growth of suitable species to
consolidate the earth might be fostered is a rather
interesting, albeit extremely complex, matter. Nonetheless, even supposing that wood growth restores
stability to the hillside, this entails losing the
agricultural land and cultural heritage offered by the
terraced systems, which is not to be underestimated.

2. abandonment, visual conflict
and disarray on the landscape
So-called semi-abandonment seems to be almost as
frequent in terraced areas as the abandonment problem.
We frequently come across non-traditional farming
techniques that fail to use the terrace structure correctly,
from the point of view of function. Rubbish, such as
bed frames by way of fencing and bathtubs for
collecting rainwater, is often used in the farming of
terraced strips, thus employing fewer financial resources
and less energy. The visual conflict caused by these

forms of “sub-farming” on the landscape is no less
serious than the risk of hillside instability resulting from
lack of maintenance, which the terraces really needed.
Greenhouse farming deserves its own special mention.
If built without the necessary precautions, greenhouses
can cause serious damages. Even when the hillside is
not completely transformed by a series of concretereinforced terraces, during heavy rains, the waterproof
surface of the greenhouses still causes a surficial runoff
dangerous for the terracing itself as well as the people
living below. Moreover, the large amounts of chemical
fertilizers, weed killers and insecticides used must be
suitably removed from the terraced land so as not to
pollute the area downhill or contaminate the aquifers.
From the point of view of landscape ecology,
greenhouse farming can be seen as an industry for all
intents and purposes2. What’s more, when it comes to
how the landscape is perceived, greenhouses stand out
as rigid, messy volumes that are certainly not a joy to
behold, unlike a terraced hillside planted with vines or
olive trees.
The loss of knowledge of the terracing culture also has
a considerable effect on what consolidation systems are
chosen: replacing dry stone walls with reinforced
concrete walls with no outlet for water, without
allowing for drainage, can lead to even more serious
failures.

Figure 6.
Drainage channel along the
line of maximum slope (on
the left, photo L. Bonardi)
and the water collecting
channel at the bottom of
a dry-stone wall (photo M.
Meda), partially blocked by
leaves and rocks fragments.

In areas with calcareous bedrock, deterioration can be even more evident owing
to the calcareous deposits that the water leaves behind, which have the effect of
waterproofing the wall.
2
We are referring here to the Landscape Ecology studies and papers by Vittorio
Ingegnoli, which include Fondamenti di ecologia del Paesaggio (Milan, 1993).
1

Terraced systems: heritage and risk

53

PaesAlpi_ATL_ING.qxp

7-02-2008

10:16

[1.]
Figure 1.
Characteristic dry-stone
wall in the terraced areas
of Lessinia - Veneto (photo
E. Zandomeneghi, 2007).

54

Pagina 54

PaesAlpi_ATL_ING.qxp

7-02-2008

10:16

Pagina 55

Terraced systems in the Alpine Region:
plant biodiversity and nature value
Cesare Lasen, Laura Fagarazzi

1. terraced systems
as important semi-natural habitats
Most of present biodiversity heritage in the Alps is related
to semi-natural environments, resulting from a longlasting interaction and co-evolution among natural and
human factors (chemini and rizzoli, 2003). Until the
beginning of the 20th century, agricultural and natural
environments were strongly interconnected and
sometimes even hardly distinguishable, due to the
extensive utilization of farmland. Nowadays those farming
systems responsible for the development and maintenance
of valuable semi-natural habitats and their dependent
plant and animal communities are usually referred to as
High Nature Value (hnv) farming systems. Even the
Directive 92/43/CEE (also known as “Habitats Directive”), one of the most important European legislative tools
for nature conservation, lists semi-natural environments
created and maintained by human activities, such as those
resulting from extensive farming practices, among the
habitats of European interest. High Nature Value farming
systems include, for instance, traditional agricultural
practices, usually calling for a considerable input of skilled
work, such as the maintenance of features like terraces and
stonewalls (ec, 1997).
In former times, mountain farming was very labour
intensive, as well as capital extensive, i.e. it did not entail
the investment of considerable capital to purchase
equipment and so on. Nonetheless, in the course of time
the composition of inputs in agriculture changed
dramatically: agriculture has gradually become less reliant
on the labour force (whose cost, in the meantime, has
skyrocketed) and increasingly dependent on capital, with
the introduction of machinery and agrochemicals,
eventually allowing increasing production at the expense
of labour. All this has resulted in the advent of a dual
process: on the one hand, farming activities are
intensified in the more suitable areas whilst, on the other,

more marginal areas are abandoned, either suddenly or
gradually.
Terraced landscapes are particularly prone to the risk of
abandonment, since these structures are not particularly
suitable to the introduction of intensification processes,
especially mechanization. One exception to this rule are
terraced mountain- and hillsides whose particularly
favourable climatic and soil conditions have made them
ideal locations for establishing intensive monocultures,
such as vineyards and olive groves.
The total abandonment of a plot of land is often
preceded by the withdrawal of more labour-intensive
traditional farming practices, which include the
maintenance of terraces, retaining stone walls or water
drainage network. As these practices are progressively
abandoned, so too do the relevant agricultural systems
generated and conserved by them tend to become
progressively simplified and more monotonous (beaufoy
et al., 1994; baldock et al., 1996; brouwer and van
der straaten, 2002). Under-utilization of agricultural
land or its total abandonment can thus imply harmful
consequences on the environment in mountain regions.
Here, the discontinuance of any farming practice, or
even land management of any kind, rapidly leads to the
regression of higher flora rich areas to scrubs dominated
by just a few species brought about by uncontrolled
secondary succession processes (cec, 2001), thus causing
a radical change in vegetation cover and a decline in the
overall landscape variety.
Several factors contribute to determine the environmental conditions for early colonization by new plant
and animal species and the subsequent successional
process, such as the disturbance regime, the original
heterogeneity of the landscape, the previous land use and
pre-existing vegetation cover and fauna, climatic and
geomorphologic conditions and how and when
abandonment has taken place (preiss et al., 1997;
baudry and bunce, 1991). Each of these factors may
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result in a different outcome of the secondary succession
process, which might lead to the establishment of
different herbaceous or shrub communities (cernusca et
al., 1998). All in all, however, the progressive invasion by
shrub or tree species leads to the shrinking of open
ground habitats and eventually reduces landscape’s
heterogeneity and variety of the habitats, which, in turn,
causes a decrease in overall biodiversity (genghini and
de berardinis, 1999).
When looking at biodiversity trend in connection with
spontaneous plant recolonization processes, it is
important to bear in mind that the mere number of
species is not automatically a meaningful indicator of the
environment’s general good health, since the relevance of
the individual species – in terms of rarity, ecological
function, and biogeographic and evolutionary
significance – is often even weightier. During the later
stages of the secondary succession process resulting from
farmland abandonment, the more ecologically
specialized species actually tend to disappear giving way
to more competitive species. All this causes a significant
reduction in plant and animal biodiversity and the rapid
disappearance of the lower and more open grass and
shrub communities, which usually feature a wealth of
species, endemisms and flowering plants, and constitute
the early stages of the secondary succession process
(naveh, 1994). Therefore, there is often a sort of
temporal variability in the direction of impacts. For
instance, floristic diversity is likely to increase during the
very early stages of secondary succession (höchtl et al.,
2004; baldock et al., 1996), whilst plant biodiversity
seems to decrease during the course of afforestation
process, as the landscape becomes more uniform.
As far as terraced agricultural land is specifically
concerned, there is still very little literature on the
subject. Outside the Alpine arc, a number of studies have
been conducted, in particular, on the terraced hillsides of
the Mediterranean islands. The Geography Department
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of the University of the Aegean, for instance, has
conducted a research campaign on the Greek islands of
Lesvos and Samos, analysing succession in abandoned
terraced ecosystems and comparing them with those still
planted with olive groves. In this case the scale of analysis
is a key factor: while plant species richness and evenness
remain basically unchanged at ecosystem level (i.e. in
sampling areas of about 1 ha), these parameters change
when measured at a more detailed level, with abandoned
sites having less species and individuals per sample
quadrates of 1 square meter, thus meaning that species
richness and frequency differ significantly between
abandoned and cultivated terraces at a small scale
(dalaka, personal communication).
Research into secondary successions on formerly farmed
terraced land was also conducted on Pantelleria island,
with researchers endeavouring to develop a methodology
to assess how the ecological conditions determined by
terracing - which are different from those in open fields affect spontaneous plant recolonization processes (rühl
et al., 2005).

2. terracing, a borderline case:
current state of knowledge
Terraced systems are a part of the mountain landscape
that expresses certain, very definite environmental,
orographic and, above all, social situations. In the Alpine
arc, they have attracted the attention of historians,
geographers and architects. Naturalists have only looked
into terracing on more rare occasions, except where it has
been incidental: quite understandably given that these
are synanthropic environments any way, and not
considered to be entirely natural.
Analysing what little geobotanical literature there is,
though, we can detect elements that help qualify the
terraced systems as fields that retain an interest
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Figure 2.
A comparison between
cultivated and uncultivated
terracements on Brenta
Valley’s slopes: in the long
period the abandonment
reduces the vegetal
biodiversity (photo
L. Fagarazzi, 2007).

[2.]
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factor and are almost never mundane.
The fact that these systems, while closely linked,
originally at least, to subsistence agriculture, are not easily
converted to industrialized or intensive farming (since
they require constant and costly maintenance), has
helped conserve ecotonal situations (marginal, niche and
transitional situations), which certainly offer impressive
biodiversity, faunal species included. This subject most
likely still lacks data of a quantitative nature, which
would be needed for it to count statistically, though the
phenomenon still appears to be significant if the last few
decades of observations are anything to go by.
The case that has been looked into most thoroughly,
quite recently since the study is still being published
(sarzo, 2006), concerns the area around Senter in the
Terragnolo Valley. This is a complete, well-structured
study in which data of a vegetational nature are
associated with surveys of a historic/anthropic nature
and, of course, with the geomorphologic properties of
the sites. It has also led to the first organized attempt at
classification. The same author (sarzo, 2004) has also
dealt with dry stone walls and their scenic value. Again in
the southern part of the Trentino region, on Mount
Brione, in collaboration with Prosser (prosser and
sarzo, 2003), a more systemic approach was attempted
to rate the nature value.
There is relatively little information of a geobotanical
nature on the terraced systems in other Alpine areas.
There is a shortage of recent data on the famous terraces
of the River Brenta Valley, which have been monitored
for some decades and even today remain quite
illustrative, whilst it is worth remembering Cobau’s
studies on the weeds afflicting the tobacco fields, in the
early decades of the last century (cobau, 1913). This
character was summed up well by busnardo (2004), a
man from Bassano who gives a good account of the
landscape’s recent evolution. In some cases, the changes
that have affected the plant landscape can be
58
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documented by analysing ancient herbariums, which
point to the past presence of environments that have
disappeared entirely today (lasen, 1990).
In the Valtellina Valley, viticulture has interested botanists
as well, albeit marginally, and the specific contribution of
two botanists in particular, Gerdol and Gavazzi (1985), is
worthy of mention. The Aosta Valley, except for the odd
generic reference (individual and sometimes causal notes
on the flora), has only in recent years become the subject
of an organized survey project (bovio, personal
communication). Environments dominated by a
Mediterranean influence, especially Liguria, do not
belong to this geographic context and instead have well
known and thoroughly investigated cases and situations,
in a biogeographic and historic/anthropic setting that
differs greatly from the Alpine environment. In FriuliVenezia-Giulia, regardless of the fact that the region is
home to systems of considerable scenic value, studies have
been conducted into the new forest formations that have
quickly become established in many sites, partly due to
high rainfall (salbitano, 1988a, 1988b). In Alto Adige,
an autonomous province of northern Italy that has had
landscape plans in place for several years, the opportunity
to take advantage of grants and other available incentives
has had the effect of checking the tendency to abandon
sites almost everywhere, yet biodiversity is still at risk due
to intensive land uses. However, there appears to be no
tradition of geobotanical literature pertaining to the
terraced systems.

3. data emerging from the study of systems
in the terragnolo valley
We thought it would be opportune to extrapolate a
number of elements from sarzo, 2006 (with the
permission of the author, who we thank for being so
helpful) as said elements can be considered valid,
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generally speaking, for other Alpine valleys, with due
proportions of scale.
– The element that most characterizes the landscape is
the abandonment of the land along with its crops and the
resulting spontaneous afforestation.
– The communities (phytocoenosis) worst affected by
this abandonment are: the vineyard archaeophytes; the
associations of xerophytes inhabiting dry meadows and,
in general, the herbaceous communities that characterize
the poor meadows.
– The stratigraphic succession – from the dolomitic rock
(Dolomia Principale) to the red Scaglia Rossa – is
singularly identical to that of the peaks of Feltre (around
Fonzaso and Arsié, in the western part of the Feltre area,
at the very outskirts of the viticultural area), where there
is no shortage of examples of terracing. Data on them
concern almost exclusively the flora and were gathered
through expeditious observations of a qualitative nature
since there has never been a suitable opportunity to study
the phenomenon in any detail. There are very obvious
analogies, for that matter, whether of a structural or
historic/anthropic nature.
– In the case of Senter, the systemic study has led to the
determination of five basic types: newly formed thickets;
formerly cultivated grassland; abandoned vineyards;
vineyards/vegetable gardens managed with traditional
methods; vineyards/orchards with a modern layout.
The vegetational picture was put together based on
classic phytosociological surveys (58). The result, whose
intricate structure and complexity make it altogether
surprising, can be summed up as follows and comprises
no less than 18 vegetational units involved in
associations. These units can be attributed to eight
different classes of vegetation:
– Walls, belonging to a sub-Mediterranean environment,
with high nitrogen content: Parietarietea judaicae (5
associations);
– Weeded crops. Stellarietea mediae (1 ass.);

– Uncultivated, nitrophilous/ruderal vegetation. Artemisietea vulgaris (1 ass.);
– Rich meadows. Molinio-Arrhenatheretea (1 ass.);
– Dry wall borders and ground that is rocky on the
surface. Sedo-Scleranthetea. 2 associations in a habitat
rated as priority by the eu (Alysso-Sedion albi);
– Dry meadows. Festuco-Brometea. 2 associations, one of
which is xerophilous, the other mesophilous;
– Edges. Trifolio-Geranietea sanguinei. 1 association;
– Nemoral vegetation (deciduous woods). QuercoFagetea (4 associations and one non-native black pine
grouping).

4. emergencies affecting flora
In Trentino, a province that boasts a wealthy tradition of
nature studies, pedrotti (1996-97) dealt with the
vineyards in the Leno Valleys, pointing out their
considerable interest and the presence of various plant
taxa that were becoming more rare. sarzo (mentioned
work being published) identifies various species on the
province’s red list (prosser, 2001), including 4
endangered (en), 5 vulnerable (vu) and a rather larger
number of near-threatened (nt) species. The four species
rated en are: Bupleurum rotundifolium, Carlina
acanthifolia, Ophrys holoserica and Polycnemum majus.
His conclusion is most significant: “the remaining parcels
of viticultural land are real plant biodiversity hot spots”.
Direct knowledge acquired in the south-western part of
the Feltre area, despite there being no selective, organized
study, confirms the value of this surviving cultivated
land. In lasen (1984) and argenti and lasen (2001,
2004), there is frequent mention of species that are
decidedly rare in the province, most of which are
therophytes occurring widely throughout the Mediterranean, with some once grown for officinal purposes.
However, rather than to terracing in itself, the cause
Plant biodiversity and nature value
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should be attributed to the mesoclimatic conditions as a
whole, which are characterized by a narrower
temperature range, better protection from northerly
wind currents, a higher average temperature and
relatively lower rainfall. Lastly, there is no doubt – if we
also take into account the other examples of terracing in
the area (where viticulture reigns supreme), even though
they are less impressive – that crop care was a decisive
factor in the development and conservation of such a
distinctive range of flora.
To mention but a few examples within the province of
Belluno alone, we have the cornflower (Centaurea cyanus)
and corn cockle (Agrostemma githago), whilst others, such
as Neslia paniculata in the northern part of Agordo,
survive on rubble, in uncultivated areas, where they have
found a secondary habitat. Those that suffer most are,
above all, the xerophilous species living on the dry
meadows, which are plagued both by the advance of
shrubs and by the consequences of the land’s evolution
towards a more mature setup. The thermophilous species
along the edges, on the other hand, last longer,
disappearing only once the woody cover has closed over
completely.

5. closing notes:
the new frontiers of conservation
To retain high levels of biodiversity in systems that have
been subjected to human activity for centuries, active
protection programmes need to be developed. As a
matter of fact, in recent years, it seems clear that progress
has been made, at an awareness level at least, from the
idea of passive protection – which was often the
predominant idea in the past – to the notion of proactive
conservation, which requires targeted action.
However, we can see that it still proves under-applied due
to a lack of resources earmarked for its management.
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Historically, there has been an interesting transition from
protection measures designed to benefit individual species
(for example, regional laws to protect flora and fauna, such
as those introduced in the Veneto Region in 1974) to
regulations that provide for the protection of the actual
habitats (the above-mentioned Community directives),
and to international agreements (biodiversity agreement,
climate agreement etc.), which entail system policies.
Nonetheless, it is believed that a cultural effort is still
needed to progress from an approach linked to the
protected species/habitat/areas sequence – which has made
an essential contribution nonetheless – to one founded on
populations/dynamic series/landscape in which nature
values are not considered sectorally, and are instead seen
from a dynamic point of view as continually interacting
with other factors and the inevitable changes to the region.
Maintaining the terraced systems is not just a way of
helping to protect the landscape: often it is also a way of
helping to protect plant biodiversity. This only applies in
the event crops are handled in a traditional manner.
Excessive fertilizing, especially fertilizing with livestock
effluents, would appear, as has been demonstrated, to
have a more diversity-killing effect than abandonment
and would seem to be destined to have negative
repercussions for centuries to come. We should bear in
mind that diversity cannot be assessed with conventional
methods alone (number of species, fragmentation of
habitats, etc.) and that ecotonal and marginal situations
– which are hard to detect – are often some of the most
interesting. It is a problem of scale that, for simplicity’s
sake, is frequently omitted or underestimated.
The current level of knowledge and survey instruments
can help reinstate those regional identities that have been
damaged by rapid evolution. However, coordinated
medium-term policies are needed to prevent them being
translated into aesthetic makeovers and tourist marketing
operations, which would have no positive effects as far as
biodiversity is concerned.
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Productive and environmental problems
of the terraced areas in the Alpine space
M. Freppaz, A. Agnelli, B. Drusi, S. Stanchi, C. Galliani, V. Revel Chion, E. Zanini

1. the terraces: artificial landscape and soil
During the past centuries the man activity has
modelled steep areas, through works followed and
overlapped one another, with the aim to permit
rational agricultural practices in the mountainous
regions. In this way, terracing made of drystone walling
with the use of autochthonous materials were built by
man to increase the cultivable land, as well as solving
issues as soil conservation and water management. By
modifying the mountainside geometry (length and
slope), better erosion control, through reduction of the
water superficial flow, and water infiltration was
obtained. This latter effect implied larger amount of
available water for the crops.
The terraces were not born as landscape elements, but
they originated by people needs through a collective
effort addressed to solve problems of existence and
settlement in unfavourable environments. The need to
improve the agricultural activity produced the birth of
terraced landscape that, by creating limited flat
surfaces and making the most of favourable exposures,
permitted the development of mountain agriculture
and the growth of more or less wide communities
within these lands. The mountainsides modification
process, thanks to religious orders and monastic
communities, started to spread during the low middle
age when the breaking up of the fields and the
construction of terraces increased. The scarcity of
suitable agricultural areas pushed the population of the
alpine regions to focus their efforts toward the
mountain sunny slopes where they built impressive
terracing, as occurred in the Brenta Valley (ne Italy) or
in the low Aosta Valley (no Italy).
The soils of terraced areas have generally a slope lesser
than 10% and a depth often dependent from the crop
they have to host. For example, for the cultivation of
tobacco in the Brenta Valley, the minimum soil

thickness was 30 cm (arpav, 2006). The absence of
soils with higher thickness in this area represents an
index of the problems linked to the finding and
transport of the earthy material. In other areas, as the
low Aosta Valley (no Italy), the vineyard soils have
greater depth, around 70 cm, allowing a proper
develop of the vine roots. The amount of fine material
within the terrace soils is function of the starting
parent material characteristics. Generally, the terraces
construction brings a general improvement of the
agronomic characteristics of the soils (shrestha et al.,
2004; beach and dunning, 1995), summarising as an
increase of soil thickness that may be explored by roots,
organic matter content (thanks to the frequent
manuring and organic amendments) and water
retention, together with a reduction of the rock
fragments content. An interesting aspect of the terraces
construction is the evaluation of the amount of soil
moved for the terrace filling. For the case of Brenta, it
was estimated 185 kg of soil per sq m; this data,
although limited to the solely upper 30 cm, if applied
to the whole terraced surface could give the idea of the
enormous work made by the local population during
the past centuries (arpav, 2006).

2. characteristics of the terraced areas
productive systems
The European Alpine Space covers an area of 19 × 106
ha and is populated by 13 × 106 people (galluzzo,
2006). The presence of rural communities in the
alpine regions is very important: from a social point of
view, since they have a primary role for the protection
of a fragile environment which is able to survive only
if well managed, and from an economic point of view,
thanks to production of unique and certificated
products, well accepted on many markets.
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Terraces are spread worldwide, although characterized
by different materials and shapes. In Europe (Italy,
Switzerland, France, Austria, Spain, Greece, Slovenia
etc.) they are present in many mountainous areas and
cultivated with vines, olive trees, chestnuts, or used as
pastures and for the production of forage.
In general, the mountain agriculture has some negative
aspects, such as land pulverization, position of the
fields, scarce possibility of mechanization, low
productions, scarce entrepreneurial preparation of the
landowners, distance from the markets. Anyway, these
negative factors are often balanced by favourable
pedoclimatic conditions that can assure quality and
typicality of the products, and hence a high vocation of
the production environment.
The high cost of production in the case of the fields
placed at the higher elevation or on the steeper slope is
partially solved by familiar management of the farms
and establishment of consortia. These latter, especially
for wine and dairy products, often group the producers
of a valley or a municipality. However, the production
costs are always higher than those for the plain. For
example, the managing of a mechanized vineyard
placed in a plain area needs 50-60 hours/ha, whereas a
not mechanized mountain vineyard needs from 600
hours/ha (where is possible to install monorails) to
2000 hours/ha (fregoni, 2001). Further, the
management of the alpine terraces, since the course
texture of the soils, needs often a continuous water
supply; for the Brenta terraces it is estimated equal to
3-11 L/sq m for the growing season (arpav, 2006).
For the orchards, a common problem could be the
plants age and the vegetal material chosen at the time
of the plantation. For example, it is frequent to have
vineyards with vines of 50-60 years old and, at the
same time, younger plants replanted following disease
or death of the original vines; further, the genotypes
used for the plantation were often chosen on the basis
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of the quantitative aspect of their production more
than for the quality of the produced wine.
Another critical element that has to be considered
within the productive chain in the terraced areas is the
human factor. In fact, in these land the workforce is
not only scarce but also with high average age, since
the young people tend to leave these places moving to
big cities or down to the valleys.

3. farming the terraces
The vine cultivation is one of the more diffuse
productive realities in the terraced alpine areas. In
Europe we have around 200,000 ha of mountain
vineyards, of which 93,000 ha in Italy, 31,000 ha in
Austria, 2,000 ha in Spain, 23,000 ha in Germany,
12,000 ha in France, 6,000 ha in Portugal and 3,800
ha in Switzerland (OBINO, 2003). This “heroic” vine
growing is characterized by pedological, climatic,
botanical and managerial variables, which are typical of
the different regions (and, even, municipality or
contiguous valleys), and by unique wine organoleptic
characteristics.
Since the complexity of the different factors
(productive, socio-economical, and those linked to the
landscape) influencing the cultivation of the vine, it is
possible to define the vineyards of the mountain
regions as “polyfunctional vineyards” (bertamini et al.,
1994):
1) vineyards with prevalent productive functions –
vineyards placed in the most of favourable
pedoclimatic areas, were the vine-growing has to be
encouraged and, where possible, fitted to the modern
criteria (introduction of new varieties, adequate
management practices, etc.);
2) vineyard with a landscape function – vineyards with
prevailing landscape interest where it is necessary to
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[1.]
Figure 1.
Arnad, Valle d’Aosta: terraced
vineyards (photo S. Stanchi,
2007).
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provide for constraints preventing their destination to
other uses;
3) vineyard with a preservative function on the
landscape – vineyards that have a protective function
versus the hydro-pedological instability and that,
hence, have to be maintained or replaced with other
artificial or natural cover;
4) vineyard without any significant function – those
vineyards compromised by the pressure of the human
activity.
A different case is represented by the olive tree
cultivation in the alpine regions. The oldest document
reporting the olive tree cultivation on the western Alps
goes back to the 6th century, and it is the foundation
act of the Saint Maurice d’Agaune Abbey (Abbatia
Sancti Mauritii Agaunensis), (Switzerland) dated April
30, 515 dC. In this document are listed the landed
properties that the King Sigismondo of Borgogna give
to the Abbey (vallomy, 2007). These properties
comprised of some cultivate fields and also olive tree
plantations. Other existing documents testify the
presence of olive tree plantation in the low Aosta
Valley, mostly during Middle Age and at the end of
18th century. These attestations confirm the past
diffusion of the cultivation of Mediterranean species in
the alpine environment, between 500 and 700 m a.s.l.
Possibly, the disappearance of the olive tree cultivation
is partly due to the climatic cooling, occurred during
the Little Ice Age. Today, the actual global warming has
produced climatic conditions suitable for the
reintroduction of olive tree, which could have very
good production in the alpine space. The plantation of
this culture could allow the recovery of the abandoned
terraces without any damage to the other economical
realities. The olive tree is well adaptable in the inner
areas, on the medium hillsides, and it is able to yield
fruits also in cold environments, if sheltered from the
wind. In fact, it can tolerate the rigid winter
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temperatures because it goes early and in a continuous
way in vegetative rest. The olive tree does not tolerate
high rate of humidity.
Among the other crops that could be able to occupy
the terraced surfaces of the alpine space, those with a
higher added value are apple and pear tree, small fruits,
potatoes and officinal plants.
The apple and pear tree require a deep soil for their
rooting. This requirement can be overcome by the use
of micro-irrigation (such as that drop by drop), which
favours the developing of superficial rooting systems.
However, if one decides to plants arboreal crops it has
to consider the risk of structural alteration that the
orchard could produce on the terraced systems. In fact,
the trees can generate instability phenomena due to the
weight of the whole biomass resting on each terrace
and through the pressure exerted by their roots on the
internal walls of the terraces.
The cultivation of potatoes, that prefers soils without
hindrance to the development of tubers, is favoured
when the terrace soils have a low skeleton content.
Small fruits represent a valid option for the cultivation
of the terrace soils, thanks to the low mechanization
needed, high profitability and the easy adaptation to
different climatic condition; shallow soils do no
represent a limiting factor for these crops. With the
terms “small fruits” are generally indicated raspberry
(Rubus idaeus), blackberry bush (Rubus fruticosus),
blueberry (Vaccinium corymbosum), currant (Ribes
nigrum, rubrum, volgare), gooseberry (Ribes grossularia). In Italy, small fruits are cultivated on 350 ha
with a production of around 3,000 Mg; since the
importation of these products are around 10,000 Mg,
it appears that there is still space for these crops. With
a limit for their cultivation around 800-1000 m a.s.l.
(with slightly higher limits for strawberry and
raspberry), their rusticity and adaptability to different
climates and soils make the small fruits a crop suitable
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to exploit the abandoned or unused terraced areas of
the alpine arc.
The officinal plants are required for the production of
many herbalist and pharmaceutical products and
flavours for the spirits. The more suitable situations for
the cultivation of officinal plants are those at low
elevation and with the better exposure, where prickly
pear and other thermopile species, such as rosemary,
sage, lavender, marjoram, thyme, saffron, are well
adaptable. The plants for the production of essential
oils can be cultivated with great results in sandy soil
with south exposure; with less favourable exposure and
with lower temperature it is possible to grow mint,
valerian, angelica and other species. At higher
elevation, with great thermal ranges between day and
night, calendula finds its optimum for growing.

4. abandonment and recovery
of the terraced areas
One of the environmental problems that many
European country have been facing from years is the
post-agricultural dynamics of the abandoned terraces.
This is the problem of the managing of the marginal
agricultural area that, once abandoned because the
agricultural activity are anymore profitable (after
centuries or even millennia of cultivation), are recolonized by the natural vegetation (montanari,
2005). The abandonment of the agricultural practices
brings to an evolution (secondary succession) that goes
toward a new equilibrium controlled by the
environmental conditions. For example, if we consider
the terraced vineyards of the medium Aosta Valley
(Italy), the early species colonizing the abandoned
crops are mainly bushes (roses, blackberry, privet, etc.),
followed by a xerophilous downy oak wood; on shifted
soils with superficial water table prevails the seaberry

(Hippophae rhamnoides L.) (filipello et al., 1985). Of
course, the paths of the more or less natural successions
depend on factors characteristic of each area (exposure,
elevation, geological substratum, etc.); this factors, in
turn and over long period, can change their
relationship or be modified. Aosta Valley, for example,
has a dry continental climate with long winter that
extends times and types of the uncultivated terraces
evolution (montanari, 2005). For Liguria (Italy), the
things are different: with a temperate mediterranean
climate, high amount of precipitation and mild winter,
may be sufficient 10-15 years to convert an abandoned
vineyard of Cinque Terre in a scrub of erica arborea,
strowberry tree and holly oak, and 20-25 for the
establishment on the abandoned terracing of a wood of
maritime pine (aa.vv., 2002). About the same period
of time (25 years) is needed by an abandoned olive tree
plantation on the terraces of Riviera di Levante
(Liguria, Italy) to be completely “drowned” and
“suffocate” by blackberry bushes and evergreen
clematis; the next step of the succession will be going
toward a thermopile broad-leaved wood, made of
downy oak, flowering ash and hophornbeam
(pividori, 2000; montanari, 2005).
The abandonment of the terraced agricultural areas in
the alpine regions during the last 30 years has
produced a loss of fertile soil, an increase of the hydropedological risk, a loss of biodiversity and of a rich
cultural heritage.
The interruption of the terraces management may
bring also a change in the physical and chemical
properties of the soils. These variations are particularly
due to the lasting of the abandonment, and, also if they
are not show evident changes in the characteristics of
the horizons, as occurred in the low Aosta Valley (no
Italy), they could anyway alter some soil chemical
properties. The terrace soils of Brenta Valley,
abandoned from around 10 years, showed a reduction
Productive and environmental problems of the terraced areas
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[2.]
Figure 2.
Panorama of the low Aosta
Valley from the terraced
slopes of Pont-Saint-Martin
(photo S. Stanchi, 2007).
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of the available phosphorous and potassium due to the
interruption of the fertilization practices.
The conservation of the terraced landscape in the
alpine environment has to be done considering that
the great part of agricultural terraces are placed on the
better sunny slopes. This implies that the terraces
could become sites of valuable high quality food
production, well accepted by the markets (lyabel,
2005).
If one hypothesizes a productive recovery of the
abandoned terraces it very important keep in
consideration the pedological characteristics (e.g.
thickness, texture, pH, etc.) of the different sites, since
they are significantly able to affect the crop
productions. Further, the difficult access to the fields
and the scarce possibilities of mechanization may
strongly reduce the profitability of any crops,
particularly within the alpine space. Recent studies,
however, showed that too much drastic project for
favouring the mechanization of the agricultural activity
in terraced fields could bring to a soil impoverishment
and trigger run-off and catastrophic erosion phenomena (ramos and martínez-casasnovas, 2006).
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Theories and concepts of landscape perception
and their potential relevance for terraced areas
Arne Arnberger, Renate Eder

1. landscape change
and aesthetic qualities of landscapes
The landscape is a basic component of the European
natural and cultural heritage, contributing to human
well-being, quality of life and consolidation of the
European identity. The landscape is also important as
a component of the environment of local residents,
and its scenic beauty is one significant motivation and
frame for recreational activities and rural tourism. The
landscape constitutes therefore a resource favourable to
economic activity, and its protection, management and
planning can contribute to job creation. These values
have been recognized at the European level documented by the establishment of the European
Landscape Convention in 2000 (council of europe,
2000).
Terraced areas are a cultural heritage which has been
developed and managed by local population for over
centuries or even millenniums. For many regions in
the Alps, terraced areas are a typical landscape feature.
For some regions, terraces yet form the area image.
However, developments in agriculture, society,
regional planning, production techniques, infrastructure or tourism have in many cases led to a
significant change or even destruction of landscapes.
This development has in particular affected terraced
landscapes, not only their ecology but also their
landscape character. During the last decades, elements
and land uses typical for terraced areas such as slopes,
dry stone walls, hedges, vineyards or orchards have
been disappeared in many Central European
landscapes because of the high management efforts
needed. Slopes and dry stones have been eradicated to
either enlarge the fields for large-scaled, more efficient
food production, or terraced areas have got abandoned
and eroded or were subjected to spontaneous
reafforestation, or they have been afforested. These
68

developments have an impact on landscape, and
therefore, on landscape aesthetics. This change in
visual quality can influence tourism demand for
terraced areas, but may also influence the life quality of
residents.
In the frame of the alpter project it was of interest, a)
whether traditional terraced areas belong to the more
preferred areas regarding their perceived beauty and b)
whether they could be used as an economic resource
for sustainable tourism. Prerequisite is that such areas,
particularly the slopes and walls, are attractive for
people. This chapter investigates the role of terraced
areas for landscape aesthetics. Based on general
theories and concepts of visual quality, and very few
existing empirical results, we try to answer the
potential relevance of terraced areas for landscape
preferences of man kind in a theoretical way.

2. theories of landscape perception
One important issue of landscape is its perceived
aesthetic by man kind. The terms aesthetics comes
from the classical Greek words aisthanesthai, to
perceive, and aistheta, things perceived (bell, 1999, p.
64). Since decades the exploration of landscape
preferences has been a research topic, and a pile of
investigations document the efforts to investigate
which landscapes are preferred. Related questions are
which are the landscapes elements and land uses, i.e.
natural elements such as trees or cultural elements such
as agricultural uses, and historic elements, influencing
significantly the landscape perceptions, and who
prefers which landscapes and why. The latter question
leads to the theories behind the expressed perceptions
of landscape preferences by humans.
When dealing with humans and their landscape
perceptions, then the complexity of human characters
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Theories of Explaining Landscape Perception

Evolutionary Theories
– Savannah Theory
– Prospect-Refuge Theory
– Information Processing Theory
– Psycho-Evolutionary Theory

Cultural Preference Theories
– Topophilia Theory
– Sense of Place
– Ecological-Aesthetic Theory
– Formal-Aesthetic Theory

has to be considered (hunziker et al., 2007). Each
person is unique and is interacting as a social being
with its social and cultural environment. The
biography of a human and the cultural and group
specific meanings may result in preferences for specific
landscapes or landscape features. At the same time,
humans are interacting and navigating through their
physical environment. Some places and their
landscapes belong to their everyday environments,
providing specific experiences over a long-term period
which can shape the preferences of each individual.
Humans are also expecting specific outcomes from a
landscape such as stimulation, information,
satisfaction, or stress-relieve (zube et al., 1982). On
the other hand, humans are biological organisms with
common needs, such as for food, a safe place to life etc.
Such commonalities may result in common
preferences for specific landscapes and landscape
features.
Within the field of landscape aesthetics, several
theories have been developed to explain landscape
preferences of humans over the last three decades. They
can be divided into two main fields: the Evolutionary
Theories and the Cultural Preference Theories
(hunziker et al., 2007; tveit et al., 2006). The
Evolutionary Theories are for all humans relevant and
universal, because of the common evolutional
development of man kind (Fig. 1). These are
biological-instinctive reactions to landscape-based
stimuli. Landscape preferences reflect biological needs,
to navigate and survive in a landscape. One of the
maybe best known theories, the savannah theory
developed by orians (1980), is based on the living
conditions of the prehistoric humans in Africa. In
several studies, savannah-like landscapes consisting of a
mosaic of tree clumps, open grassland and water bodies
received higher preferences scores than for example
landscapes with dense forests.

Another widely quoted theory is the prospect-refuge
theory (appleton, 1975). Following this theory,
landscapes which enable the biological survival of
primitive humans as prey and predator by providing
opportunities of surveillance and shelter (seeing
without being seeing) received higher preferences
(tveit et al., 2006). An open landscape with some
wooded parts and viewing points may fit the needs of
the prehistoric humans. Empirical results testing the
theory indicated that men prefer prospect-landscapes,
whereas women evaluate positively refuge settings.
The information processing theory (kaplan and
kaplan, 1989) assumes that landscapes which allow
humans a rapid processing of information and thus
easing its use and the navigation through it are more
preferred, because they assist prehistoric humans to
survive. Kaplan and Kaplan developed four concepts
for assessing landscape beauty, i.e. complexity, mystery,
coherence and legibility. A mosaic of dense forests,
fields, water bodies and open woods may yield in the
optimum combination regarding landscape preferences. However, empirical results were mixed, not
completely supporting this theory. Another theory
refers to the capability of landscapes for restoration
from psycho-physiological stress (ulrich, 1983),
considering the role of natural versus urban scenery in
reducing stress.
Cultural Preference Theories focus on norms and
values. It is assumed that differences in landscape
perceptions depend on the individual social and
cultural background and on past experiences with
landscapes (tveit et al., 2006). For example, some
landscape elements such as bell towers as symbols for
Christians or small-scaled traditional cultural landscapes, as symbol for better past times, are used for
communication for social group belongings. Several
theories have been developed: Tuan (1974) based his
developed topophilia theory on the role of socioTheories of landscape perception and their relevance for terraced areas

Figure 1.
Landscape Perception
Theories (modified from
hunziker et al., 2007; tveit
et al., 2006; zube et al., 1982).
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demographic attributes. Gender, age, knowledge, or
occupation are factors forming landscape preferences.
Litschauer and Arnberger (2006) showed, for example,
that women preferred orchards in blossom much more
than men.
Related to the topophilia theory is the sense of place
theory. Sense of place describes the relationship
between people and their environment (hunziker et
al., 2007). Places frequently used, such as favourite
places often situated within the residential area, places
used since childhood or used for specific recreation
activities are of emotional significance for locals.
People feel more attached and committed to these
places, and try to preserve these. Thus, sense of place
and environmental concerns can be correlated.
Aesthetic appealing landscapes and landscape elements
in the surroundings may support identification
processes and can increase place attachment,
particularly when they support restoration processes.
The latter emerges as a function of time, and might be
more related to locals than to tourists. The ecological
aesthetic theory (gobster, 1999) assumes a preference
for ecologically sound landscapes, whereas the formal
aesthetic theory (bell, 1999) has its roots in design
theories following the gestalt psychology. The latter
theory is an expert-based approach, depending on the
training of the landscape evaluator.
Recent empirical results indicate that both the
Evolutionary Theory and the Cultural Preference
Theory are useful in explaining landscape preferences:
Landscape preferences are formed on biological and
cultural influences. Consequently, people generally
share a similar view of what makes for an aesthetically
pleasing landscape, but cultural and individual
experiences are forming unique preferences shaping
these evolutionary determinants. Landscape preference
is not merely based on the physical characteristics of
the landscape, but it is also a function of the particular
70
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lens through which the scene is viewed (bradley and
kearne, 2007). For example, whether humans are
hiking, farming or hunting, their activities will
significantly affect the nature of their relationships
with the landscape, in terms both what they put into
and what they take out of their interaction (zube et al.,
1982, p. 5).
Consequently, preferences for a landscape differ on the
basis of a person’s relation and involvement with it.
Forest professionals or farmers can display other
preferences than tourists, recreationists or environmentalists (bradley and kearne, 2007; gómez-limón
and fernández, 1999). This is because forest
managers and farmers have different ideas of the
proper land use, functions and outcomes of landscape.
Environmentalists might give higher weighting to
naturalness or rare plant species (hellmann, 2002).
Differences can also exist between the national and
regional population and tourists (hunziker and
buchecker, 1999). Empirical results also indicate that
if respondents can benefit from impacts by landscape
change, for example by the improvement of traffic
infrastructure, they would assess changes positively
(zube et al., 1982). Otherwise, landscape impacts
which are not controlled by and not benefiting locals,
were disfavoured. Abandonment processes, a topic
related to terraced areas, were perceived more
negatively by locals and the elderly, and when they
were in a progressed stadium.

3. aesthetic quality of terraced landscapes
- a first approach
Assessing the landscape beauty of terraced areas in
general appears to be rather challenging because each
terraced landscape has its own characteristics.
Considering the wide range of terraced areas included
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in the alpter project, ranging from vineyards to
meadow terraces, from chestnut and olive trees to
flower and vegetable terraces etc., one can image that
one overall evaluation score of visual quality of terraced
areas may not exist. Furthermore, published empirical
studies focussing on the aesthetic quality of such
landscapes are so far not existing. Only one empirical
study, developed in the frame of the alpter project,
provides some useful information about the role of
terraces for visual quality. This approach is described in
the 2nd volume, and some of the results will be
integrated in the following discussion.
The differences between the various terraces among
the Alpine space are striking. The cultivation form, the
topology, morphology, the surroundings, plot sizes,
materials and construction rules used etc. form unique
settings. A categorization of terraces can assist in the
theoretical evaluation of visual quality of terraced
areas, as basis for further empirical studies.
Nevertheless, some common features of terraced areas
can be derived. These are the vertical elements, (dry)
stone walls or slopes, and the horizontal elements; i.e.
fields, and the situation on a hill. Connecting elements
can be water channels or trails. Furthermore, existing
terraces are historical landscapes, looking back to
several hundreds or even thousands of years of
cultivation.
Empirical research on landscape preferences found
some indicators of visual quality, which Tveit et al.
(2006) categorized into several visual concepts. These
are linked to the above mentioned theories and are
interrelated, trying to describe the entity of a landscape
in respect to its visual quality. We used and modified
eight of these concepts regarding their relevance for
terraced areas and applied these for three types of
traditional terraced landscapes:
– Field terraces: The vertical elements are slopes stocked
with various degrees of vegetations; the horizontal

stripes are used for corn or vegetable production or as
meadows. Such terraces can be found for example in
Austria and in Switzerland;
– Vine terraces: The vertical elements are dry stone
walls; the horizontal stripes are used for vine
cultivation. These terrace types can be found
throughout Central Europe, dominating in Italy;
– Tree terraces: The vertical elements are dry stone
walls; the horizontal stripes are used as stands for olive
or chestnut trees. These terraces can be found for
example in Italy and France.
The degree of openness, an important concept for visual
quality, is strongly related to preferences, and closely
linked to evolutionary theories. Several natural forms
of opening areas are preferred over a single large
opening, and savannah-like landscapes are preferred
over dense forests. Empirical results indicate that forest
cover of more than 50 to 60% of land is disfavoured.
Regarding openness, the terraced areas within the
alpter project range from widely open cultivation
forms, i.e. meadows to bush-like vegetation forms such
as vineyards to semi-open (olive trees) and to more
forest-like forms such as chestnut trees. Openness can
be also influenced by the vertical elements. Vineyards
separated by dry stone walls are more visible than
hedge-separated fields. Hedged landscapes also contain
a sense of mystery inviting humans to explore the
landscape. Arnberger and Eder (in press) found that
hedges stocking on slopes play a positive role for
landscape preferences of field terraces. In most cases,
terraced areas are open or semi-open landscapes,
potentially receiving higher preference scores.
However, the perceived landscape beauty may depend
on the surroundings and the extent of terraced areas.
An open terraced area in a completely forested setting,
for example, may be perceived differently as in a
cultural landscape consisting of a mix of meadows,
terraces and water bodies.
Theories of landscape perception and their relevance for terraced areas
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Naturalness is seen as a key concept of visual quality
from the evolutionary and the psychological stand
point. Landscapes to be known ecologically robust,
appearing naturalness and providing a place for
physical restoration enhance preferences. Natural
elements such as old trees, water bodies, or small
biotopes and natural lines and patterns, and the lack of
man-made structures and management play an
important role. For that concept the context seems to
be important: what is perceived as natural in an urban
setting may be perceived as unnatural in remote rural
areas. Vine terraces will score on this visual concept
low, whereas forest-like settings such as chestnut
terraces will score higher.
A sense of order and care, i.e. presence of active and
careful management is provided by all terraced areas.
Because of the high knowledge and efforts needed for
terracing land, they are signs of intensive and
sustainable use. Well maintained and linear structures
such as dry stone walls as well as regular patterns of
terraced plots enhance landscape preferences.
Terraces provide a coherent, harmonious and understandable impression of a landscape. The use of
hillsides for food production by terracing seems to be
a logic way. Additionally, terraces are a common
feature in many landscapes produced by different
cultures, providing a “cross-cultural understanding”.
Linear structures and more or less regular patterns of
plots as well as repeating colours of, for example stone
walls, support understanding and readability of the
landscape and, partly, wayfinding. Furthermore,
terraces of an area were erected in the same way using
the same materials following the same construction
rules. Although many people worked independently of
each other, they have produced a coherent landscape
that fits together so perfectly with outstanding
aesthetic quality (bell, 1999). Traditionally built and
used terraces may also display a harmonious
72
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relationship between land use and natural conditions.
Landscape consisting exclusively of terraces, however,
may provide too much coherence and can be perceived
as boredom.
Man-made elements which are visually intrusive such
as infrastructure or urban elements disturb the visual
quality of landscapes. Whether dry stone walls and the
horizontal fields are perceived as disturbing elements
we can not answer yet but this seems to be unlikely
because they may be perceived as a historical,
sustainable and coherent land use. In addition, we
found in our analyses (arnberger and eder, in press)
that slopes of field terraces contributed positively to
landscape preferences compared to landscapes not
structured by slopes.
Terraced areas provide historical richness and are sign
of a historical continuity by the signs of several timelayers (patina). Cultural elements such as dry stone
walls, water channels made of stones, historical
building and trails, and traditional agricultural
structures as well as traditional land use practices
enhance the visual quality. As each farmer and his or
her descendants maintained this system, terraced
landscapes achieve a sense of continuity and harmony.
Larger terraced areas can create a strong visual image in
the observers, making landscape unique and
memorable (genius loci). The presence of dry stone
walls, slopes, hedges, vineyards, landmarks, unique
cultural-historic elements, spectacular viewpoints etc.
produce sensations of beauty. Such landscapes,
particularly when in combination with water bodies,
can evoke strong place identities and a strong image in
the observers. Famous examples of terraced areas
providing a strong visual image are Cinque Terre in
Italy or the Austrian Wachau.
Terraced landscapes are complex landscapes, providing
diversity and richness of landscape elements and
features because of the presence of fields, slopes,
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[2.]

[3.]

shrubs, trails, stairs, trees, stone walls, and buildings,
intertwined with each other. Complexity can also been
achieved by the mixture of different types of farming
activities, which can be found in many terraced areas.
Complexity with order, which is given in terraced
landscapes, provides additional visual richness with a
scene.
Summarizing, one can assume that traditional terraced
areas are of landscape beautify, particularly when
different landscape features can be found, structuring
and enriching the landscape. These assumptions are
supported by the empirical study of Arnberger and
Eder (in press), which documented that terraced areas
enhance landscape preferences and that terraced areas
are attractive for tourism. Based on the variety of
terraced landscapes given within the alpter project,
however, landscape preferences will be different for
each type. Further empirical research is urgently
needed to confirm or to reject the above theoretically
developed assumptions and to fully understand the
landscape preferences of various types of terraced areas.

Figure 2.
Hedge-separated terraced
areas structure the
landscapes and provide
a coherent, natural,
harmonious and
understandable impression
(photo A. Arnberger, 2005).
Figure 3.
Terraced areas such as the
Wachau are complex and
historic landscapes providing
visual richness (photo
A. Arnberger, 2004).

Theories of landscape perception and their relevance for terraced areas
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Part two
TERRACED LANDSCAPES
The descriptive profiles of the eight research areas hereby presented, constitute
only a brief synthesis of the results obtained from the articulated analysis and
filing methodology of the terraced areas, agreed at an international level within
the project field and available on the web at www.alpter.net. The quantity
of research materials produced, which here for space availability reasons
do not show up, will be object of local publishing by the single partners.
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Provence-Alps-Côte d’Azur
Terraced landscapes of the Maritime Alps
Jean-Marie Castex, Andrée Dagorne, Mohamed Ben Jeddou, Gourguen Davtian, Guy Massa, Francis Gorda

1. geographical profile
The researched area is located by the far east of
the Provence-Alps-Cote d’Azur Region, in the
Maritime Alps. The localities object of the
research, go from north to south, from the
Mercantour massif to the Mediterranean Sea.
The areas once organized as terracing
depended by the quality of the soil, by water
availability and by the demographic level. The
rural exodus and the crisis of the traditional
agriculture are the explanations to the
diminishing of cultivated areas. It is difficult
to set an exact date for the terracing, but the
valorization of these steep hillsides goes back
to at least the 10th century. Following the
14th-15th centuries’ destructions, the reconstructions of the 16th century took place: in
this occasion, even less favourable inclinations
were colonized, therefore the plotting got
fractioned more and more.
From the original agro-pastoral organization,
they moved to an exclusively pastoral usage of
the land in the non-cultivated areas. The “dry”
crops (wheat, barley, rye, legumes) have
disappeared. The chestnut woodlands have
been abandoned, only olive resists. The
breathing is nowadays limited to a few flocks
up in the mountain. Just a few gardens are
watered nearby the villages.
The most recent historical source is the
Napoleonic Land Register (1837, 1868, and
1873), supplying a cartography and data on
the usage of the land before the 19th century’s
changing.
The reason for choosing these localities are
varies: what is and what will be the future and
the role of the terracing in the fast
urbanization environment (Auribeau)? Can
they still guarantee the land integrity, of the
water resource and partially of the
communication network (Granile, Rigaud)?
The scrubbing by the animals will permit the
control over the abandoned areas and the
prevention of fire over the terraced areas
(Sigale)?
Their economic importance is certainly in the
prevention of the capital these infrastructures
76

represent, in quality of not yet deteriorated
environments with extensive olive and
chestnut plantations, in terms, most of all, of
tourist attraction towards landscapes still
characterized by a multi-millennial and preindustrial civilization.
2. geological profile
The areas of interest belong to different parts
of the same structural and bioclimatic
establishment of the Maritime Alps. The prealpine sedimentary coverage (3: Sigale) is bent
in the three convexities of the basement: the
Mercantour north side (1: Tende-GranileRoquebillière), the Barrot dome, central (2:
Rigaud); the Tanneron south side (4: Peygros
a Auribeau).
The average annual rainfall increase from the
800 mm of Auribeau to the 1,093 mm of
Roquebillière, at the bottom of the northern
summits, where the duration of the
Mediterranean dry season decreases until
disappearing completely. At the same time,
the scattered scrubs of shrubs, cork oak and
Aleppo pines at Auribeau, become reafforested areas of white oak and olive
plantation of Sigale, and inclined lands of the
Barrot dome (Rigaud).
On the hillsides looking south of the
Mercantour the white oak’s woodlands are
invaded by the Scots Pine, to which follows
the larch pre-woodland.
In Granile (1) the schistose layers hiding the
basement are very inclined towards the lines
of maximum slope of a recent formation
massif, divided in valleys by the water
network. The terraces hold to the multiple
rocky structures and retain a very sandy soil,
the infiltration capacity of which moderates
the risk of flooding. Surely, they moderate
the risk of land sliding within the field of
diacaustic layers dominating the valley
bottoms.
In Auribeau (4) the terraces over the Maritime
Alp foreland southern gneiss convexity are
very rare, but they multiply over the marns

that the pliocene sea sediment towards the
basement.
In Belvédère-Roquebillière (1) a gypseous
Triassic between the lifted basement and the
bent coverage caused the land sliding in 1926,
which destroyed part of the Roquebillière-leVieux town and killed some 23 inhabitants.
The terraces, present everywhere because of
the fertility of the glacial originated loamy soil
and because of the abundance of water
coming from the higher altitudes, cannot be
freely watered any longer in those high
flooding risk areas.
In Rigaud (2), in the Cians valleys, the terraces
hold the soil on the slopes’ extreme
inclinations grabbing on the Permian coverage
rocky sub-layer, subjected to high jointing. In
Sigale (3) a dense network of small terraces
refines the marny high inclinations of the prealpine Estéron Valley.
3. structural profile
The walls are dry-stone built through stone
removing, not to lose usable land and to retain
the accumulated soil, but it is necessary to
repair the broken-stones often. The
foundations lay on quite ample stones. The
base of the wall is preceded by a discharging
channel of the water in the marns. More walls
lay over ledges. The constructive material is
made of small blocks of gneiss of granite. The
schistose supply more solid blocks.
The height of the walls is between 0.30 and 2
metres. The maximum values are on the
terraces constructed on steep hillsides,
minimum on the soft inclinations or inclined
plains.
The inclination of the walls is vertical if they
are not too high, the held plain is narrow and
sandy, and the stones are flat and stable. The
inclination can decrease to 85-75% to
compensate the pushing from clay and thick
soils.
The vertical access was guaranteed by paths
suspended over steep inclinations, where work
was manually executed on narrow terraces.
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[1.]
Figure 1.
Structural section through
the French-Italian Maritime
Alps (by M. Julian). The
numbers indicate which
structural domain the
terraced sites belong to
and not their exact location.

Figure 3.
The inhabitants of Granile
have terraced the slopes
around the township and
erected levels for vineyards,
chestnuts, dry and irrigated
crops, meadow-pastures for
over 800 metres above the
Roya (photo J.-M. Castex).

Figure 2.
Cartography of the terraced
landscapes of Granile,
Roquebillière, Auribeau.

[3.]

[2.]

Lateral ramps delimitated the plots and
allowed for the passage of draught animals.
The number of terraced plains on 50 metres
speaks loud about the density of this
organization, major on steep inclinations
nearby the houses, minor at the margin of the
cultivated land.
The scattered settlement was traditionally
rare, except for the mountain grazing areas
where there are seasonal places. There are
mostly sheds (abris) for the tools, the drying of
the chestnuts and the wine making. But in the
highly urbanized areas (Auribeau) the
scattered house becomes normal: villa, English
lawn and swimming pool, surrounded by a

wall, overlap with the old terraces.
The watering is important on the mountains,
thanks to long channels coming from the
higher altitudes or by derivation of the streams
or springs water. The channels accompanied
the ways; their water was distributed
according to regulated water shifts. Nowadays,
aspersion and drip systems are preferred.
The scarce surface of the border strips is
explained with the light transformation of a
steep inclination. Ample border strips are
present in high value locations, where the
inclination is reduced, the soil thick and
watering possible, nearby the houses. An
elevated inclination (5-7°) may reveal an

origin inclination of the land or the deposition
of materials from the above terraces. A small
inclination (1°) characterize the border strips
which are in a good state and/or watered.
4. socio-economic profile
The reduction and the setting back of the
agricultural activities are general. The area of
major agricultural interest have been
urbanized: the network of the terraces now
contains villas, swimming pools, English
lawn, some olives. The olive plantation of
Sigale is invaded by the white oak. In
Terraced landscapes of the Maritime Alps
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[4.]
Figure 4.
Granile, small terraced lots
on a rocky slope: the drywalls
in stone, still in good
conditions, held back a sandy
soil where the vines were
cultivated up until the years
1950-1970, then they were
rapidly colonized by the
umbrella pines after being
abandoned (photo
J.-M. Castex).
Figure 5.
Chestnut below the township
of Granile: the village (200
inhabitants in the 20th
century, only 20 today, but
with an intact architectural
heritage) is surrounded by
terraces destined for dry and
irrigated crops. The chestnut
grove, now abandoned, has
been invaded by umbrella
pines (photo J.-M. Castex).

[5.]

Location
state France
region Provence-Alps-Côte d’Azur,
Maritime Alps Department
municipalities Tende, Roquebillière, Sigale,
Auribeau
studied sub-areas Tende (Granile and Granile
1-2-3), Roquebillière (Belvédère-Roquebillière
slope), Sigale, Auribeau (Peygros)
geographic coordinates 7°34’8’’ E, 44°2’12’’ N
(Granile)
minimum altitude 559 m asl
maximum altitude 1272 m asl
area’s extension 169 ha
cartographic references ign 06 scan 25 and top
25 3641 0T (map)
Geo-lithological features (Granile)
lithology quartzite, schist, sandstone
disposition of the layers parallel to slope
outcropping surface of the rocky sub-layer
13%
presence of disorders danger of falling rocks,
break out, landslide with sand drain
Climate
annual rainfall (average) 1017 mm
monthly rainfall (min/max) 71-129 mm
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other uses horticulture and some ornamental
gardens
agricultural techniques (2) traditional barns (1-2)
abandonment period and vegetation (1) 60
years (maquis, red fir, wild chestnuts); (2) 30
years (woodland); (3) 50 years (maquis, steppe,
cork-oak)
Structure of Terracement (Granile)
extension of terraces 44,85 ha
cultivated/uncultivated surface 2/98%
general typology sustaining walls, more rarely
ridges
constructive typology of the terraces
dry-stone sustaining walls
used materials quartzite, schist, sandstone
(1-2-3); gneiss (3)
walls’ height (min/max) (1) 0,3-2,5 m; (2)
0.5-2 m
walls’ linear deployment (min/max) (1) 2-86 m;
(2) 1-249 m; (3) 1-252 m
belts’ width (min/max) (1) 1,5-10 m; (2) 6-25 m;
(3) 3,5-34 m
walls’ inclination (min/max) (1) 80-90°; (2)
80-90°; (3) 90°
vertical connections suspended scales
and paths
belts’ number (1) 310 per sub-area; (2) 2667;
(3) 1147

Historical Data
historical origin 11th century
brief evolutional dynamics land clearing
authorized by the council in 1002, individual land
settlement with border strips (olive grove,
chestnuts, irrigated land, grassland), accelerated
agricultural depreciation from 1947
historical source Cadaster (1915)

Other Structures
dwelling structures (1) none outside the
village; (2) habited rural buildings, villas; (3)
only villas
shelters (1) shelters (cabane) for the
winemaking, chestnuts drying; (2) barns;
(3) ruderi (farmhouses)

Land Use
(1) Granile
(2) Roquebillière
(3) Auribeau
main land use (1) Chestnut not treated; (2)
extensive grassland; (3) olive grove beddings

Water Organization
water system (1) canalettes; (2) ancient canals
and renewed (cement); (3) drainage systems
belts’ inclination direction towards valley
paths’ overlapping yes
irrigation (1) derivation and steeping; (2)

Provence-Alps-Côte d’Azur

regulation and sprinkler irrigation; (3) sprinkler
irrigation
Accessibility
local/regional road accessibility departmental
and secondary roads
internal accessibility on foot, paths and scales
Property Organization and Territorial
Ties on the Area
type of property (1-2) private; (3) prevailing
communal
number of plots and owners (1) 130; (2) 909;
(3) 170
network services’ linkages (2) irrigation
association
territorial ties on the area (1-2) National Park
of Mercantour, Plan of occupation of soils; (3)
pos
management of the territory (1-2) Law
Mountain; (3) Community of agglomeration
Conservation State
walls’ alteration grade fairly good
maintenance grade none, except cultivated
or populated areas
drainage channel efficiency grade good only
for cultivated areas and gardens
spreading of spontaneous vegetation very fast
in the abandoned areas
reasons for decay natural-anthropic mixed
natural high gradient, growth and fall of trees
anthropic agricultural depreciation, lack of
maintenance
Factors of Interest
scientific/cultural recently abandoned vineyard,
chestnut plantation, authentic aspect of the
village, effective system of management of the
resources and techniques (numerous terraces
in rather good state)
economic/productive chestnut plantation to
rehabilitate and green tourism to encourage
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[6.]

Ciabanoun (Rigaud) the terraces on the
hillsides overlooking the Cians Valley are now
abandoned. Only a few areas of Roquebillère
are cultivated with hay and horticulture. In
Granile the pines have invaded the terraces
that once held vineyards and chestnut
plantations.
The agricultural techniques do not rely much
on the labour force. The scrubbing by animals
in Sigale is effective and les expensive compare
to the mechanical tools. In Roquebillière the
watering with aspersion is the only authorized
one since the landslide occurred in 1926.
The rural exodus has increased since 1880,
because the attraction for the activities and
urban lifestyle and because of competition.
First World War halved the population. From
1950 the exodus is generalized and the
urbanization had grown since 20 years before
amongst the remained productive sectors. The
property is very plotted, the owners old and
the land scarce.
The south looking hillsides of Roquebillière
and Granile belong to the peripheral zone of
the National Park of Mercantour, the
regulation of which is restrictive but stimulates
also the agricultural and tourism adequate
activities. But is it a good idea to intervene on
the terraces? On a Council scale, the terraces
are threatened despite the awareness of the
quality of their landscapes and their
usefulness. pos and plu delimitate the non
building areas, but who can preserve them?
How to care of the value of these
infrastructures?
A distinction has to be made between bad
initial states (falling of the wall crowning,
losing of shape of the walls, some breaches)
from a more evident bad state. The lack of
maintenance diminishes the permeability (not
kept plains, obstruction of the walls); the trees
are spreading after 30-50 years of
abandonment. Soma reason of deterioration
are natural (inclined layer, water pressure,
marns fragility, animals’ passages), but human
beings are responsible for no maintenance
(tree grubbing which made the walls fall,
disappearance of the draining systems).

[7.]

The grade of accessibility varies according to if
there is urbanization or simply abandonment.
The most frequent internal passages are the
suspended stairs (“flying stairs”), therefore the
lateral passages. Rarer are the ramps parallel to
the terraces, adequate for animal passage.
5. factors of interest and prospects
The terraced landscape is admired because of
relieves marked and divided in a regular way.
It also recalls a human construction and the
restless attempt to which the ancestries were
committed. Positive elements are surely the
exposition, the thicker vegetation, the
facilitated water and human circulation, stable
soils on steep inclinations the interruption of
which prevents streaming and erosion,
protecting houses and viability from the
falling of rocks. Culturing is still possible, soils
are thicker and humid.
The maintenance of a water reservoir could
alleviate the dry seasons and retard the
overflowing. But the landscape is more on a
human scale than on a machine one: the
meagre spaces are a sufferance, the environment lacks of homogeneity. Consequently,
why the interests for the terraces re-appear
after a century of abandonment?
At the same time when urbanization proceeds,
there is the preoccupation to avoid the
deterioration of these landscapes. This
reoccupation has inspired the efforts of the
European projects patter, terrisc, alpter,
of association for the safeguard of the drystone, of city regulations. A common effort
appears necessary.
Information on what’s all about and the sites
is indispensable, to concentrate the efforts on
the parts still in good state and not too
ruined.
Some interventions are priority: to put back
in place the crowning stones of the walls,
eliminate the spontaneous vegetation and the
fine soil which obstructs the walls and make
them waterproof, eliminate the trees pushing
the walls, re-activate the discharging

channels by the walls themselves repair the
broken-stones.
It is indispensable to prevent the damages
linked to the passage through the terraces: the
repair of the broken-stones may dissuade wild
boars; excursionists and hunters can be
informed of the existence of stairs; the passage
of flocks must be limited and it is certainly
possible to let them stopover where the walls
are higher, in good state and where the
breaches are defended in different ways
(reparation, tying, electrical wiring) and where
there are lateral access (ramps of different
kind).
But their usage will have to be considered at all
levels of decision and under every possible
aspect: conservation of the landscape, easy
access for tourism and free time, agricultural
and pastoral valorization, water dynamics
control on the hillsides.

Figure 6.
Untended chestnut grove
below the township of
Granile: the chestnuts are
usually left to rot, the
branches never pruned, the
shoots not cleared away with
the umbrella pines everinvading. Nevertheless, the
walls in still in good condition
and there is the availability
of water for irrigating and
recovery is still possible
according to M.G. Massa
(Association Patrimoine et
Tradition de Granile;
photo J.-M. Castex).
Figure 7.
Will it be urbanization that
conserves an important part
of the ancient terraces and
their hydraulic, anti-erosive
function, landscape, and
heritage at Aribeau?
(photo J.-M. Castex).

Bibliography
alcaraz f., Les terrasses méditerranéennes, entre terroirs
et paysages (Nord-Ouest du Bassin Méditrerranéen),
Geography doctoral thesis, University of Toulouse-Le
Mirail, Toulouse 1999
ambroise r., frapa p., giorgis s., Paysages de
terrasses, Edisud, Aix-en-Provence 1989.
castex j.-m., L’aménagement des pentes et des sols dans
les Alpes-Maritimes et le Var, Thèse du xiii Cycle de
Géographie, Laboratory Raoul Blanchard, University
of Nice, 1980.
desbordes e., Les paysages de terrasses agricoles dans le
bassin méditerranéen septentrional: étude comparée des
Alpes-Maritimes et de la Ligurie, Geography doctoral
thesis, Limoges 1999.
projet patter, Patrimoine des terrasses en
Méditerranée occidentale, une proposition d’inventaire,
sous la direction du Fodesma, Conseil insulaire de
Majorque (Coordination by Antoni Reynes),
participation of the Univerity of Gênes (disgell,
disam, dipteris), adi, Maritimes-Alps (A. Dagorne,
E. Bailly, J.M. Castex), European Programme
Raphaël, dgx-ce 2002.

Terraced landscapes of the Maritime Alps

79

PaesAlpi_ATL_ING.qxp

7-02-2008

10:21

Pagina 80

Liguria
The belts of Sant’Ilario (Genoa):
a site with tourism-scientific potential
Gerardo Brancucci, Angela Comenale Pinto

1. geographic profile
Sant’Ilario, a location in the Municipality of
Genoa (annexed onto the municipality in
1927 with the instituting of the Great
Genoa), sits on the slope facing south,
between Nervi, uphill from the Via Aurelia,
and the peak of Mount Giugo, 487 m above
sea level. It has a certain fame, also outside
the regional borders, thanks to the fact of
being cited in a song by Fabrizio De André
Bocca di Rosa, where reference is made to the
train station of Sant’Ilario, now inactive.
This slope, which is completely terraced (in
“belts”, as the terraces in Liguria are
commonly called), has been saved from the
urban spread of the 1960s-1980s that
characterized many areas of the Riviera
Ligure. This “safeguarding” was mainly
thanks to a property linked to the
Professional Institute for Agriculture and the
Environment “B. Marsano”. In 1982 Bernardo Marsano, a rich merchant and landowner of Genoa, “granted for that purpose, a
property at Sant’Ilario Ligure, near Nervi;
consisting of lands covering a total surface
area of just on 27 hectares, located mainly on
the coastal side of Mount Giugo and since
ancient times reduced to terraces, and civil
and rural dwellings”. Despite an alternating
of events, deriving mainly from the
succession of scholastic rulings, the Institute
has always been able to keep the property
intact (officially belonging to the B. Marsano
Foundation) thus conserving its specific
environmental features.
Accessibility to the area is guaranteed by a
single road that branches off the Via Aurelia
and winds its narrow way up the slope.
Beyond this road the area is rich in small
tracks locally called “creuze”, that rise up
from the coast and represent the historic
viability.
2. geological profile
The lithological substrate of the slope of
80

Sant’Ilario belongs to the formation of the
Marly limestone of Mount Antola: marly
limestone, calcareous marl and clayey marl,
rhythmically repeated in sequence, at times
with a calcarenitic base; arenaceous-marly
alternations which are frequent locally
(upper cretacious). Morphologically quite
uniform, the slope has an average gradient of
35%, and is not very furrowed by waterways
of any great significance, except for small
rivers that have their mouths directly in the
Ligurian Sea and are incorporated into the
drainage system of terraces. The containing
drywalls, built entirely with the substrate
material, have contributed towards maintaining a certain degree of stability, even
though the signs of slides are quite evident,
often encumbering buildings and roads and
representing serious hazards.
3. structural profile
The terraced slope of Sant’Ilario is
characterized by drystone walls between 2
and 3 meters high and variable width
depending on the local escarpment:
approximately 1 m for the terraces at an
altitude where the gradient is greater and up
to approximately 15 m in the less sloping
areas, generally corresponding to the areas of
accumulation of debris or where the
structure of the slope, conditioned by the
structural layout of the substrate gives rise to
a reduced gradient. The gradient of the
terraces (lenza) usually slopes downwards. In
some cases the lenze have been used,
especially in recent times, as supporting levels
for greenhouses, many of which have now
been abandoned. The terraced structures
were, and in part still are, cultivated as olive
groves, and the Pignola variety is still grown
today, described by Gallesio in his work
“Pomona italiana”, published in volumes
dating back to 1817 and 1839.
The masonry fabric, with a thickness varying
between 80 and 100 cm (dry), is filled locally
with cement, a solution that often aggravates

the propensity to slide. The stones used are
sized decimetrically or metrically near the
corners. The connections between one belt
and another consist of ladders of stone steps,
directly lodged in the wall or positioned in
the spaces between one belt and the next. In
the higher areas the state of abandon has
caused the re-establishing of a semi-natural
situation with the taking over of spontaneous
vegetation.
4. socio-economic profile
From a residential point of view this area is
considered among the most valuable of the
territory of the city of Genoa, and not by
chance, the home of famous personalities
such as Beppe Grillo (a well-known Italian
comedian). A sort of building “immobilization” deriving from the town-planning
instruments allows exclusively for recovering
what is already existing, with a minimum
insertion of new buildings (especially underground rooms that amongst other things
exploit the terracing). In the past up until
about the 1960s, with a few “survivors” in
the present time, greenhouses were widespread for flower growing, that sprang up as
a collateral activity for the property of
Marsano and continued later on as an
autonomous activity. At the beginning of the
20th century the Marsano family introduced
the cultivation of ferns of the Nephrolepis
species to Sant’Ilario (called Sant’Ilario
Ligure at that time) and in 1929, they
undertook the prestigious cultivation of
orchids of the Cypripedium and Cattleya
species. The current decline of the flowergrowing activity on an economic level is
principally due to the difficulty of reaching
the markets (in fact the only plant nurseries
still operating are those connecting up to the
Aurelia state road). Sporadic hobby-type
initiatives involve the cultivation of
herbaceous and arboreal species in the form
of mixed orchards. The private green areas
prevail as a “facility” of the beautiful villas
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Figure 1.
Part of a map of the ctr
Regione Liguria 1:10000,
with the distribution of
the terraces in the area of
Sant’Ilario (in the circle, the
location of the area belonging
to the Istituto “B. Marsano”).
Figure 2.
Photo from the end of the
19th century of the Istituto
“B. Marsano”. This building,
deriving from an inheritance
of 1882 left by rich merchant
and landowner, includes land
covering approximately 27 ha.
Figure 3.
Map showing the use of the
terrain (in red, the property
of the Istituto “B. Marsano”).

[1.]

[2.]

[3.]

The belts of Sant’Ilario (Genoa)
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Figure 4.
Drainage channel between
the terraces: these were
normally built along the lines
of natural drainage. The
collect the waters coming
from the network of channels
located at the bottom of the
drywalls for draining the
water coming off the same.
The system, extremely
efficient as long as it is
maintained, collapses very
rapidly if blocked by the
vegetation or debris falling
off the walls etc. the lack
of protection of the drainage
system and draining of the
rainwater, gives rise to an
increase in the aggression of
the meteoric waters and puts
the entire terrace system
on the slope at risk (photo
G. Brancucci, 2007).
Figure 5.
A view of the terraced system
of Sant’Ilario. Greenhouses
were originally installed
on the belts for use as
experimental gardens for the
Institute. The present day
state of abandon has been
determined amongst other
things, by the continual
cutting of resources to the
School. These structures
could still be recovered in a
worthwhile manner however
and used as advanced
experimental laboratories
(photo G. Brancucci, 2007).
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Location
state Italy
region Liguria Region
municipality Genoa
studied sub-areas areas referred to the “B.
Marsano Foundation” in Sant’Ilario
geographic coordinates 9°03’23” E, 44°23’04” N
minimum altitude 0 m asl
maximum altitude 487 m asl
area’s extension 27 ha
cartographic references ctr Liguria Region
1:10.000 (231010)
Geo-lithological features
lithology Mount Antola’s Marly granite
formations
disposition of the layers generalmente
complessa generally complex, with rainfall folds,
intense fracturing; locally dependent from the
outcropping modality of the layers
Climate
annual rainfall (average) 818 mm
monthly rainfall (min/max) 30-108 mm
Historical Data
historical origin unknown
brief evolutional dynamics the area still
integrally holds its terraced structure, thanks to
the integrity of the Marsano Foundation property
historical source Historical Cadaster (1896)
Land Use
main land use olive trees

[4.]

[5.]

82

Liguria

secondary land use residential
abandonment period agricultural abandonment
in the ‘50s, vegetation is evolving towards the
Mediterranean climax
Structure of Terracement
extension of terraces 27 ha
cultivated/uncultivated surface 40/60%
general typology parallel continuous belts
terracing
constructive typology of the terraces
dry-stone walls
used materials local litho materials, referring
to outcropping rocks
walls’ height (min/max) 2.00-3.00 m
walls’ linear deployment (min/max) 5-50 m
walls’ inclination (min/max) 85-90°
belts’ width (min/max) 1-15 m
belts’ inclination (min/max) 0-2%
vertical ground connections walls’ encased
stairs, often repaired with cement; “creuze”
(local stone paths)
belts’ number variable, according to the zone
Other Structures
dwelling structures Saint Ilario village
shelters sometimes, in the belts’ walls
other greenhouses
Water Organization
water drainage system functioning, with
transversal flowing channels
belts’ inclination direction towards valley
paths’ overlapping yes

irrigation system sprinkler irrigation (fixed)
Accessibility
local/regional accessibility on wheels
and stone paths (“crueze”)
internal accessibility on foot, small motorcars/tractors
Properties Organization and Territorial
Ties on the Area
type of property private
network services’ linkages waterworks
territorial ties on the area ptp (Landscape
Territorial Plan)
Conservation State
walls’ alteration grade no deterioration nearby
the residential areas, advanced deterioration
in the high altitude zones
drainage channel efficiency grade good, linked
to the terraces
reasons for decay mixed natural/anthropic
Factors of Interest
scientific/cultural terraced landscape, didactic
(Agricultural school)
economic/productive residential, tourismexcursionist
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[6.]

that are located on the lower slope. Here they
find their maximum expression in the parks
of Nervi that also include the great green
expanse of the Villas Gropallo, Serra and
Grimaldi for a total surface area of 92,000 sq
m, with splendid views over the sear, all the
property of the city council of Genoa.
5. factors of interest and prospects
Sant’Ilario offers great potential for
excursionist tourism. In fact the network of
the “creuze” connects the coast to the areas of
the immediate hinterland as well as the
network of pathways along the coast that
wind they way among the various Ligurian
locations, along the E-W road. This resource,
which can be exploited at any time of year,
has not yet been sufficiently promoted and
therefore is little known outside the local
context. It is often easier to come across
foreign excursionists (usually more interested
in seeking out natural surroundings) rather
than Italians: the 180°- panoramas that span
the coast from the Promontory of Portofino
to the Ligurian Alps are truly spectacular.
While on one hand this contributes to
increasing the market value of the existing
real estate, on the other it could be better
developed as a historic-cultural itinerary for a
journey through the “belts” of Liguria which
in certain points are equally as enthralling as
those identified as the Heritage of Mankind
in the National Park of the Cinque Terre.
As far as the properties of the Marsano
Foundation are concerned, thanks to the
scholastic protection they could represent the
chance to launch projects of agricultural and
energy experimentation, thus recovering
structures like the greenhouses according to
the most recent principles of renewable
energy via which to supply avant-garde
farming experiments. The “Marsano” could
be a candidate for becoming a centre of
scientific excellence for the disciplines also
competing on an international level.
Amongst these initiatives, one in particular

[7.]

has been implemented in the context of
collaboration with the alpter project
regarding an open-air didactic-museum-type
classroom. The idea is based on the
experiences of the past that targeted the use
of these structures for the preventive fight
against tuberculosis and for improving the
health conditions of children with less robust
constitutions. Despite the theorization of
many pedagogues (including Giuseppina
Pizzigoni in 1914 and Clemente Tonzig in
1933), open-air classrooms in the Italian
school system are still confined to sporadic
examples.
The classroom designed in the vicinity of the
main school building sees the use of the
terraces as “large platforms” allowing the
students to enjoy the pleasant features of the
landscape (therapeutic landscapes); without
doubt this conditions the identity of the
individual in a positive manner, activating a
deep and complex exchange, albeit
unconscious, above all in personalities still in
the development phase. The dominating
colours of the site (green and dark blue/sky
blue), characteristic of the natural landscapes, allow for the organism to experiment
in positive conscious states (in fact, blue
induces cerebral relaxation, favouring
learning). This project has been subjected to
a survey amongst the school students and has
been received with great enthusiasm and
acclaim.

[8.]

(produced by), Pomona italiana, ossia Trattato degli
alberi fruttiferi di Giorgio Gallesio, hypertextual cdrom of the ipsaa “B. Marsano”, 2004 (integral
reproduction of the edition in 4 folio volumes, Pisa,
care of Niccolò Capurro, 1817-1830).

Figure 6.
Type of drywalls. The
lithology belongs totally to
the formation of the marnylimestone of Mount Antola. It
can be seen how the accesses
have not been recovered
according to the traditional
canons with the resorting
to the more rapid and
economical use of cement
(photo G. Brancucci, 2007).
Figure 7.
In the areas high up away
from the townships, the
repeated abandonment has
given rise to the total
collapsing of the “belt” walls.
The erosive system is more
or less restoring the original
layout to the slope. In these
situations away from the
infrastructures, the danger
can be considered as minimal,
even though the quantity of
material falling contributes
in a significant manner to
increasing the conveying of
solid matter downhill by the
rain and drainage waters
(photo A. Comenale, 2007).
Figure 8.
Pedestrian pathways that
leads up the slope from the
sea, locally known as
“creusa”. There are two
types: the “de ‘ma”(of the
sea), which belong to the
seaside areas, and the “de
monte”(of the mountain),
which wind up through the
mountain. In the past these
pedestrian communication
pathways or mule tracks were
used for transporting goods,
and in particular, salt,
towards the Padana plain. If
they are suitably recovered
and restructured today they
could represent a tourist
resource for re-launching the
Ligurian hinterland (photo
A. Comenale, 2007).
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Valle d’Aosta
Terraced “pergola” vineyards in the low Aosta Valley
M. Freppaz, A. Agnelli, B. Drusi, S. Stanchi, C. Galliani, V. Revel Chion, E. Zanini

1. geographic profile
The area is located in the lower part of the
Valle d’Aosta Region, in the villages of PontSaint-Martin, Arnad, Donnas and Montjovet
which are one of the gates to Valle d’Aosta, at
the boundary with Piemonte.
The main human settlements are located in
the flat area, while smaller hamlets are
present on the upper part of slopes.
The villages origins probably date back to the
Roman Age, and many historical heritages
are still visible in the area, such as the Roman
Road to Gallia, still partially visible. Before
the year 1000, in the 8th century, a
monastery was built in Arnad and it became
the center of local civilization, together with
St. Martin’s Church, and then completely rebuilt.
The importance of Arnad, reported as an
example in the box, became considerable in
the 13th century, time of the development of
the local noble families, who were the major
landowners.
Terraced areas have an ancient origin, too,
and they cover most of the slopes, even the
steeper, up to considerable heights.
The area is characterized by mild and dry
climate, and sunny slopes, that allowed an
early development of villages and agricultural
activities. At present, the landscape is
dominated by broadleaved wood, mainly
chestnut, and terraced vineyards. Vines are
generally sustained by pergolas (“topia” in the
local dialect), characterized by stone or
wooden vertical structures. However,
espalier-shaped vineyards are present, too.
The cultivation of terraced slopes reached in
the past 1000 m asl, mainly with potatoes
and rye, as visible from the historical
cadastre. Now, the terraces below 500 m asl
are covered by vineyards, while the upper
portions of the slopes are often abandoned,
and subsequently colonized by pioneer
vegetation. The area is particularly
interesting for its landscape and for the
presence of many mountain tracks that allow
discovering the different elements forming
84

the landscape, such as rivers, woods,
traditional architecture, terraced vineyards
with their “barmet”, namely traditional
shelters obtained under big boulders.
2. geological profile
The lower portion of Valle d’Aosta, at the
boundary with Piemonte, is modelled in the
rock geological complex called Sesia-lanzo,
originated by the Alpine orogenesis after the
collision between Africa and Europe.
The study area is characterized by gneiss
(with metamorphism with green schists and
albite, chlorite and epidote) and by eclogitic
micaschists (with high pressure metamorphism at low temperatures).
The Dora Baltea and the main tributaries
riverbeds are interested by recent alluvial
depositions. They determined the formation
of large conoid areas, with slope colluvial
material with mixed origin.
The landscape has been modelled by men
since the Roman age, when terraced slopes
were probably originated. The slopes were
totally re-designed and slopes were considerably mitigated, allowing the reclamation of
agricultural land.
Most of the terraces are distributed on the
left orographic side of the valley, characterized by a milder microclimate, thanks to the
more favourable aspect, a considerable
thermal excursion between days and nights
during grapes ripening, scarce moisture and
mild temperatures even in winter, and
limited snow cover.

pressure, thanks to both the unit weight of
stone
elements
and
their
frame
characteristics. The building section is very
thick (80-150 cm) in order to resist to
deformative dynamics. Traditional dry-stone
masonry can retain moderately high
embankments, reaching 120-150 cm of
maximum height. The use of hand-split local
stone shows several advantages connected
either to the availability and low costs of such
building material, or to its good bearing
capacity and permeability favouring terrace
drainage. In some zones characterized by a
limited availability of well-sized ashlars,
much thicker filled dry-stone masonry (up to
200 cm) has been preferred. Here the most
regular-shaped ashlars are used to build up
the external faces, whereas wall section is
filled by stone fragments and mud. In order
to cope with hearth pressure, such traditional
building technique needs being armed by
horizontal ashlar courses connecting face-toface at regular intervals. The filled portion is
limited to superior half, and the short
distance between walls often results in severe
limitations for mechanization.
Stone wall texture, varying between 80 and
100 cm of thickness or even between 120
and 200 cm, whether masonry is either drystone or tied with mortar, looks different
according to both the properties of building
material and the terrain structure.
The “opus incertum” frame, developed by the
Romans, is the most common building
technique requiring continuous management. Terrace dry-stone walls request
frequent maintaining interventions by using
traditional materials being compatible with
the original frame.

3. structural profile
Dry-stone terrace walls still modelling the
slopes of the study areas in Valle d’Aosta are
completely integrated with landscape shapes.
The typology and building frame are deeply
conditioned by pedo-climatic characteristics
and land management. Hand-split-stone
walls are gravity walls built to contrast terrain

4. socio-economic profile
The human presence in the lower portion of
Valle d’Aosta dates back to the pre-Roman
age, when the Salassi, a Celtic-Liguri
population, colonized the valley. The
vineyard cultivation has certainly ancient
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[1.]
Figure 1.
Location map with the
administrative boundaries of
the Municipalities of the low
Aosta Valley involved in the
studies: in light green the
terraced areas, in dark green
the vineyard terraced areas.
Figure 2.
Vintage image of terraced
landscapes in the lower part
of Valle d’Aosta: the terraced
area of Arnad in 1976, with
espalier-shaped vineyard; in
the foreground, stone pillars
used for former pergolashaped vineyards (Brel
Archive - Property Willien).

[2.]

Terraced “pergola” vineyards in the low Aosta Valley
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Figure 3.
Detail of pergola-shaped
vineyard with mixed woodenstone vertical structure. In
the upper part of the slope,
recently-planted espaliershaped vineyard (M. Freppaz,
2007).
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Location
state Italy
region Regione Autonoma Valle d’Aosta
municipality Arnad
studied sub-areas Arnad 1, Arnad 2, Arnad 3
geographic coordinates 45°38’53’’ N, 7°43’5’’ E
minimum altitude 340 m asl
maximum altitude 945 m asl
area’s extension 120 ha
cartographic references ctr rava f 0254

Figure 4.
Vintage image of terraced
landscapes in the lower part
of Valle d’Aosta: grapes
harvesting in the ‘60s (Brel
Archive - Property Willien).

Geo-lithological features
lithology mixed alluvial/colluvial deposit
outcropping surface of the rocky sub-layer
30%
presence of disorders terraces decay in the
upper abandoned part, due to the failure of the
draining network

Figure 5.
Building detail of dry stone
wall (lower part of Aosta
Valley). There is an evident
heterogeneity in the building
material, coming from mixed
fluvial-glacial deposits
(photo G. Marinari, 2007).

Climate
annual rainfall (average) 818 mm
monthly rainfall (min/max) 30-108 mm
Historical Data
historical origin Roman Age
brief evolutional dynamics a considerable land
fragmentation was conserved across the 19th-21st
centuries. At present, the abandoned areas in the
upper part of slopes are often colonized by
pioneer woods
historical source Historical Cadastre (1896)

Land Use
main land use vineyard
agricultural techniques espalier or “pergola”
shaped vineyard

Accessibility
local/regional road accessibility local roads
(by car/tractor)
internal accessibility on foot, paths and scales

Structure of Terracement
extension of terraces 20 ha
cultivated/uncultivated surface 10/90%
general typology terraces with continuous
paralles stripes
constructive typology of the terraces drystone walls
used materials local stones, with mixed origin
walls’ height (min/max) 1.00-2.35 m
walls’ linear deployment (min/max) 3.5-29 m
walls’ inclination (min/max) 85-90°
belts’ width (min/max) 2-8 m
belts’ inclination (min/max) 0-2%
vertical connections mixed
belts’ number 7

Property Organization and Territorial
Ties on the Area
type of property private
number of plots and owners 12 land fractions
with a unique owner
network services’ linkages irrigation system
territorial ties on the area ptp (Piano
Territoriale Paesistico) approved in 1998 (terraces
conservation)

Other Structures
dwelling structures Chateau Vallaise (ancient
manor) very close to the terraced vineyard
shelters Barmet
Water Organization
water system still working, with transversal
channels (perpendicular to slope)
belts’ inclination direction downslope
paths’ overlapping yes
irrigation sprinklers

[3.]

[4.]
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Conservation State
walls’ alteration grade no significant alteration
maintenance grade good
drainage channel efficiency grade good
(cultivated areas)
spreading of spontaneous vegetation absent
(cultivated areas)
reasons for decay natural-anthropic mixed
Factors of Interest
scientific/cultural terraced landscape and
chestnut woods, Via Francigena, medieval
hamlets and religious architecture (St. Martin’s
Church)
economic/productive doc wine production, lard
of Arnad, grappa, honey
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[6.]

origins here, but no clear datation is possible.
Many authors think that wine grapes were
present even before the Salassi civilization,
before the roman conquer, and that the
agricultural practices had been imported
from the other side of the Alps.
In 19th-20th centuries the local economy
was marginal and based on mountain crops,
such as rye, potatoes, chestnut, wine grapes
even at considerable heights. Seasonal
emigration was a common practice and it
mainly involved men, who used to work in
France or Switzerland during summers.
This determined the strong participation of
women to vineyard management and
culture, as described by several historical
documents and interviews. In the past the
presence of man in Alpine regions
guaranteed continuous land management
while, during the 20th century, there was an
increase in abandoned surfaces: However,
recently a new increase of land devoted to
vineyards was observed. Such phenomenon
was related to the development of tourism
and alternative income sources.
In the last decades vineyards were sometimes
re-planted in abandoned areas, at least in the
lower portion of slopes. At present, the main
causes of vineyard abandonment are related
to the owners’ old age, the scarce interest of
young generations in vineyard cultivation,
the limited extension of land properties.
Moreover, the incomes from wine
production are limited and mechanization is
almost absent, due to accessibility problems.
This may affect the reclamation of
abandoned areas and the management of
terraces.

[7.]

increases the interest for the area. Tourists
can stop by when they cross the Valle
d’Aosta, directed to ski resorts located in the
upper part of the valley or in lateral valleys.
The vineyard management and terraces
conservation was frequently affected by
abandonment in the last century. However,
in the last decades some expansion of
vineyards was recorded on terraced slopes, at
least on the most favourable expositions.
Despite the good land suitability to vineyard
and the production of high quality wines,
some limitations are still present. First of all,
the small size of properties, a limited
accessibility, scarce mechanization development, but also the old age of owners and the
scarce income are imposing severe limitations
to vineyard management.
At present, the cooperative management in
terraced vineyards seems to be a promising
tool for terrace conservation and reclamation, in order to preserve the production of
high quality wines. Cooperative management allowed the preservation of cultivated
slopes, preventing natural hazard and slope
failures. On the contrary, the abandonment
of terraces resulted in almost sudden decay,
mainly due to the failure of the drainage
network. The lack of maintenance actions
can therefore become a risk factor after very
few years, as observed in the study area.

remacle c., Vallée d’Aoste. Une vallée, des paysages,
Umberto Allemandi & C., Torino 2002.
région autonome vallée d’aoste, La vigne: son
histoire, ses travaux, Maison de Mosse. Runaz-Avise,
Catalogue Exposition 26 juin-30 septembre 1998.

Figure 6.
Mono-rail installed for tools
transport and harvesting at
Pont-Saint-Martin: an
example of adaptive
mechanization for terraced
spaces (photo M. Varotto,
2007).
Figure 7.
Late xix century view of
Pont-Saint-Martin (G. Ladner,
1847): terraced areas
represent a fundamental
landscape element and they
interest the whole low and
medium part of slopes.
Pergola vineyards can be
observed in the flat area
represented in the
foreground, left side
(courtesy Emilio Ardissone).
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Lombardy
The “ronchi” of Chiavenna Valley
T. Apuani, L. Bonardi, A.G. Dal Borgo, G. Mazzoleni, T. Pagnoncelli, G. Scaramellini, G. Sfondrini

1. geographic profile
The area of study is located in the Valchiavenna,
in the Sondrio Province, in the heart of the
central Alps. The Valchiavenna flows from
North to South, between the Lepontine and the
Retiche Alps and is encased in a deep furrow
excavated by the quaternary glaciers and by the
Mera and Liro streams.
The examined area, in its South-West portion,
privileged side of the analysis, is constituted by a
not dated old landslide of wide dimensions,
probably due to the tensional release on the
granite rocks of the hillside, following the
shrinkage (15,000/12,000 years ago) of the
Pleistocene glacier of the Bregaglia Valley. The
landslide occupies the Chiavenna’s hillside
levelled land up to an altitude of 800 metres.
The superficial stream network, widely artificial,
still maintains the presence of the most
important natural catchments.
The pitch of the slope, around 40-45%, looks
less difficult only in the lower portions of the
hillside, below 400-500 metres of altitude, in
the valley bottom’s nearby sectors. The area’s
climatology is influenced by the particular
collocation, at the bottom of the orographic
“barrier” constituted by the walls, verticals for
long whiles, of the Pizzo Guardiello’s dorsalPizzo Alto-Pizzo Somma Valle and by the
buttresses originating from it.
These embossments are a natural block for the
turbulent winds, determining a high amount of
rain at the bottom of the embossment itself.
Also for the aforementioned physical
characteristics of the territory, Chiavenna has
about 1,447 mm of rain per year. The rainiest
season is summer, with an average of 467 mm of
rain, followed by autumn, with more than 440
mm. It is expected the lower contribution of
winter which, with just 196 mm is, as per the
codified characteristics of the climate of the
southern Alps area, the driest season. The
temperature’s regime, regularly growing from
February to July, decreases ten, quite regularly,
from August to January. The annual average is
12.75°C (1954-1996), with a tendency to
strongly increasing in the last decade. The most
88

southern area, due to the exposition and because
of the presence of tenths of kilometres of drystone walls, has a particularly mild microclimate.

and rearranged. At the base of the hillsides,
numerous fans are evident due to their big
dimensions, if put in relation with the size of the
basins.

2. geological profile

3. structural profile

The described area corresponds to the right
hydrographical hillside of the Bregaglia Valley,
deep longitudinal erosion furrow cut below the
Passo del Maloja. It is located in the most
eastern part of the Central Alps, about 20 km
north of the Lineamento Periadriatico. The sublayer, prevalently in outcropping conditions,
consists in metamorphic of the crystalline
basement of the Falda Tambò (medium
Pennidic). From the bottom and towards the
highest parts of the hillside, there is an outcrop
of two mica paragneiss with levels of
amphibolites, a varisic intrusive body strongly
laminated in direction East-West (Metaganito
del Truzzo) and masses of ortogneiss.
The regional schistose is East-West orientated,
with values of inclination around 20°-30°. This
attitude of these sediments, sub-parallel to the
tectonic contact between the Falda Tambò and
the above Suretta, maintains quite constant,
lowering in altitude towards East. The effects of
the fragile deformation overlap with the preexisting ductile deformation. A thick lot of subparallel fractures in the valley axis (system’s
orientation e-w) and transversal to it (systems
orientated n-s and nw-se) affects both the
hillsides. A belt of much fractured rocks follows
the contact between the Metaganito del Truzzo
and the gneiss. The structural attitude and the
extreme grade of the hillside constitute the
factors of predisposition for frequent and
widespread process of gravity erosion,
underlined by very easily readable indexes of
morphologies.
The terraces are mainly located nearby the
paleo-slide of Pianazzola (rocky mass of about
60 × 106 cu m, collapsed following the Latest
Glacial Maximum) or by outcropping of the
sub-layer partially covered by coarse colluviums.
The glacier sediments are generally scarce, thin

The analysis of the Pianazzola’s hillside shows
how this is characterized, largely, by a macroterraces pattern, which does not exclude middle
and micro-terraces, sporadic and hanging
terraces. Coherently with the different local
situations and with the destination of use to
which they are bound, the agricultural terraces
of the Pianazzola’s hillside acquire a wide range
of shapes.
Width of the terraces, height, length and
thickness of the sustaining dry-stone walls,
geometrical drawing of them, dimension and
disposition of the stones, change with the
changing of the characters and of the
morphologic and pedological limits, of the
economical-productive choices also in relation
to the distribution of the ownerships. The
length of the terraces varies from few decimetres
to 50 and more metres of some structures, with
some of them exceeding 100 metres, with
widths also very variable, going from 50-60
centimetres in the higher grade locations up to
12-15 metres elsewhere. Even here it is
confirmed a norm, for width, strictly linked to
the slope grade, according to which with the
increasing of the second the width tends to
decrease. For what concerns the terraces bound
to the vine growing, very frequently this
dimension is 2 to 4 metres. Within these, the
ground may have a steepness reaching 30-35%,
with very low walls, rarely over one metre in the
visible part, but very often around 50-60
centimetres. In the sectors bound to the
chestnut tree growing, we can often found
fanlight-shaped terraces bound to host only one
tree. Even the management of the water creates
the most various situations in relation to the
morphology’s adapting necessities, particularly
to the presence of big size rocks and also in
relation to the fragmentation of the ownerships
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along the hillside. The water is mainly directed
towards the natural subsidence areas. Being
these quite rare and not too carved, often
evacuation artificial traced ones are used,
perpendicular to the level’s bending, and often
using the existing scale traced ones. There are,
nevertheless, when necessary, more complex
arrangements, in which the water runs, through
small horizontal, sub-horizontal and meandering channels. For what concerns the material
structures guaranteeing the mobility across the
hillside, a major interest is raised by those for the
passage from the bottom to the top and vice
versa, being the horizontal movements much
easier and mainly supported by barely visible
paths or traces. Characteristic of the hillside are
the very steep stone staircases, cutting the slope
for long legs, without any continuity solution,
along the maximum grade’s line. They are
constant spacing stairs and wide no more than
50 centimetres.
Finally, the statistic analysis of the geometrical
aspects of the terraces, such as length, height and
inclination of the walls and length and
amplitude of the treads, supply us with useful
data for future researches related to the rapport
amongst the geometrical aspect of the terraces,
geometry and aspect of the hillside, atrophic
factors and use of the land.

Figure 1.
The terraced slope of
Pianazzola in its winter
clothes. The municipal road
can be seen that connects
the township of Pianazzola
with the underlying city of
Chiavenna: as it cuts
diagonally across the slope
it generates problems of
stability for the same
(photo G. Scaramellini).
Figure 2.
Topographical map of the
terraced areas (surveyors:
G. Scaramellini, L. Bonardi,
A.G. Dal Borgo, B. Aldighieri,
T. Apuani, T. Pagnoncelli;
cartographical processing:
T. Pagnoncelli).
Figure 3.
Location of the 13 sub-areas
on the Carta Tecnica
Regionale (regional technical
map) basis in scale 1:2000
(map processing:
T. Pagnoncelli).

4. socio-economic profile

[3.]

The area taken into consideration is located in
the Valchiavenna’s Mountain Community and
is composed by 13 Councils amongst which
Chiavenna is the main one. According to the
latest istat (State Statistics Institute) data (year
2005) the population of the Mountain
Community of the Valchiavenna accounts
24,450 inhabitants, 13.6% of the Province of
Sondrio’s entire population. The population in
2005 registers a frequency of births of 0.9%, a
mortality rate of 0.8% and a natural variation
index of 0.1% so confirming the general
tendency (both on a provincial and national
scale) to a general ageing process. Finally, the
immigration quote exceeds 0.3% over the
The “ronchi” of Chiavenna Valley
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[4.]
Figure 4.
Geomorphological map
of the pilot area with niche
of landslide (surveyors:
T. Apuani, T. Pagnoncelli,
V. Marsano; map processing:
T. Pagnoncelli).
Figure 5.
Pergola-type vineyard that
allows for better exploiting
the benefits of the solar
radiation on this slope
exposed to the sun
(photo A.G. Dal Borgo).
Figure 6.
Lunette chestnut grove
located uphill from the
township of Pianazzola,
in the Municipality
of Chiavenna
(photo L. Bonardi).

emigration one (2.6% of the first against 2.3%
of the second) maintaining, even if of a small
figure, a positive balance.
The valley’s economy is essentially based on the
handicraft industry, construction, tertiary and
tourism, which are accounting an improvement, and on agricultural-livestock and
manufacturing industry, which are decreasing.
The Valchiavenna accounts 10.6% of the total
of the agricultural-livestock enterprises of the
Province and also accounts for the highest index
of bankruptcy amongst themselves (6.6%) but
also the highest index of new ones (4.4%). In
year 2005 there has been a substantial increase
in the production and crop of apples and grapes,
coherently with the provincial tendency.
The deep and rapid socio-economic transformations triggered just after the end of Second
World War, to which has to be added the
continuous fragmentation of the properties, has
provoked the increasing abandon of the
agricultural activities in the Alpine regions, may
be even before than elsewhere, especially in its
most “heroics” behaviours, of which the
agricultural terraces are a good example. Even in
the area taken into consideration, we therefore
witness some abandon cases of the terraced
areas, which maintains its functionality only in
some small sections bound to self sustaining
needs (vineyards, chestnut trees and small
looms) and in some sporadic experiments for
the re-use of the bigger extensions of vineyards
and bound to a niche commercialization product.
The on-site survey and the following
comparison between what has been seen and
what is stated on the actual plot and at the
Austrian Land Registry Office, allow us to
confirm what has just been stated: the most
evident and widespread variation of use of the
land, and perhaps the most predictable one, has
in fact happened in those sub-areas, which
nowadays host meadow and, in some cases also
some fruit trees and small looms for self-

[5.]

[6.]
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Location
state Italy
region Lombardy
municipality Chiavenna, Piuro, Villa di Chiavenna
studied sub-areas 14 sub-areas, in scale 1:5000
on the Pianazzola’s hillside
A) Cultivated thalweg (2)
B) Chestnut woodland - pocket terraces (8)
C) Cyclopes (4)
geographical coordinates 9°23’48” E, 46°19’29” N
minimum altitude 199 m
maximum altitude 1100 m
area’s extension 11.4 sq km
cartographic references ctr B2d3 and B2e3
at 1:10.000 scale
Geo-lithological features
lithology paragneiss, basement’s subordinated
meta-granite of the Falda Tambò
disposition of the layers regional schistose
direction e-w, mild immersion towards n
outcrop surface of the rocky sub-layer 34%
presence of disorders subparallel and transversal
fractures to the valley’s axis, Pianazzola’s ancient
landslide
Climate
annual rainfall (average) 1447 mm
monthly rainfall (maximum) 700 mm (10/1963)
Historical Data
historic origin the technique of terracing
appeared for sure in the 13th century, up to its
maximum spreading between the 19th century
and the fist half of the 20th century
Land Use
main land use (A) vineyard; (B) chestnut tree
woodland for crop; (C) meadow
secondary use of land (A) meadow;

(B) Chestnut tree woodland
agricultural techniques (A) slope up/down
(with “pergola”) and contour ploughing; (B)
chestnut tree woodland - pocket terraces

road); (B) and (C) limited, on foot, on the path
internal accessibility and ways to access (A)
and B) totally accessible on foot; (C) not totally
accessible on foot

Structure of Terracement
extension of terraces 1.7 sq km
cultivated/uncultivated surface 45/55%
general typology terraces with continuous
paralles stripes and dry-stone walls
used materials meta-granite of Truzzo, gneiss
walls’ height (min/max) (A) 0.40-1.20 m;
(B) 0.3-1.3 m; (C) 1.35-3 m
walls’ linear deployment (min/max) (A)
18-22 m; (B) 8.4-12.5 m; (C) 8.2-19.7 m
walls’ inclination (min/max) (A) 88-92°; (B)
80-90°; (C) 80-88°
belts’ width (min/max) (A) 1-2 m; (B) 1.1-2.2 m;
(C) 1.2-18 m
belts’ inclination (min/max) (A) 6-24°; (B)
2-10°; (C) 2-30°
vertical connections (A) wall parallel and
perpendicular fixed staircases; (B) absent; (C)
wall perpendicular fixed staircases
belts’ number (A) 21; (B) 11; (C) 12

Property Organization
type of property public
number of cadastral parcels and owners (A)
9 lots, 19 owners; (B) 2 lots, 4 owners; (C) 5 lots,
9 owners

Other Structures
housing structures (A) 1
shelters (A) 3; (B) none; (C) 2
other (A) 1 depot; (C) 2 wall’s body recoveries

Figure 7.
Three dimensional diagram
for the statistical analysis of
the geometric aspects of the
terraced aimed at assessing
the relationship between the
geomorphological aspects of
the slope and the use of the
terrain (T. Pagnoncelli).

Conservation State
walls’ alteration grade partly damaged and (C)
good state
grade of maintenance medium
grade of efficiency of the water network
functioning
spreading of spontaneous vegetation (A)
partial; (B) not present; (C) total
reasons for decay natural/anthropogenic mixed:
(A) and (C) hydrostatic thrust and growing
of agrestal vegetation; (B) tree falling
Factors of Interest
scientific/cultural the presence of natural
monuments (Acqua Fraggia’s waterfalls) and
of cultural landscapes (rural settlements and
traditional architecture; terraced landscapes;
caves locally known as “crotti”)
economic/productive tourism, agriculture, local
handicraft

Water Organization
water drainage system perpendicular channels
belts’ inclination direction towards the valley
paths’ overlapping yes
irrigation system (A) underground; (B) and (C)
not present
Accessibility
regional/local accessibility (A) by car (regional

The “ronchi” of Chiavenna Valley
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sustaining purposes, together with some
landscape signals, legacy of some past
cultivations of vineyards, such as plant’s
supports (bars) and abandon vineyard rows
infested by weeds, which in the actual land map
still result as vineyards, also coherently with the
Austrian Land Registry Office. Substantially
unchanged, the use of land for those sub-areas
bound to chestnut cultivation.

Figure 8.
Access stairs to the terracing
perpendicular to the wall
(photo L. Bonardi).
Figure 9.
Comparisons between
different types of terracing.
In the right hydrograph, the
terracing is cultivated for
meadows and kept in good
condition; in the left
hydrograph the terracing is
cultivated as vineyards and
shows signs of abandonment
(photo G. Scaramellini).

[Statistic data source: Operative Unit “Study and
Statistic” of the Chamber of Commerce of Sondrio,
Relazione sull’andamento economico della Provincia di
Sondrio 2006 (Relation on the economic trend in the
Sondrio Province), Ramponi Arti Grafiche, Sondrio,
2007]

5. factors of interest and prospects

[8.]

[9.]
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The considered hillside has, together with the
always present terracing works, interesting
emergencies of a material culture nature,
belonging to the economic and cultural sphere
of the rural communities. To the relevant
naturalized characteristics of the centralized
town of Pianazzola, we have to add some
isolated example of “higher” architecture (houses
and agricultural annexes) dominated by the use
of stone, in relation with the wide local
availability of this material. To these, as a high
interest data, we have to consider the numerous
and varied presence of minor manufactured
goods, sometimes related to the economic and
social local needs, sometimes related to the
spiritual life necessities (forms and signs of the
popular religiosity). Amongst the firsts we
account the presence of particular underground
refuges-shield partly integrated with the terraces
themselves. In the rocks outcropping areas
belonging to the landslide body, we frequently
find the typical “crotti” (cavities), a sort of
underground rock sediments, once used, with
some modifications, for the conservation of food
stock, thanks to the particular micro-climate.
The incisiveness of the contour ploughing
action, the variety of shapes with which this
technique displays and the possible roles which
these spaces may play also in our society, if

object of political and cultural attention, justifies
the initial research interest towards both the
historical-cultural aspects and those of a
geographical- environmental nature. Adequate
and specific cognitive surveys, related to the
different historical, architectural and environmental aspects, seem necessary and may be
prior, for the later implementation of the reevaluation actions, particularly where, like in
this case, there are no longer “natural” reasons to
preserve the territorial status. Also the
Pianazzola hillside, in fact, could, after the
appropriate interventions, find itself at the
centre of a renewed economic centrality,
produced, for instance, by some modern forms
of specialized agriculture. In this sense, given the
extension of the territorial heritage in object,
even focussed actions on small areas could have
a significant value, especially if they were able to
induct, by “emulation”, more spontaneous
recover actions, particularly of the antique
productive vocations of the hillside, such as the
chestnut tree and vineyard cultivation.
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Bregaglia Valley
The chestnut forests of Soglio and Castasegna
Silvio Werder, Tomaso Lardelli, Dominik Alig, Maurizio Michael

1. geographical profile
The Bregaglia Valley (the part of the valley
situated in Swiss territory) is firmly set between
the Bregagliotte Alps in the south and the
Rhaetian Alps in the north. Descending the
Maloja Pass it extends at three different
altitudes: the first level is represented by the
Plain of Casaccia, which also coincides with the
opening of the Settimo Pass; it then follows the
section of the valley bottom of Vicosoprano
and Stampa, enclosed at the bottom by the
rocky barrier with a fortress formed by the
medieval complex of Castelmur and the
Church of Nossa Donna, which in fact divides
the valley into the territories of Sopraporta and
Sottoporta. At Sottoporta, sitting on a terrace
located on the right slope of the valley, there is
the village of Soglio and directly on the border
with Italy, the town of Castasegna. The village
of Bondo, huddled near the opening of the
Bondasca Valley, together with Castasegna,
forms the third level of altitude.
The upper part of the valley (Sopraporta) still
has a marked alpine personality and is
distinguished by its larch trees resplendent
with their golden aura in autumn. Sottoporta
already forms part of the region of Insubria
where there are chestnut forests and even single
palm trees here and there (recovery area).
The Bregaglia Valley is characterized by glacial
and fluvial formations. The natural terraces of
Tombal and Plän Vest testify to the maximum
levels of glaciations during the last Würmian
ice age (20,000 years ago). The steep and
rugged slopes are the result of the deep erosion
by the River Maira. Also worthy of note in the
Bregagliotte Alps are the granite rocks that are
found at an altitude of more than 300 metres,
forming the head of the Bondasca Valley (Pizzo
Badile, Pizzo Cengalo, Gemelli and the Sciora
group), and also the Piz Bacun group that rises
up to the east.
2. geological profile
The area of the Bregaglia Valley is one of the

most spectacular regions for studing the
tectonics and metamorphism of the alpine
orogeny. Because of the special structural
setting, Bregaglia Valley allows from east to
west and north to south an insight in an
interval of about 10 km of original crust depth.
A stack of different nappes has been backfolded and intruded by mainly granodioritic to
tonalitic magma, forming the tertiary Bregaglia
pluton (about 30 Ma) with famous Pizzo
Badile and Ago di Sciora. The area is situated
at the eastern end of the Lepontine metamorphic dome (greenscist facies metamorphism); near the Bregaglia pluton the
rocks are overprinted by contact metamorphisme. In the most eastern part the rocks
where deformed and metamorphosed in an
early (late cretacious) alpine phase. Two faults,
the Engadine Line in Bregaglia Valley and the
Tonale Line in Valtellina to the south of the
area are important syn- to late-alpine features.
The stack of alpine nappes plunges steeply
north in the lower part and moderatly east in
the upper part of the valley. The lowest tectonic
unit is the Adula-Gruf-nappe with mainly prealpine magmatic gneisses. Together with the
overlying Chiavenna ophiolite zone with mafic
and ultramafic rocks and the lower part of the
Tambo nappe with gneisses and scists they form
the mountains of the left side of the valley west
of Vicosoprano. The Tambo unit outcrops on
the right side of the valley west of Stampa;
gneisses and scists are intruded by the 290 Ma
old Truzzo granit, which often shows an alpine
scistosity plunging steeply to the north
(quarries in Promontogno and Soglio; bedrock
in the area of the terraces). In the upper/eastern
part of the valley higher tectonic units on the
right side of the valley are the Suretta nappe, the
Avers Bündnerschiefer unit with mesozoic
sediments and the Lizun unit with mafic rocks
(pillow lavas and dikes, overprinted by alpine
deformation and metamophism).
Piz Lunghin at the notheastern edge of the area
is a major European watershed, draining into
the Atlantic (via the Rhine), the Black Sea (via
the Inn/Danube) and the Mediterranen (via
Mera/Po).

The valley is mainly formed by glacial erosion.
In the steep Bregaglia Valley this erosion was
much more rapid then in the Engadine Valley,
hence the watershed moved to the east and the
Mera river captured two former Inn tributaries
(Val Maroz and Val Forno).
Since the glacial retreat the valley is overprinted
by gravity transport (rock fall and rockslide)
and fluvial erosion (mainly debis flows).
The terrace of Durigna is probably formed by
a rock slide, witch is covered by a thick layer of
debris flow sediments (mobilized material
from rock slide and morain). These processes
happened shortly after the glacial retreat and
possibly damed the water of the Mera (? Lake
sediments in the plain of Caltüra in the east).
Later the erosion of the Mera river in the south
and the Caroggia river in the west caused the
slopes to the valley floor.
3. structural profile
The terraced landscape of the Bregaglia Valley
cannot be compared with the other terraced
areas forming part of the alpter project.
Forms of extensive terracing, with rows of
recurrent walls, are quite rare due to the
conformation of the territory with its uneven
steep slopes
Only in the area of Durigna 3 and Farzett is it
possible to find sequences of terracing at
different levels. In the other areas the drywalls
adapt to the conformation of the terrain,
forming single terraces but without endowing
the territory with the impression of a true
terraced landscape.
The majority of walls are in poor condition.
The main reason is the reduction and
abandoning of the cultivation of this territory,
in particular the chestnut forests. They usually
have rather low walls and an irregular
composition, due to the different varieties of
stones available in loco (that consist of material
collected after clearing the land of stones and
also deriving from debris from erratic rocks
and other debris collected locally) and also due
to the aforementioned unevenness of the land
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which calls for specific building solutions
depending on the differing local situations.
The size of the terraces also varies, however the
terraces destined for use as chestnut forests are
usually larger and less sloping, though never
completely flat.

Figure 1.
Location and detail of the
recovery areas of the project.
Figure 2.
Forest of Piazza: Durigna
with the town of Soglio.

4. socio-economic profile

[1.]

[2.]
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Bregaglia Valley

The Bregaglia Valley is located along an
important transit axis that connects northern
and southern Europe through the alpine passes.
Already back in roman times this pass was wellknown and widely used. If we exclude the
hydroelectric schemes belonging to the city of
Zurich there are practically no industrial
activities in this territory. In the past the sources
of sustenance for the population consisted of
combinations of activities in the agricultural,
craft, transport, and trading sectors.
The close proximity with the Engadina, a
tourist and financial paradise, and the existence
of the state border have characterized the
economic evolution over the last century. In
fact, today the tourist sector is of great
significance and represents the main potential
of local development. It is also necessary to
insert the farming reality of this territory into
this context since by using and caring for the
landscape and thanks to the production of
food delicacies (cheeses and salamis) it has
restored fundamental values to the territory. A
showcase for this integration between
agriculture and tourism is represented by some
of the particularly well known locations such as
Soglio, but also Bondo and Maloggia, where
tourists from all over the world come into
contact with high quality, biological and
personalized products.
The terraced areas, likewise the rest of the
landscape of the valley, serve the purpose above
all for giving a positive image of the territory to
be spread and promoted from a tourist-cultural
point of view. The farming activities are
concentrated in the valley bottom, especially in
the areas that are easily accessible and
cultivatable. The terraced areas have for the
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main part been abandoned, leaving room for
the forest; in some cases single walls and
terraces have been knocked down and
eliminated due to “reclaiming” operations by
the farmers.
The terraced area that has conserved its integrity
and peculiarity more than any others is located
in the lower valley and forms the heart of the
chestnut forests. Via the valorization of
chestnuts and the culture and traditions
connected to the same, it has been possible to
endow a new visibility to the same natural and
landscape environment of this area. At
Castasegna in fact, a museum and “educational
walk” has been created and is operating in the
beautiful spacious chestnut forest in the area of
Brentan, characterized by very wide, semi-flat
terraces, supported by low, sparse drywalls; this
is where information is provided regarding the
art of chestnut growing, the forms of economy
to which this was linked, its current situation in
Bregaglia, and so on. This walk allows the visitor
to admire an old chestnut building for drying
out the chestnuts (known locally as a graa) and
a mill for producing chestnut flour: moreover
there is a small but well equipped hostel, once
an old farm building, that welcomes small
groups of tourists and students interested in
studying the “culture” as well as the cultivation
of chestnuts.
5. factors of interest and prospects
There are very few regions that can boast
factors of historic, cultural and landscape
interest that are comparable to those of the
Bregaglia Valley. World famous artists
(Segantini, the Giacometti dynasty, Varlin),
fantastic landscape and natural environments,
well cared-for towns, imposing mountains, the
object of desire of numerous enthusiasts (we
only have to think of the Pizzo Badile and its
mythical north-east wall) are the most
convincing factors on the scales of values and
prospects.
Thanks to the Rural Landscape projects and
alpter, a process has been triggered that has as

[4.]

Location
state Switzerland
region Bregaglia Valley, Grigioni
municipalities Soglio, Castasegna
studied sub-areas Durigna 1-3, Farzett, Area
di Turismo
geographic coordinates 9°31’00 E, 46°20’03” N
minimum altitude 686 m
maximum altitude 3369 m
area’s extension 67.7 sq km
cartographic reference National Swiss Map
1:25.000
Geo-lithological Features
lithology gneiss, schist
outcropping surface of the rocky sub-layer
40%
presence of disorders none
Climate
annual rainfall (average) 1400-1600 mm
Historical Data
historical origin unknown
Land Use
main land use grass harvest, grazing, chestnut
tree cultivation
secondary land use vines and mulberry and
for the breeding of the silkworm (abandoned)
agricultural techniques extensive grazing,
chestnuts cropping with traditional techniques
abandonment period second half of the 20th
century
Structure of Terracement
extension of terraces Durigna 1: 6.4 ha;
Durigna 2: 2.5 ha; Durigna 3: 1.4 ha; Farzett:
3.0 ha; Area di Turismo: 2.0 ha
cultivated/uncultivated surface 60/40%
terracing structure discontinuous and
irregular terracing deployment with sustaining
dry-stone wall
used materials local lithoid material

walls’ height (min/max) 0.5-2.0 m
walls’ linear deployment (min/max)
2.8-56.2 m
walls’ inclination (min/max) 87-93°
belts’ width maximum 25 m
belts’ inclination (min/max) 0-42°
vertical connection none
Water Organization
none

Figure 3.
Typical terracing
in the Castanili forests.
Figure 4.
Typical terracing in
the Castanili forests
Nossa Donna: matrix church
of the Bregaglia, located on
a rocky promontory that
divides the valley in two.
The tower of medieval origins
indicates the strategic
position of this place.

Accessibility
local/regional accessibility by road
internal accessibility on foot and
with agricultural means of transport
Property Distribution and Territorial
Ties on the Area
type of property private
number of plots and owners 70
territorial ties on the area chestnut
woodlands under federal forest law
planning addresses woodland zone
in the allocation plan
Conservation State
walls’ alteration grade medium
maintenance grade scarce
diffusion of spontaneous vegetation high
reasons for degradation anthropic
(abandonment of cultivation)
Factors of Interest
scientific/cultural natural monuments (Stoll
waterfall), rural landscapes (chestnut woodlands
with haylofts, chestnut drying structures)
economic/productive tourism, agriculture,
forestry

The chestnut forests of Soglio and Castasegna
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Figure 5.
Didactic itinerary existing at
Brentan: typical forest with
small chestnut trees that
have been planted there.
Figure 6.
Durigna, Tourist area:
hay barn turned into
an Information Centre.
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its main goal the valorization and safeguarding
of the heritage “inherited”. The main intention
is that of re-launching the image of this
territory via the sharing of goals and the
common commitment in the various sectors
involved (farming, forestry, tourism, hunting,
safeguarding of nature, architecture, economy).
The following particularly significant interventions are worth mentioning:
– The involvement of the forestry sector as the
driving force for the coordination and
execution of cleaning operations of the nonwooded areas;
– The creation of a regional commission for
the landscape (CoReP);
– The defining of a form of interdependence
between the cultivation of the territory and the
use/transformation of the buildings;
– The application of the “interconnection”
concept with the stipulating of cultivation
contracts for the use of specific areas for
farming purposes, in order to favour the
biodiversity and the ongoing maintaining of
the quality of the landscape and likewise, the
typical structural elements, the forests, and the
extensive farming management.
All these interventions aim at making the
development process sustainable via the
creation of a “renewed” sensitivity in the face of
existing environmental and landscape
problems, without having to resort to museumtype or even artificial protection operations.
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Veneto
The “masiere” of the Brenta Valley
Angelo Chemin, Mauro Varotto

1. geographic profile
The Canale di Brenta is a narrow valley
furrowed by the river of the same name,
located in the Venetian Prealps between the
hills of the Altopiano dei Sette Comuni and
the Massiccio del Grappa. It is approximately
30 km long with an average width in the
valley bottom of less than 1 km, and a valley
spread of approximately 60 square metres,
divided administratively into 6 municipalities (Bassano del Grappa, Campolongo sul
Brenta, Valstagna, Cismon, San Nazario and
Solagna) in the province of Vicenza.
This narrow and deep valley of a fluvialglacial origin, takes on the resemblance of an
arm bent at right angles at the elbow at the
level of Valstagna, the most important town
of the Canal; the most northerly section lies
nw-se, while the southern section as far as
the opening onto the plane lies ne-sw. This
differing layout and the relative isolation
variations help explain the rising of the
altitude levels of the crops, especially on the
north-west slope, densely terraced and
cultivated up as high as 600 metres.
The origins of the first terraces are extremely
old and in some cases refer to the use of the
highlands for defence purposes, like curtain
barriers, lookouts and signalling stations
utilized without doubt in the Imperial
Roman era. In the Middle Ages, with the
foundation of the Benedictine Monastery of
Santa Croce di Campese (Bassano) and the
settlement of the valley, the use of terraces
started spreading, albeit in small areas, and
there was a gradual extension starting from
the 17th century with the introduction of the
planting of tobacco, up until the first decades
of the 20th century.
The introduction of the tobacco plant in the
Canal is to be attributed to the Benedictine
Monastery of Campese between the end of
the sixteenth, beginning of the 17th century.
The first “cultivation privilege” offered by
the Venetian Republic in 1763 favoured
tobacco growing in the municipalities on the
right bank of the Brenta (Campese,

Campolongo, Oliero and Valstagna). In
1817 the Hapsburg Empire extended the
cultivation concession to the municipalities
on the left bank of the Brenta as well
(Cismon, San Nazario and Solagna, thereby
encouraging the terracing of the eastern
slopes), however after the floods of 1848 had
caused a drop in prices, the concession was
revoked for the right bank of the Brenta, and
the taxes increased, together with the police
controls of contraband. With the passing
over to the Kingdom of Italy in 1866 the
persisting increase in the tobacco growing
areas that compromised other cultivations,
rather than representing a sign of flourishing
and economic prosperity, instead constituted
the symptom of a struggle for survival
clinging to increasingly more desperate
positions, that finished up with the total
abandonment of tobacco growing and the
permanent emigration of more than half the
population of the valley during the second
half of the 19th century.
Today the terracing covers approximately 5%
of the valley surfaces (3.2 sq km), but they
are remarkable for the intensity and impressiveness of their supporting walls. These
are the result of a series of influencing factors
– of a physical-morphological, socioeconomic and historic-political nature – the
diverging of which during the last century
has led to abandoning processes and
marginality that have characterized the
valley’s recent destiny.

Dolomia of the lower Trias, with subhorizontal deposits of the strata and
thicknesses of approximately 800 metres.
This is lithoid material that has allowed for
the construction of imposing walls for
supporting the terraces fields; the sand
generated by the gelifraction (freeze-thaw)
has also been a valuable resource for centuries
as it served the purpose of “soldering” and
protecting the layer of soil of the terraces
themselves from being washed away.
The valley is characterized by a humid,
temperate climate, with dry cold winters and
mild dry summers. The rainfalls are usually
more abundant than on the nearby plain (on
average, around 1500-1700 mm a year). The
morphological features that do not allow for
adequate solar radiation of the valley bottom,
have forced fruitful settling even on the most
impervious slopes, in the search for milder
microclimatic situations, in sunny areas
favoured during the winter months from
thermal inversion. The constant ventilation
that reduces the stagnating of the humidity
coming off the river (for which the fog and
the hygrometric values record lower average
values than on the plain) and the abundant
spring and summer rainfalls have ensured
favourable conditions for the cultivation of
tobacco that requires abundant rain, little
light and well-ventilated areas for drying out
the leaves in the summer months.
3. structural profile

2. geological profile
The peculiar physical conformation of the
valley was without doubt the first determining factor in the development of the
terraced areas. The narrow valley bottom,
oscillating in width from a few hundred
metres to a maximum of 1 km, is flanked by
steep slopes that close the valley off and give
it the appearance of a canyon.
The dominating lithology of the area
influenced by the terraces is the main

The terraces are not just simple “high
altitude fields”, but also a skilful system that
has endowed the steep slopes with a new
threshold of stability, reorganising the settlement areas, access roads, and above all, the
hydraulic equilibrium of the slopes.
The terraced terrains (locally known as banks
or simply fields) are supported by drywalls
(masiére, “heaps of stones”) that faithfully
follow the lithoid substrate (dolomia, grey
limestone, allocthonous rocks of fluvioglacial
derivation, called roisi). The compactness of
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Figure 1.
Map from the early 20th
century that shows a family
posing on the terraces of
Valstagna: in these years
the peak of cultivating and
terracing was reached on
the slopes.
Figure 2.
Map of the terraced areas
of the Brenta Canal with the
administrative municipal
borders highlighted. The
terraced areas documented
in the Austrian Cadastral
Register of 1830 are in red,
while the extension reached
by the terracing between the
19th and 20th century are
marked in light orange
(dataprocessing: E.
Vardanega, F. Ferrarese).
Figure 3.
Map of the terraces and
the lands used for tobacco
growing according to the
Austrian Cadastral Register of
1830: the un-terraced tobacco
growing lands are in dark
green, the terraced tobacco
growing areas in red. The
concentration of terraces in
the northern section of the
valley stands out from the
narrower valley bottom, with
a general cultivation (the
light green and the orange
correspond to the tobacco
growing associated with
winegrowing and other crops)
that was progressively
reduced later on
(dataprocessing: E.
Vardanega, F. Ferrarese).
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the stone material and the profitability
guaranteed by the cultivating of tobacco has
allowed for erecting walls up to 8 metres
high, for a total of over 230 km of drywalls
throughout the valley. The “accordion-type”
procedure of the terraces alternates imposing
walls supporting pockets of land several
metres big on the steepest slopes and larger
fields supported by masiere measuring 1-2
metres in height in the conoids on the
gentler slopes and in the valley bottom. On
the whole, a macro-terraced landscape
prevails with a medium intensity of terracing.
The masiere or masgere are usually very wide
at the bottom and taper up to 30-40 cm at
the top, with the last layers of stone
extremely even and compact, rising up above
the cultivation level by 40-60 cm, and
serving the purpose of containing the soil
and also the pathways. Behind the wall
structure there is a drainage area consisting of
mixed stones and pebbles that filters the
rainwater towards the base of the masiera, in
which there are usually small collection and
drainage channels. The terracing level slopes
down towards the valley with a gradient that
varies between 8% and 16%. The masiera is
also an accumulation structure of solar
energy which is particularly precious in these
areas of scarce sunlight; in fact, the vines
clung along the walls so that they could
absorb the sun reflected and radiated by the
stones until sunset.
The hydraulic system is articulated and
complex, hinging on the access paths to the
mountain, which collect water and convey it
inside the terraced areas, in an intriguing
system of distribution and/or containment.
The storage of the water necessary normally
takes place via the use of large wells with a
cylindrical structure (with a depth of 5-8
metres and a diameter of approx. 1.20-2
metres), erected at the foot of the terraces,
and water collectors of the drainage system.
Large tanks (20-30 sq m) carved out of
grottoes in the vicinity of limestone rock
outcrops collect the water dripping down the
fissures in the Karst rocks; these grottoes also
Veneto
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Location
state Italy
region Veneto
municipalities Bassano del Grappa, Campolongo
sul Brenta, Valstagna, Cismon del Grappa,
San Nazario, Solagna (Vicenza Province)
studied sub-areas 17 areas for a total of 65 ha
geographical coordinates 11°39’43” E, 45°52’12”
N (Col Ventidueore)
minimum altitude 120 m asl
maximum altitude 600 m asl
area’s extension 60 sq km (valley funnel)
map references Regional Technical Map 1:5000
(082122 Valstagna)
Geo-lithological Features
lithology dolomite, grey limestones
disposition of the layers sub-horizontal
outcropping surface of the rocky sub-layer
about 30%
presence of disorders danger of falling rocks
in some terraced abandoned portions above the
houses; obstruction of the out flowing channels
Climate
annual rainfall (average) 1500-1700 mm
monthly rainfall (min/max) 50-150 mm
Historical Data
historic origin mostly 17th-19th century, but
early terraced cores by fortified sites in ancient
eras
brief evolutional dynamics progressive
extension of the terracing from 18th century with
the introduction of the tobacco cultivation; apex
of the cultivation between the end of 19th and
beginning of 20th century, then progressive
abandonment.
historical source Austrian Cadaster (1828-1830)

Land Use
land use originally for tobacco cultivation,
now mostly abandoned
abandonment period at the beginning of 20th
century and starting from the end of Second
World War (last 60 years)
Structure of Terracement
extension of terraces 322 ha (entire valley)
cultivated/uncultivated surface 40/60%
general typology parallel belt terracing and
sustaining with dry-stone walls
used materials local materials (dolomite, Grey
limestones, some allochthonous/glacial originated
stone in the lower part of the slopes)
(following data referred to the pilot area of
Casarette of Col Ventidueore)
walls’ height (min/max) 1-8 m (medium 3)
walls’ linear deployment (min/max) 5-18 m
(medium 8)
walls’ inclination (min/max) 85-90°
belts’ width (min/max) 5-30
belts’ inclination (min/max) 2-10°
vertical ground connections fixed parallel stairs
and perpendicular to the wall
belts’ number 6
Other Structures
housing 5
recovers 3
other 1 oven and 5 wells
Water Organization
water drainage system transversal flowing
channels or channels’ roundup in underground
stone tankers
belts’ inclination direction towards valley
paths’ overlapping yes

Accessibility
local accessibility mule track
internal accessibility not always accessible
on foot
Property Organization and Territorial Ties
on the Area
type of property public and private
number of cadastrial parcels and owners 36
plots and 11 owners
network services’ linkages none
territorial ties on the area none
planning addresses prg; pati undergoing
elaboration
Conservation State
walls alteration grade deteriorating
maintenance grade scarce, limited to
the excursion paths
water network efficiency grade partially
damaged
spontaneous vegetation diffusion over almost
the total surface of the area
reason of degradation natural (agrestal
vegetation) and anthropic (no maintenance)

Figure 4.
Winter view looking towards
Valstagna and the Frenzela
Valley: the snow highlights
the lines of the abandoned
terraces which would
otherwise be unrecognisable
(photo M. Tres, E. Zatta,
2006).

Factors of Interest
scientific/cultural historical viability (Calà
del Sasso or of 4444 steps for the wood
transportation to the valley bottom; High tobacco
way; paths and barrage lines of the First World
War’s lines)
economic/productive excursionist tourism,
historical-cultural tourism (First World War
locations); recreational and sport activities on
the River Brenta (canoeing, kayak; raft race
“Palio delle Zattere”)

[4.]
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[5.]
Figure 5.
Campese, Valvecchia: 16th
century terraced landscape
with channels’ drainage
system (photo G. Medici,
2005).
Figure 6.
Valstagna, Col Ventidueore,
Pian delle Casarette: well,
channel, drainage canal,
overflow pipe, supporting
masiera (8 metres high) in
polygonal work (survey
campaign 2006, manager
A. Chemin).

serve as a shelter for tools and people.
The interpoderal accessibility, still prevalently pedestrian, is guaranteed by stone steps
inserted into the sections of the terraces,
stepping stones created via the insertion of
rocks sticking out of the drywalls, or in the
case of crossing through the cultivated banks,
with stone pathways inside the banks
themselves or on the upper edge of the
masiera.
4. socio-economic profile
The period of greatest development and
extension of the terraced surfaces can be
dated to the second half of the 18th century,
in close connection to the parallel growth of
the population. During this period the
tobacco growing was replaced by the
traditional cultivations of the canal (hemp,
mulberry trees, corn, potatoes, vines, fields)
when more than half of the existing terraces
were built.
Compared to the terrains in the plain, the
terrains of the masiera were poor in clay and
rich in lime carbonate, with not too much
nitrogen and generally characterized by
greater solar radiation and ventilation (hence
the definition of “warm and light” lands):
they favoured the production of the valuable
“nostrano” (with an aroma similar to that of
Havana tobacco and a slightly bitter, pleasant
flavour, used for aromatic cigarettes), with a
lower nicotine content and a higher
resistance against diseases that the tobacco
grown in the valley bottom.
The cultivation of tobacco created a close
link both “inside” and “outside”, the open
ambience of the fields and the semi-closed
ambience of the home. The buildings,
usually 3 to 5 storeys high to in order to
allow enough space for the drying process,
have the connotations of a strange and
original “building technique” compared to
the hillside building of the Veneto area. after
being picked the tobacco is in fact transferred
into closed premises for being macerated (the
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so-called “tobacco chambers”) where the
leaves were spread out on the floor for 4-8
days; this was followed by the drying for
approximately 40 days in specific aerated
rooms or small balcony (podòi) with wooden
fences (smussi) shaped like cages on the
façades of the buildings.
The production increased throughout the
19th century, leading the valley towards a
desperate specialized single-culture which
reached a peak of over 20 million tobacco
plants cultivated (over 500 ha) at the
beginning of the 20th century. Starting from
the nineteen-fifties, the ever-growing competition of the production on the plain and
importation led to the collapsing of the
production (from 194 ha in 1929 to the last
hectares recorded in 1991). The drastic drop
in direct family-run companies and small
cultivating concerns brought about a
generalized abandonment of the terraced
slopes and the progressing of the vegetative
front that today covers more than half of the
lands that were once farmed.
The suffering symptoms had an influence on
the demographic picture as well: the
population decreased by two thirds from
1921 to 1991 and is now recorded at around
10,000 inhabitants. Hand in hand with the
emptying of the slopes there was the lack of
use of various buildings in the valley bottom:
the uninhabited homes in nearly all the
municipalities has dropped to values close to,
or just above 50% over recent decades. A
consequence of the negative migratory
balance is the index of ageing of the
population which is higher than the
provincial average (15.3 in 1991 against
10.2). Since 1991 this exodus has slowed
down and the demographic figures are active
again thanks to the contribution of the extracommunity component.
5. factors of interest and prospects
Over the last few years the emergency
situation relating to the state of degradation

of the terraced landscape, together with a
growing sensitivity for the inherited cultural
heritage, has favoured a return of interest in
the terraces, despite only having produced
insignificant variations compared to the
dynamics in progress.
Difficult accessibility to the terraces, scarce
agricultural yield, extreme land parcelling
(since the Austrian Cadastral act of 1830 up
until today the average size of the lots has
almost halved, passing from 645 to 395 sq m)
make any individual attempts at returning to
farming almost impossible. On a local scale it
must however be pointed out that the setting
up of two museum sites (the Tobacco Museum
in the Mountain Municipality of Brenta at
Carpané di San Nazario and the Ethnographic
Museum of the Canal di Brenta at Valstagna),
between 1997 and 2003 highlights a different
sensitivity towards a cultural and landscape
heritage now at risk, which has catalyzed a
series of studies and research projects over
recent years.
The prospects of valorising the inherited
cultural landscape branch out in three
directions:
– the pedological-agronomical prospect in an
attempt to identify cultural alternatives to
tobacco (small fruit trees, officinal plants,
mint, saffron, or the breeding of sheep and
goats for the dairy product organized at a
cooperative level), and to open new use
horizons, also with the possible insertion of
the immigrant population from North Africa
into the socio-economic fabric of the valley;
– in an urbanistic-regulatory key making new
planning instruments available without
adopting the inefficacious prescriptive and
restrictive attitude, hypothesising different
principles of safeguarding and valorization:
a) areas of elevated landscape value, in which
to concentrate recovery initiatives using
mixed public-private capital; b) significant
areas for hydrogeological safety, in which to set
up capillary maintenance and the absolute
ban on illegitimate use of the existing
hydraulic system; c) areas of mixed terracing
or near the built up areas, in which it is
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permitted to carry out transformations that
observe environmental and landscape recomposition criteria, and initiatives
favouring the family-run productive activity;
d) areas on the medium-high slopes that have
been abandoned, in which to guide and
control the process of re-naturalization and
reforesting already underway.
– in a project prospect, by means of recovery
and re-launching projects in the most
valuable terraced areas of the Canal (recovery
project of the site of Col Ventidueore).
The overall intention of the regulatory set up
is inspired by the principle of control and
guiding of phenomena of abandonment and
degradation of the areas that have been left to
themselves up until now, by means of the
recognition of their multi-functional role,
which involves the local population but also
fits into a larger design with territorial
significance on a regional and international
scale.

Figure 7.
Aerial view of the terraced
conoid of San Gaetano, one
of the most interesting and
complex hydraulic regulating
systems of the slope (photo
G. Medici, 2005).
Figure 8.
Aerial view of the Casarette
on the peak over the valley
on Col Ventidueore (altitude
of 530 m): this is one of the
sites selected for the recovery
project (photo G. Medici,
2006).
Figure 9.
The recent collapsing of a
wall 6 metres high at San
Gaetano: showing how an
imposing century-old stony
township can disappear after
a few decades of neglect
(photo M. Varotto, 2007).
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Goriška Brda
The terraced vineyards of Goriška Brda
Lučka Ažman Momirski

1. geographic profile
Goriška Brda, located in western Slovenia, can
be described as a “three-way” border region:
separating different countries, separating hills
from plains and separating different climates.
Goriška Brda was part of Nova Gorica until
the creation of a new administrative division
in 1994, after which the region became the
independent municipality of Brda.
The region is characterized by an apparently
uniform landscape. Locals distinguish between Western and Eastern Brda, even more
often they refer to Lower and Upper Brda.
This last division is based on differences in
elevation above sea level and relative elevation,
and in the quality of the soil and various
farming cultures.
The hill ridge of the Kanalski Kolovrat north
of Goriška Brda signifies a climatic division, as
towards the north and east the beneficial
influences of the warm Mediterranean climate
diminish.
According to different indexes, Goriška Brda
represents one of the predominantly agricultural regions in Slovenia. Therefore the role
of terraces is very important. The terraces in
Goriška Brda cover around 29% of the overall
area of the municipality, and according to the
Ministry of Agriculture, Forestry and Food
(2001), 78% of all vineyards are terraced.
A completed map of the terraces in the
Goriška Brda area illustrates cultural terraces
that can still be seen there. Many of the
terraced areas are now overgrown and in ruins
and cannot be easily recognized, even when
visited. The extent of the cultural terraces in
the past could not be accurately stated, not
even using the Franziscean Land Cadastre.
The most prominent difference between
southern Goriška Brda (Lower Brda) and
northern Goriška Brda (Upper Brda) is the
land use (the ratio of forest to vineyards).
Northern Goriška Brda is overgrown by forests
by as much as 80% (only 30% in southern
Goriška Brda). The relation is the opposite in
the case of vineyards: 6% in northern Goriška
Brda and 42% in southern Goriška Brda,
102

where there are also orchards, their about 11%
are a very important land category.
The duality and other large differences
noticeable in southern Goriška Brda and
northern Goriška Brda were the testing
ground for a detailed multidisciplinary study.
Therefore, as sub-areas, two cadastral units
were chosen: Medana in southern Goriška
Brda and Kožbana in northern Goriška Brda.
The area extent in the cadastral unit of
Medana is 329 ha. Terraced sites cover 176 ha,
which is 53% of the total area. The minimum
elevation is 59 m and maximum elevation is
186 m. The average terrain inclination is not
excessive: on average it reaches 14%, while the
maximum inclination reaches 41%. Steeper
slopes appear mostly on the southern part of
the eastern slopes of the Medana ridge.
The area of the cadastral unit of Kožbana is
939 ha. Terraced sites cover 94 ha, which is
10% of the total. Minimum elevation is 106
m and maximum elevation is 588 m.
Compared to cadastral unit of Medana,
cadastral unit of Kožbana has greater altitude
differences and steeper slopes. The average
inclination is 28%, while the maximum
inclination is 114%. Inclination is generally
greatest at the bottom of the slopes.
2. geological profile
The Goriška Brda region joins three major
ridges from south to north. Numerous small
ridged areas diverge from the main ones, and
as a result the whole region is marked by
ridges with valleys in between. Due to its
impermeable rock foundations, the area is also
very dense with rivers, i.e. 1.9 km per sq km.
The Goriška Brda region consists mainly of
sedimentary flysch rock. Marl and sandstone
are characteristic for this sedimentary rock in
Slovenia.
In other European countries the term flysch
indicates rock from younger geologic periods,
e.g. from the Oligocene and Miocene periods,
but in Slovenia the term is mostly used to
describe Cretaceous, Palaeocene and Eocene

sedimentary rock occurring in the area of
Brkini, Notranjska, South and North
Primorska, Soča River valley, Vipava River
valley, as well as Goriška Brda.
Two types of flysch rock can be found in
Goriška Brda:
– Older Palaeocene flysch, consisting of hard
marl with inclusions of carbonated breccia.
This flysch can be found in the northern part
of Goriška Brda and is less affected by
weathering and volume disintegration;
therefore, the slopes there are steeper
compared to the southern Goriška Brda area.
– Younger Eocene flysch, consisting of
multilayered, soft-clay marl above a sandstone
base. This flysch is very susceptible to volume
disintegration, and its weathering is very fast
and deep; as a consequence a thick
disintegrated layer is formed. Most landslides
in Goriška Brda are associated with slides of
disintegrated layers of clay and marl on the
flysch-marl base.
A study of various factors (lithology, slope,
curvature, dip of the strata, stream power
index, wetness index, maximum 24-hour
precipitation, land use) indicates a high
landslide hazard in Goriška Brda. The
majority of landslips and landslides start on
steep slopes. Besides the diverse geological
structure, the basic cause of sliding is water.
Flysch and disintegrated flysch have low water
permeability. In ordinary circumstances the
gaps between the grains are not completely
filled with water. All the gaps are filled only in
the case of long and heavy rain, when pore
pressure in the water increases and so decreases
the pressure between the grains and
consequently decreases the shear strength of
the soil. Its slippage is a consequence of the
unfortunate combination of a steep slope and
height or underwater pressure.
Average annual precipitation in the Goriška
Brda region is 1730 mm, average yearly
temperature is 12.4 ∞C and average monthly
precipitation is 144 mm. Maximum monthly
temperature in the Goriška Brda region is 21.9
C (July) and maximum precipitation is 169
mm (November). The minimum monthly
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Figures 1a. and 1b.
The hills of Brda, located in
the western Slovenia, extend
over an area of 72 sq km
across the national border
with Italy, from the River
Soča in the southeast to the
River Idrija in the northwest
(T. Berčič).
Figure 2.
Rock layers. The Goriška Brda
region consists mainly of
sedimentary flysch rock. Marl
and sandstone are
characteristic for this
sedimentary rock in Slovenia.
Flysch weathers very quickly
and the effects of weathering
are very well visible (photo
A. Fikfak, 2005).
[1a.]
Figure 3.
Terraced landscape in winter.
Medana is a village in the
southern Goriška Brda
famous for the quality wines.
The entire Medana
settlement is very suitable for
vineyards considering
microclimate conditions and
soil structure. Almost half of
the area in the settlement of
Medana is terraced (photo
L. Ažman Momirski, 2007).

[2.]

[1b.]

[3.]
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temperature in the region is 3.3 C (January)
and minimum precipitation is 106 mm
(February).
Abundant rainfall in the autumn of 1998 in
Goriška Brda caused numerous landslides. A
total of 114 mm of rain fell on 6 September
1998 and 100 mm on 13 October 1998. Both
occurrences constituted a five-year-repeat period.
In 24 hours on 6 October 1998 the rainfall level
reached 175 mm, meaning that this concentrated rainfall represented a fifty-year-repeat
period. In the time between 28 September 1998
and 13 October 1998, 433 mm of rain fell, i.e.
an average of 31 mm of rain per day.
More than 800 mostly shallow landslides
were triggered, affecting about 1.7% of the
whole area.
Landslide-hazard maps represent a protective
measure in the struggle against natural disasters. The map of Goriška Brda was made
using the Dempster-Shafer algorithm.
3. structural profile
The cultural terraces in Goriška Brda used to
be maintained by hand. The various products
of the field were grown between the rows of
vines, and the fruit trees were grown in the
front of the vineyard.
Maintenance using machines started after the
Second World War; first using big ploughs
and later using bulldozers. The slopes of the
terraces were simply filled with soil without
any supporting walls.
The most convenient approach to maintaining the terraces, when they are positioned
within an existing, natural and stable slope, is
the technique of a partial cutting and filling of
the terraces. The use of this technique
prevents major land shifts.
If the configuration of the slopes changes, major
land shifts occur or steep slope maintenance is
carried out, landslides can take place or a large
area of land can become unstable.
In the recovery project the height of the
terraces was 1.5 m. A building permit is
required if the height of the terrace exceeds 1.5
104
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m. Minimum terraces length was 22 m and
maximum terraces length was 104 m.
Inclination of slopes was 45°, except the last
two slopes which had for better stability the
inclination 35°.
A 1:1 ratio of the inclination of slope between
the plains of the terraces is safe, but only when
the slopes get overgrown fast. This would
provide a sufficient suction in the slopes and
prevent surface erosion.
The width of a terrace is defined by a steepness
of the slope and the width of the chosen
terrace plain adapted for cultivated-plant
growth and growing systems. An arrangement
of the terraces for vineyard was part of a pilot
project in Medana. Eighteen terraces, 11 triple
(5.8 m wide in the top part of the land) and 7
double terraces (3.4 m wide in the bottom
part, where the slope is steeper) were arranged.
The total length of the triple terraces is 531 m,
and 600 m for double terraces.
In total the size of the vineyard area is 9321 sq
m, the terrace plain area is 4959 sq m and that
of the paths is 2629 sq m.
Stripes slope is usually from 0.5% to 5%. In
the case of the recovery project the inclination
of stripes was from 0.5% to 1% in the plan.
The post-project monitoring showed the built
inclination of stripes is between 2% to 4%.
The width of the field road is usually 3 to 4 m,
and in this case the width is 5 m, because the
road provides a turning point at the same
time. The inclination of the field road in the
eastern part of the land is gentle: between 17
and 20%. The inclination of the field path in
the western part of the land is steeper: between
20 and 22%.
The construction of a drainage for getting rid
of the underground water, i.e. the source, as
part of the pilot project was not necessary.
Oblique in sharp angle to the direction of the
field roads furrows were cut in the path to
drain the rain water from the vineyards.
4. socio-economic profile
Agricultural land covers approximately 30%

of Slovenia, while forests cover another
approximately 60%, in total 90%.
Land use in Goriška Brda can be divided in
detailed basic land use categories: vineyards,
forest, grassland, orchards, arable land/field
and built up areas.
Based on data from the 2006 the land use
differentiates significantly between the
Medana settlement in southern Goriška Brda
and the Kožbana settlement in northern
Goriška Brda.
The settlement Medana is mostly covered
with vineyards (55.8%), a lot of forests
(22.9%), some fruit gardens (7.5%), built-up
areas (7.2%), grassland (5.8%) and some
fields (0.8%).
The settlement Kožbana is mostly covered
with forests (75.6%), all other categories cover
less than 10%: grassland (9.4%), built-up
areas (4.6%), vineyards (4.5%), fruit gardens
(3.3%) and fields (2.5%).
From the data in the Franziscean Land
Cadastre it is possible to see the use of the land
in 1819. The Medana settlement was then
rich in vineyards (71.2%), grassland (13.3%),
while the rest was covered with forests (6.6%),
built-up areas (6.2%), fruit gardens (2.1%)
and some fields (0.6%).
In 1819 the Kožbana settlement had mostly
grassland (55.0%), a lot of vineyards (18.2%),
forests (17.6%), some built-up areas (6.2%),
fields (2.6%) and some fruit gardens (0.3%).
A comparison of the ratios of basic land use
categories between 1819 and 2006 indicates
that most of the Medana settlement was
covered with vineyards and grassland in 1819,
but nowadays there are more areas covered by
forests. Forests grown in the areas of the
former vineyards were mostly southern slopes.
The entire Medana settlement is very suitable
for vineyards; regarding the slopes as well as
the soil. The reason for the discontinuation of
wine-growing activities was most likely the
steep slopes in the southern areas, which are
difficult to maintain.
The same sort of comparison for the Kožbana
settlement indicates that in 1819 more than
half of the area was covered with grassland,
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Location
state Slovenia
region Primorska
municipality Brda
studied sub-areas Cadastral unit Medana
and Kožbana
geographic coordinates 46°2’33’’ N, 13°13’48’’ E
Medana (M); 45°58’49’’ N, 13°31’50’’ E Kožbana
(K)
minimum elevation 56 m (M), 104 m (K)
maximum elevation 186 m (M), 705 m (K)
area’s extension 329 ha (M), 939 ha (K)
cartographic reference dkn 1133, 1044, 2811
Geo-lithological Features
lithology coherent clastic sedimentary rocks
(e.g. sandstone)
rock layers orientation layers parallel
to the slope
extent of outcropping substratum (%) 0
elements of geological instability landslides
Climate
annual precipitation (average) 1730 mm
monthly precipitation (min/max) 106-169 mm
Historical Data
historical origin of terraces unknown
brief description of land use evolution there
was more grassland and vineyards in 1819,
and more forests in 2006
sources Franziscean Land Cadastre (1819)

Land Use (recovery project)
main land use vineyard
other land uses pasture
agricultural technique soil slopes
abandonment time and kind of spontaneous
vegetation 20-50 years / herbaceous
Structure of Terracement
extension of terraces (Goriška Brda) 2080 ha
terraced cultivated surface 98% (M), 74% (K)
terraced uncultivated surface 2% (M), 26% (K)
Detailed analytical scale 1:5000 (recovery project)
general typology terraces with continuous
parallel stripes
building typology of terracing slopes or banks
utilized raw materials soil
height of retaining walls/terraces (min/max)
1.5 m
slopes’ inclination (min/max) 35-45°
length of terraced stripes (min/max) 22-104 m
stripes width (min/max) 3.4-5.8 m
stripes slope (min/max) 2-4%
vertical links field roads
number of stripes 18
Other Structures
Settlements very close to the terraces vineyard
Water Organization
water channel system pipes system
stripes inclination downhill
overlapping with paths yes
irrigation none

Accessibility
local/regional accessibility local importance
road
internal accessibility by car/tractor
Property Organization
and Land Protection
ownership public
number of cadastral lots and landowners 1
network connections none
land protection bonds none
planning strategies National legislation,
Municipality legislation, Guidelines for building
terraces
State of Conservation
(before the recovery project)
degree of walls decay none
maintenance degree poor
degree of water system efficiency totally
damaged
spontaneous vegetation extent partial
causes of the decay mixed natural/anthropic
Factors of Interest
scientific/cultural Dobrovo Castle; Vipolže
Castle; the village of Šmartno; Picturesque Krčnik
Gorge
economic/productive wine production and fruit
production

Figure 4.
Abandoned terraces in
northern Brda. Many of the
terraced areas in northern
Goriška Brda are now
overgrown and in ruins and
cannot be easily recognized,
even when visited. Northern
Goriška Brda is overgrown by
forests by as much as 80%
(only 30% in southern
Goriška Brda) (photo
A. Fikfak, 2005).

[4.]
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Figures 5a., 5b., 5c.
and 5d.
Land use 1819 and 2006 in
the settlement Medana
(Southern Goriška Brda) and
in the settlement Kožbana
(Northern Goriška Brda). A
comparison of the ratios of
basic land use categories
between 1819 and 2006
indicates that most of the
Medana settlement was
covered with vineyards and
grassland in 1819, but
nowadays there are more
areas covered by forests. A
comparison of the basic land
categories for the Kožbana
settlement is similar to those
in Medana, although the
ratio of forest to vineyards is
different (authors: L. Ažman
Momirski, T. Berčič).
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mostly due to stockbreeding in the northern
Goriška Brda. However, due to natural
conditions the vineyards did not expand as
much. A comparison of the basic land
categories is similar to those in Medana: there
was more grassland and vineyards in 1819,
and more forests in the year 2006. The causes
for this change are in the dramatic changes in
the demographic of the population. In 2002
only 16% of households in Kožbana and 74%
of households in Medana were still farming.
In 1900 the number of inhabitants in
Kožbana started decreasing and it has now
fallen to half its earlier number.
Until the construction of the Osimo offshore
road over the Sabotin hill, Goriška Brda was
difficult to reach by road from Nova Gorica
and the rest of Slovenia, since the main
connection ran through the Vrhovlje pass, and
through Plave in the Soča River valley.
Medana can be easily accessed and is well
connected to Dobrovo, the administrative
centre of Goriška Brda. Kožbana is very
distant and difficult to access via road along
the Kožbanjšček stream.
The southern Goriška Brda are characterized
by villages on ridges. These are compact and
stretch along the main road through the
village. Church bell-towers are their general
landmark. Villages in northern Goriška Brda
are uneven and positioned on the gentler
inclines above the steep slopes rising from the
lower parts of the valleys.
4. factors of interest and prospects
Goriška Brda’s rich cultural and natural
heritage is helping to develop tourism in the
area. A large number of traditional events,
such as the cherry tree festival, are held every
year. Cultural events are usually held at
Dobrovo Castle, in the Renaissance castle
yard. The village of Šmartno is located at a
strategic point at the geographical centre of
Goriška Brda. The village is surrounded by a
wall and fortified by defence towers, which
remain from the times when there were camps

for defence against the Turks. Around 800 m
above Kotline pod Kožbano, the Kožbanjšček
Stream has produced the wonderfully
picturesque Krčnik Gorge. Here, the water
has formed one of the most beautiful natural
bridges in Slovenia.
Nevertheless, agriculture remains the most
important economic sector of Goriška Brda,
particularly for growing vines and fruit. In
accordance with the spatial development
strategy of Slovenia, agriculture is being
encouraged in the role of the guardian of the
cultural landscape identity.
In comparison with the rest of Europe, where
90% of vines grow on flat or gently sloped
land and only 10% on steep slopes, in
Slovenia some 66% of vineyards are on steep
slopes. Most of these slopes have an
inclination between 16 and 30%. A third of
the slopes are steeper than 30%.
However, there are questions appearing about
whether it is economically justified and
realistic to maintain these terraced vineyards,
due to the high costs of their reconstruction
and the ongoing costs of growing the vines. In
north-eastern Slovenia, terraced vineyards
have been abandoned and replaced by vines
grown perpendicular to the slope of the hill.
The percentage of the terraced vineyards in
Goriška Brda is also falling; according to the
research, there were 3% fewer terraced
vineyards in 2005 than in 2001.
A consequence of abandoning terraced
vineyards is the loss of the typical cultural
landscape character, as well as other
particularities and opportunities. The terraced
landscape contributes to the identity and
recognition of the local culture; it is an
important part of the quality of people’s lives,
providing variety and making the region
attractive, and in this way enabling the
preservation of the settlement and vitality of
the rural area.
The Regional Distribution of Landscape Types in
Slovenia, published in 1998, contains the
main characteristics of different landscape
patterns that create the image of Goriška Brda:
its vine-growing flysch hills, vineyards, the

flatland of Goriška Brda and an example of
the cultural landscape pattern changing at
higher geographical elevations. However, the
alpter research study proved that terraces
cover most of the cultural landscape in
Goriška Brda, i.e. 17.5% of the Brda
community are vineyards and 29% are
terraces.
The terraced landscape in southern Goriška
Brda is considered as one of the most beautiful
cultural landscapes in Slovenia. The strategy of
spatial development in Slovenia rates southern
Goriška Brda as a landscape unit with
recognizable cultural and symbolic meaning
that is important on the national level.
Highlighting these values influences the
notion of the place in which people live. In
particular, this notion conditions the attitude
of society and individuals towards the
environment – in our case towards the
terraced landscape of Goriška Brda.
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“Geografski inštitut Antona Melika” zrc satu, Ljubljana 2006.
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izziv”, letnik 17, št. 1/2, Ljubljana 2007.

The terraced vineyards of Goriška Brda
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Ulrichsberg
The terraced area of Ödenkirchen:
a historic agricultural landscape
Arne Arnberger, Renate Eder, Christiane Brandenburg

1. geographic profile
The selected terrace landscape is located in
the Upper Mühlviertel region in the
northwest of the Austrian province of Upper
Austria. This area is characterized by its
border location with Germany to the west
and the Czech Republic – with the former
Iron Curtain – to the north. Many works of
literature are set in the Bohemian Forest and
this, as well as the immediately bordering
Sumava National Park, has made the region a
well-known tourist area. The area under
investigation is administered by the
community of Ulrichsberg with an area of
57sq km and a population of around 3,100
inhabitants making it one of the largest in
the district of Rohrbach.
For many years, the district of Rohrbach was
considered to be an economic area principally
characterized by farming. Due to the lack of
industrial and commercial employment,
agriculture formed an important basis for the
population’s livelihood. The connection
between crop farming and grassland was
typical of the agricultural activities. However,
there has been a continuous decrease in the
area of percentage of arable land since the
1960s. Marginal yield areas such as steep
meadows and escarpments, which are
difficult to work using machines, were
reforested. The natural space and climatic
conditions make an intensification of
agriculture hardly possible and, faced with the
current agro-political and economic conditions, many farmers are no longer able to
manage their activities profitably and have
been forced to give up cultivation. Approximately 55% of the area of Ulrichsberg is
covered with forest. Around 7% of the
population is currently engaged in agriculture
or forestry – in 1991 this was twice as high.
At the moment, there are 62 full-time and
135 part-time agricultural enterprises. Many
inhabitants have to commute to work in the
metropolitan area of Linz.
The terrace landscape with an area of 76
hectares is located in the south of the
108

community around the village of Ödenkirchen. These fragmented terraces result in a
large amount of labour for the people
cultivating them as they cannot be worked
with the usual, large agricultural machines
presently in use. However, in 2002, a 54
hectare landscape protection area was
established in order to preserve this valuable
cultural landscape.
There are many reasons for the formation of
the terrace landscape. The hilly terrain made
it necessary to lay down terraces to create
horizontal areas suitable for tillage. It is
possible that ploughing parallel to the slope
also contributed to the creation of the
terraces. The removal of stones for the
farming surface and depositing them on the
property borders led to the creation of
escarpments.

uniform transitional climate between
Atlantic and Pannonian influenced climatic
regions, with the Atlantic influence dominating as a result of its location in the northwest of Austria. The annual precipitation
amounts to around 900 mm with 50%
falling during the vegetation period – the
month with the greatest precipitation is June
and the lowest rainfall occurs in April. The
average annual temperature is approximately
7°C. The daily mean temperature is 5°C or
above on 205 days of the year. The
“Bohemian wind” – a cold katabatic wind
from Bohemia – and the cloud cover over the
Bohemian Forest are other characteristics of
the Upper Mühlviertel. The natural area and
rugged climatic conditions in the
investigation area often make profitable
agricultural activities extremely difficult.
Above all, the spectrum of arable crops and
types of grain is considerably limited.

2. geological profile
The area being investigated is part of the
Austrian section of the granite and gneiss
highland of the Bohemian Massif which
extends in the north, respectively north-east,
into the Czech Republic and Germany. The
appearance of the landscape is characterized
by gently undulating raised areas, hilltops,
elongated high ridges and substantial basins.
The gentle character of the geomorphological landscape appearance can be explained by its extremely high geological age –
compared with the Alps. The geological
formation of the “residual landscape” made
up mainly of magmatic, metamorphic stone
(granite, gneiss) was exposed to millions of
years of weathering and erosion – this also
explains the comparatively small differences
in altitude and the smoother slopes.
The soil of the area under investigation
consists of moderately-dry to dry brown soils
on the slopes and hilltops as well as gley and
gleyed brown soils in the basins. We are
principally dealing with tillage and grassland
of inferior or medium quality.
This landscape area is characterized by a non-

3. structural profile
The major portion of the terraces within the
landscape conservation area stretches, parallel
to the slopes, in a west-east direction, others
in a north-south direction while a few
terraces in the northern section are partially
exposed to the south. The height of the
escarpments can reach 8 metres but the
average is around 2 metres. The width of the
escarpments varies between barely 1 metre
and up to 50 metres. These escarpments
cover an area of approximately 55,900 sq m.
This means that around 10.5% of the area of
the landscape protection area is taken up by
escarpments. The arable areas are narrow –
between 10 and 50 metres in width – and
small-sized (0.06 to 1 hectare). The average
size of the fields amounts to only 0.6
hectares. The current property ownership is
extremely fragmented which makes the
profitable cultivation of the terraces
additionally complicated.
An ecological structure mapping carried out
within the framework of this project
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demonstrated that, dependent on the
intensity of cultivation, individual escarpment types have developed – it was possible
to identify twelve individual biotope types.
Here, we find earth escarpments dominated
by grasses and herbs as well as dry stone walls
with an extremely bio-diverse, xerophile
vegetation and hedges with a diversity of
wood and grasses/herb vegetation on the
stone walls. Numerous animal species profit
from this extremely diverse ecological
structure which has developed through the
rather intense cultivation of the land. These
include a great variety of butterflies and more
than 370 individual species have already
been identified in the area.
The village’s residential and agricultural
buildings are located outside of the landscape
protection area. The number of residential
buildings in Ödenkirchen has remained
relatively stable for centuries. There are
already records of various types of farms in
1300 but the village was ravaged by war
between 1319 and 1322. House numbers,
which were also given to agricultural buildings, were introduced in 1833. The limited
expansion of the village is closely connected
to the property structure. Due to the limited
availability of arable land, it was hardly
possible to bring new settlers to the village.
Ödenkirchen also appeared to be uninteresting for merchants and craftsmen.
4. socio-economic profile

[3.]

Figures 1a. and 1b.
The land-use comparison
between 1828 and 2005
documents a drastic decrease
in fields predominantly used
for corn production, while
forests and meadows
increased in the
Katastralgemeinde
Ödenkirchen.
Figure 2.
The terraced area of
Ödenkirchen is located in the
community of Ulrichsberg (in
red). This community, with
about 3,000 inhabitants and
an area of 57 sq km, lies in
the northern part of Upper
Austria, in the district of
Rohrbach (in dark green),
which borders on Germany
and the Czech Republic (Map
produced using data from the
Bundesamtes für Eichund Vermessungswesen).
Figure 3.
One section of the
Katastralgemeinde
Ödenkirchen is a landscape
conservation area of 54 ha,
indicated by the broken red
line. The fields and meadows
are separated by a high
diversity of vertical elements.
The differently hatched and
coloured lines represent slope
types differentiated by the
kind of vegetation covering
the slopes and materials used
such as cairns of gathered
stones, earth, and dry stone
walls (Map produced using
data from the Bundesamtes
für Eich- und
Vermessungswesen).

Today, there are 12 agricultural enterprises in
Ödenkirchen which work the terraces –
partially part-time and partially full-time.
The individual pieces of property are
exclusively privately owned and are comparatively easily accessible over public roads and
agricultural lanes. Typical for the region,
fodder production with dairy cattle farming,
and pasture farming are the major agricultural activities in Ödenkirchen.
The terrace landscape achieved a special
status with its dedication as the “Landscape
The terraced area of Ödenkirchen

109

PaesAlpi_ATL_ING.qxp

7-02-2008

10:22

Pagina 110

Figure 4.
Aerial view of the terraces
of Ödenkirchen (photo
Önj-Haslach, 2002).

[4.]

Location
state Austria
region Upper Austria
municipality District of Rohrbach, community
of Ulrichsberg
studied sub-area Ödenkirchen
geographic coordinates 13°55’54’’ E, 48°39’19’’ N
minimum elevation 550 m asl
maximum elevation 745 m asl
area extension 54 ha pilot area (=landscape
conservation area)
cartographic references Land use map, aerial
photography
Geo-lithological Features
lithology intrusive magmatic rock (e.g. granite)
extent of outcropping substratum 0%
presence of disorders small tectonic faults
(Pfahlstörung)
Climate
annual precipitations (average) 850 mm
monthly precipitations (min/max) 49-100 mm
Historical Data
historical origin about 13th century
evolution since 1828 agricultural fields have been
transformed into meadows and forests; the share
of agriculturally used fields dropped from about
67% to 14%, while forest cover increased from 2%
to 12% and the shares of meadows and pastures
increased from 29% to 74%
historical source Franziszäischer Kataster (1828)

110

Ulrichsberg

Land Use
main land use mown meadows
agricultural techniques cattle-breeding, milk
and corn production

Accessibility
accessibility at local/regional level local roads
by car/tractor
internal linking mode on foot

Structure of Terracements
extension of terraces ~400 ha
terraced surface cultivated/uncultivated
100/0%
number of terraces examined 237
general building structure small and long
terraces organized in parallel stripes
type of walls earth and stone slopes, dry stone walls
raw materials of walls/stone covered lopes
local stones
heights walls (min/max) 0.5-1 m (one wall
existent in the pilot area)
length of walls (min/max) 50 m
gradient walls (min/max) 90°
heights slopes (min/max) 0.5-8 m
length of slopes (min/max) 25-400 m
gradient slopes (min/max) 6-68°
length of stripes (min/max) 10-50 m
gradient of stripes (min/max) ~5°
vertical paths few ramps; mainly access from the side

Property Organization and Territorial
Bonds
property private
number of owners 12
infrastructures network electrical power lines,
local roads
land protection bonds landscape protection
area (54 ha) since 2002
planning orientation maintaining agrarian use
and the terrace structure with hedges and slopes

Other Structures
Shelters, villages and single farming houses
are outside the landscape protected area
Water Organization
water channel system water channel system
is not necessary because of low slope
irrigation not necessary

Conservation State
degree of walls decay marginal decay of dry
stone walls
maintenance degree good
spontaneous vegetation extent absent
Significant Interest Factors
scientific/cultural factors high diversity of
slops, many butterfly species, several protected
areas, historical farming buildings; View to the
Bohemian forest mountains
economic/productive/tourism factors nearby
glass museum, water channel for wood transport
in the Bohemian forest; Sumava National Park in
the bordering Czech Republic; Nordic skiing and
Nordic walking center; Downhill skiing area in the
neighbouring community; Viewing tower
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[5.]

Protection Area: Culture Terraces in Ödenkirchen” in 2002. All the participating
farmers declared themselves prepared to do
without any clearing of the open fields and
consolidation of property, as well as to
maintain and cultivate their terraces and
escarpments. Any alteration in the structure
of the property, such as the abandoning of an
escarpment, requires the approval of the
nature conservation department. The farmers were given financial compensation for the
hardships encountered in working the small
areas.
If one makes a more precise analysis of the
agricultural use of the terraces, it becomes
clear that a drastic change has taken place
since 1828. Today, 62% of the surface is
devoted to a different use than 180 years ago.
Fifty percent of the surfaces have been
changed from cropland to meadows. Five
percent of the landscape protection area has
experienced a change from cropland and/or
pasture/meadow to forest and thickets
respectively. A small portion of the meadow/
pasture area was transformed into cropland.
The portion of meadows (and pastures) has
increased by 45% compared with 1828 and
is now the dominant use covering 74% of the
area. The increase was principally at the
expense of farmland and field crop areas
whose percentage has fallen from 67% to
14%. The forest percentage has increased
from 2% to 12%. The terrace landscape of
Ödenkirchen also reflects the increasing
trend towards replacing cropland by pasture
and forest areas.
5. factors of interest and prospects
Even though a section of the terrace
landscape of Ödenkirchen receives special
protection as a landscape conservation area,
its preservation is in no way assured. As the
developments of recent years have shown, the
number of those involved in agriculture has
decreased and some enterprises have been
completely abandoned as no successor could

[6.]

be found to work the farm. The young
generation see only limited chances for the
future in farming as it is performed today
and prefer a “secure” job with regular
working hours. This has resulted in many
young people leaving Ödenkirchen and an
increase in the number of commuters. The
few remaining farmers have a wide selection
of land which can be leased and, understandably, prefer those areas they can
cultivate using large machines. In spite of the
financial compensation, the terrace areas are
becoming increasingly uninteresting. In
addition to an impoverishment of the
landscape, the loss of the terrace landscape
would also lead to a loss of historical and
cultural identity. Seeing that it is only
possible to maintain the terraces with the
support of the farmers, it is necessary to find
new incentives and sources of income.
Consciousness raising is always the most
important aspect: regular presentations,
exhibitions and terrace days, as organized
within the framework of the alpter project,
would continue to make the value of this
landscape clear.
One source of income lies in marketing the
area for tourism. Seeing that the region
advertizes tourism focussing on the
landscape, the terrace landscape could be
easily integrated into this framework. A
study which showed that 60% of those
questioned would like to spend a holiday in
Ödenkirchen has demonstrated the great
tourism potential of this landscape. However,
this means that a minimum of tourism
infrastructure is required: hiking paths to
make people aware of the beauty of the
landscape and information boards to tell
about its history. Terrace inns, selling a
variety of home-made produce, could
provide additional income for the farmers.
Tours for school groups could be offered in
order to make the pupils aware of the history
and importance of this landscape and the
various types of cultivation.
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Conclusions.
Towards the rediscovery of the “middle landscapes”
Mauro Varotto

Sunt nobis mitia poma
castaneae molles et pressi copia lactis,
et iam summa procul villarum culmina fumant
maioresque cadunt altis de montibus umbrae
virgilio, Bucoliche, i ecloga, 80-83

The collapse of the traditional alpine world and the
great structural transformation of the European
mountain territories have often produced so-called
“extremization of habitats” that revolves around the
binomials of intensivation-extensivation, metropolization-depopulation, and concentration-marginalization (cipra, 2001; bätzing, 2005).
Attention to terraced landscapes in the sense of
intermediate territorial spaces – not belonging that is,
to any of the above categories – has given rise on one
hand to a careful analysis of the opposing pressures
these spaces are subjected to, and on the other, to a
deep insight into the guideline concept of medietas: not
only in virtue of the opposing territorial polarities that
beset it, but also and more prevalently, due to the
deeper semantic offshoots that are able to compete in
defining the same, in order to direct the valorization
pathways away from “what”, and instead towards the
“how” and “why” of their promotion.

1. “unsustainable” landscapes:
threats to the terraced landscape
It is possible to identify the dangers threatening the
terraced systems today in the situations of lack of
intervention (abandonment and degradation), as well
as in the excess of intervention (productive
intensivation, artificialization, urbanization), in an
incorrect intervention or in the destruction of their
functional complexity. These situations are the result
112

of a metropolitan reorganization of the alpine spaces
that has spread its own need for artificialized spaces
territorially on one hand, and of a compensatory
wilderness on the other.
There are consequently three macro-transformations
that today involve the alpine terraced landscapes on a
geographic level:
– the abandonment and the encroaching of a
wilderness often intended in romantically or ecologically positive terms;
– the transformation that often turns into banalization
for productivist purposes;
– the urbanization which, via artificialization and
impermeabilization processes, undermines the more
accessible strips of the terraced slopes.
a) The advancing abandonment
and the myth of the wilderness
The disbanding of farming practices and the capillary
maintaining of the terraced systems is without doubt
the most imposing phenomenon area-wise –
impossible to quantify with any accuracy – which has
characterized the terraced landscapes in general over
the last fifty-sixty years. Whereas for the former, those
“desperate” strips of the terraced slopes located in the
more impervious areas with difficult access have been
abandoned (the higher terraces of the low Aosta
Valley, Chiavenna and the Brenta Valley, for
example), this phenomenon has also been affecting
the terraces closer to the settlements or communication routes increasingly more over recent years (as
can be observed in the case of Liguria and the French
Maritime Alps).
The abandonment, a phenomenon which was just as
imposing as it is underestimated in the 20th century,
must be interpreted in its complexity: in agronomical
terms it can be seen as a loss of terrain dedicated to
farming and the economic value linked to the
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dilapidation of a relevant fixed income, accumulated
and conserved over the centuries (see fregoni, 2001);
in terms of hydrogeological equilibrium, the lack of
maintenance to the walls and drainage systems has
increased the costs of safeguarding not only the slopes
on which the terraces exist, but also the territories
more or less immediately downstream from the same,
above all in situations of intense anthropization in the
foothills like those in Liguria (terranova, 1984;
brancucci, ghersi, ruggiero, 2001); also in an
ecological key the abandoning of the traditional
farming has given rise in the medium term to the
mesofitization of the habitats, levelling of the
ecological parameters, an increase in the more robust
competitive species with a net loss of ecological niches
(see sarzo, 2004); in a cultural perspective the
abandoning can be likened to the cancellation, apart
from the century-long traces of civilization, also of
precious technical, territorial, and environmental
knowledge linked to the specificity of the sites, of
which the “cartographical desertification” (varotto,
2003) can only be considered a partial indicator, and
which, thanks to the research of the alpter project,
has been highlighted in all the pilot areas of the
project.
This loss of functions and value is not sufficiently
recognized, also due to an urbanocentric perception of
these processes, romantically dazzled by the myth of
the wilderness ironically understood or adopted by the
need to balance out the opposites of
pollution/exploitation of the resources.
b) The diktat of the productivity
and the banalization of the terraced landscapes
Wherever the abandonment has been slowed down by
the starting up of new forms of commercial
agriculture, often driven along by quality products
(first and foremost linked to the winegrowing

industry), the terraced slopes have in some cases
undergone heavy operations for adapting them to the
requirements of the mechanization. The drywalls have
been knocked down and rebuilt in concrete, thus
losing their permeability and those pleasing aesthetics
endowed by the lithology–substrate correspondence;
operations of structural standardization and functional
simplification are endemic of the negative effects not
only in terms of landscape banalization, but also from
an ecological point of view (with a sharp loss in
biodiversity niches due to the disappearance of manual
labour), and a hydraulic-geological point of view
(increase in erosion of the terrains connected to the
intensivation and the adopting of unsuitable
techniques, such as ploughing up and down the slope).
These courses of direction also risk becoming
economically counterproductive in the long term, with
respect to the directives of the new Common
Agricultural Policy that encourages production models
that are increasingly less dependent on the value of the
quality sites and territories, in which prestigious
products (capable of absorbing the higher production
costs) are associated with positive external situations
for safeguarding and promoting the cultural heritage.
The examples of integrated territorial programming
(quaranta, salvia, 2006), capable of coordinating
adequate intervention policies (land consolidation,
incentives, territorial marketing strategies) appear
particularly lacking on an Italian level.
c) Urban progress amidst de-contextualization
and introversion
Another form of aggression is represented by urban
sprawl phenomena and reconversion of the terrain for
urban use that compromises above all the terraced
landscapes of the southern slopes of the Alps, the
French Maritime Alps, the Ligurian coastline, the
slopes of the Valtellina to north of Sondrio and the
Conclusions. Towards the rediscovery of the “middle landscapes”
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southern margins of the Lessinia nearby Verona.
This “urban conquest” turns into de-contextualization
operations of beautification that make use of the
insertion of allochthonous materials (like tuff walls in
a limestone context), unsuitable techniques (like stone
walls that mask impermeable concrete walls), building
phenomenologies that mirror a jealous privatization of
terraced spaces for their all-in and permeable use,
resulting in fragmentation and a loss of identity as a
whole.
Nevertheless, beyond a “physical” progress of the world
of the city, what appears without doubt more worrying
is the propagation of “mediatic” models of urban
behaviour even in the more marginal areas: rejection of
traditional skills, a scarce sense of belonging to the
sites, and consequently uncontrolled damaging
interventions.

2. targeting “sustainable” landscapes:
the quadruple MEDIETAS of the terraced systems
The threats described above are often generated by a
scarce, mutilated or delayed acknowledgement of the
polysemy and multi-functionality of the terraced
landscapes reaching beyond their primary farming
purpose. Often in the works of the project there is a
dual asymmetry: albeit with some exceptions, the
unbalanced value attribution on the aestheticlandscape slopes compared to the social-productive
slopes is the direct result of the recognition of the value
of said heritage which is stronger in the outsiders than
the insiders.
In the aim of overcoming this imbalance it is necessary
to attempt to redefine these systems in the light of the
approach to the middle landscapes, which spreads its
roots in the bucolic idea of Virgil (marx, 1987; rowe,
1991). What suggests the first definition of the
114
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“intermediate landscape” is the attempt of conceptual
metabolization of the territories into a traumatic
transformation, just like the American frontiers that
were hit by the railway modernity in the 19th century.
This definition in the international bibliography has
encompassed a multitude of territorial outcomes, often
exceedingly different one from the other, but linked by
the fact of being subject to strong pressures: the
medietas are therefore associated with change, with the
future landscape, whose detectability is precarious,
depending as it does on the external pressure factors to
which it often remains victim.
This reflection tries to shift said medietas from the
outside to the inside, interpreting the terraces not only
as “intermezzo-landscapes” squashed by opposing
territorial trends (in-between landscape), but as
“intermediate landscapes” (middle landscape), capable
of illuminating the rift between the world of nature
and the world of man that has conditioned the
territorial transformations of the last hundred years or
so. More specifically, at least four intermediation
profiles can be recognized on the terraced systems.
a) The environmental “medietas”:
the balance between nature and artificial
The terraced landscape is a densely built up landscape,
while still being strongly characterized by naturalness.
It throws any interpretative manicheism of the mannature relationships into crisis, advancing like a “biocultural landscape” (conti, fagarazzi, 2005), in
which nature and man operate with a converging of
intents (co-evolution), thus guaranteeing hydrogeological, ecological and productive equilibrium.
The terraced landscape is in fact a nature that bows to
the service of man (the natura altera of Cicero),
however at the same time it is the recognition of a
mediation with the strict laws of the alpine
environment. This is demonstrated by the delicate

PaesAlpi_ATL_ING.qxp

7-02-2008

10:26

Pagina 115

construction systems characterized by a capillary
capacity to adapt to the lithological, morphological,
and hydraulic peculiarities of the mountain where they
exist, so much so that they render any attempt at
formal classification quite rough. The transformation
of oblique surfaces into a sequence of horizontal and
vertical planes modifies the mountain without
disrupting its essence too much, cohabiting with the
mountain aspects and controlling the elements at risk
without trying to obliterate them.
If skilfully controlled, the presence of the terraces also
guarantees a greater stability of the slopes, lowering the
index of concentration of the waters and organising the
drainage by means of channelling works and walls with
a draining action, increasing the availability of the
terrains, and playing an essential role in reducing the
conveying of solids downhill (brancucci, ghersi,
ruggiero, 2000 and 2001). Also from an ecological
point of view the environment of the terraces that is
not converted into mechanized single-culture helps
conserve marginal ecothoctonal situations and
anthropogenous niches, favoured also by the
considerable microclimatic variability of these agroecosystems. The windbreak action of the walls, their
function of accumulating heat and shade, the not
insignificant importance as collectors of nocturnal dew
and humidity, are often at the origin of synecological
situations that would also be simplified by the renaturalization process after being abandoned (sarzo,
2004).
b) The anthropological “medietas”:
a necessary promiscuity
Apart from the historic incipit that has given rise to
these landscapes, differing from case to case depending
on the land and cultural set up from which they
originated, terraces are usually characterized by the fact
of being private and at the same time community

spaces. The private property of the lands is strongly
anchored to a collective system of maintenance and
management that involves the structural, viability,
hydraulic and productive aspects of the same. They are
consequently systems endowed with their own
intrinsic “sociability” (as clearly stressed by Ada
Acovitsioti-Hameau in this volume), and as such, still
today they only maintain their own efficiency if
anchored to mixed management systems, with
synergies between private interest and public policies,
cooperative experiences, and operations of land
rearrangement guaranteed by targeted policies (as in
the case of the Valle d’Aosta or Goriška Brda in
Slovenia). The private nature of the cultivated area is
not therefore conceivable in terms of exclusive
possession, but rather, of an articulation between the
needs of the individual and community management
of a complex equilibrium.
The overall results do not cancel specific singularities,
but instead contribute to build those forms of
“community individualism” that are the significant
keynote of the alpine civilization. The public-private
dialectic can in fact be read on a wider scale both as a
continual dialogue between the local spaces and the
alpine world, or the world in general (universal
construction techniques for working stone, or the
hydraulic management contain ongoing variations
which are the fruit of a sociality of proximity, of
individual spontaneity, of adaptability to the local
peculiarities), and as a wide temporal dimension that
inserts the work of the individual into a shared
intergenerational perspective and into the historic
depths of the landscape itself.
This medietas also takes on the meaning of “reserve of
freedom” laboriously achieved and always at risk,
threatened as it is by extreme opposites of the natural
constriction and of the politic-economic constriction.
Their un-sustainability today appear quite evident
Conclusions. Towards the rediscovery of the “middle landscapes”
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however, especially in situations more or less
obligatory, of individualistic management: they are
systems that only seem to survive in the encounter
between identificative belonging of the individual
inhabitants and the opening up to an alterity (social,
ergological, economic) necessary for dealing with the
amount of fatigue required to maintain the same.
c) The economic “medietas”:
the internalization of environmental costs
The historic-cadastral research in the terraced landscapes of the 19th century (as in the case of
Ulrichsberg, Goriška Brda, Chiavenna and the Brenta
Valley) has allowed for documenting a polycultural set
up that integrated allowance and market economies,
endowing the landscape with a variety far different
from the recent and desperate results of single-culture
intensivization. The products for commercial use (seed
crops, tobacco, chestnuts, wine) were accompanied in
those areas with a self-consumption economy that
calibrated forms of extensive and intensive farming
with good ecological results (bätzing, 2005). Moreover, it was not uncommon for the products of the
terraces to reach considerable quality peaks, exploiting
the ideal microclimatic situations: from the winegrowing production of the Cinque Terre, the
Valtellina, and the Valle d’Aosta, to the chestnuts of
Granile or the nostrano tobacco of the Brenta Valley.
Certainly, the main reason today for the abandonment
of these systems is attributable to the enormous
heritage of labour and fatigue necessary for maintaining them in equilibrium. The purely economic
competitiveness of these landscapes is without doubt a
losing situation compared to the situations of intensive
mechanized farming, probably winners in terms of
quantity of yield/hectare, but not always in terms of
the quality of the product or the environmental
damage. The terraced systems should respect the four
116
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“stabilization principles” suggested by W. Bätzing
(2005): recognition of a limit to the possibility of
exploitation, micro-spatial layout, farming practices
suited to the local conditions, and “productive labour”
for the restoring and maintenance of the environment.
The characteristic of vertical promiscuity and integrity
of the terraced areas which emerged from the historical
analysis also seems to suggest a poly-functionality of
the terraced system for the future associated with the
striving for profitability (also by means of innovative
forms of farming or new technical solutions, such as
the adopting of monorails or small motor-driven
carriages), and the safeguarding of the environment
and the cultural heritage of the sites.
d) The symbolic “medietas”:
gardens between the earth and the sky
The entire setting of Dante’s Divine Comedy, not to
mention the most obvious example, is set in a terraced
landscape, “a stairway between the earth and the sky”,
as in the apt slogan of the Museum of Cortemilia
(Cuneo) dedicated to the terraces.
Artistic and photographic works have also interpreted
the terraced landscape as a locus amoenus that refers to
the meanings of “evocative” and “picturesque”, the play
of variable geometries, the brightness, boldness and
harmony that is generated by the use of the local stone
materials (we could also speak here in geological terms
of “geosites”).
And once again the powerful symbolic value of these
landscapes also springs from the mediation of
opposing polarities, the coexistence of horizontal and
vertical elements (bonardi, 2005); the alternating of
open and closed visual planes (arnberger, eder, in
this volume); the softness of their adaptation to
characters of the slope (the local stone, the intensity
that follows like an accordion the inclining gradients of
the slope), and together the force of an imposing stone
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landscape with walls even 8 metres high. Added to
these aspects there is the temporal mediation given by
the historic depth of a thousand-year-old civilization.
These are all elements that endow the terraced
landscape with a generally positive aesthetic perception.
In conclusion in the reference returns of the bucolic
vision of the Virgil-type shepherd who is not a
primitive hero: the ideal pasture is in fact found
halfway between Rome and the progression of the
swamps, and the shepherd is interested in both worlds.
Those worlds towards which, today as way back then,
the intermediate landscape exposes its own vulnerable
equilibrium: “the antagonist force can invade the
pastoral landscape, the part bordering with intractable
nature, or the part facing towards the advanced
civilization” (marx, 1987).

3. conclusions: new ways
of understanding old landscapes

essential to insert launching interventions on a local
scale within territorial frames and less rigid regulations,
capable of guaranteeing their functioning on an
extensive space-temporal scale: the problems of the
marginal mountain underline the necessity of a new
city-countryside pact (donadieu, 2006).
To consider the terraced landscape today as a cultural
heritage on a multi-scale level is a necessary premise for
overcoming the current situation of substantial regulatory abandonment. This seems to be the key to
guaranteeing a balance between the “lived-in space”
and the “space transited” on which the challenge hangs
for transforming marginality into a resource (pascolini, 2005): avoiding the consumed spaces, but also
the backwardness and closure anchored desperately to
the past and incapable of taking a stand, for metabolising the diversity (which may have the antique
countenance of old stones, but also the one of new
cultures that handle it) in order to reinforce an identity
that is not asphyxiating fixation.

To think of a “poetic aspect” of the intermediate spaces
(rowe, 1991), with specific forms or techniques for
producing them even before safeguarding them, may
be a helpful exercise in promoting “self-centring”
forms of valorization and thus breach the gap in
quality from the museum-type safeguarding to the
identification of new models of management. The
objective of the project is not therefore that of turning
a form into a fetish, but rather, that of rehabilitation of
less traumatic ways of relating to the environment and
the inherited context.
It is worth remembering that the terraced landscape is
certainly the product of a mountain stubbornness, but
it is also a precise political-economic intention on a
wider scale for guaranteeing the safeguarding and
vitality over the years. Still today therefore, it appears
Conclusions. Towards the rediscovery of the “middle landscapes”
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