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Abstract: Italian legislation concerning the protection of natural heritage identifies the regional nat-
ural parks among the categories of the protected natural areas. Natural parks can include inner land
areas, rivers, lakes, and coastal areas endowed with high natural and environmental values which,
in many cases, are affected by high anthropic pressures. Therefore, planning should consider this
problematic dichotomy and guarantee a balance between the conservation objectives and the devel-
opment needs, according to the sustainability paradigm. Within this framework, the present study
proposes a knowledge-based planning methodology that supports plan-making processes concern-
ing natural parks, with the first aim to protect and enhance the Park-related opportunities and iden-
tity through the definition of place-based planning strategies.
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1. Introduction

According to the Italian Constitution and international agreements, Law no. 394/1991

(National law on natural protected areas) defines and classifies the protected natural areas

[1-3] and identifies the regional natural parks among them. These can include inner land
areas, rivers, lakes, and coastal areas endowed with high natural and environmental val-
ues. Within a park, such areas identify a homogeneous system based on natural charac-
teristics and aspects of sites and on high-value views and landscapes, in respect of the
cultural traditions of local communities. The law also introduces two main tools in order
to guarantee and promote the conservation and enhancement of natural heritage, in a co-
ordinated and balanced way: the spatial plan and the socio-economic program of the park.
Focusing on the first, defining appropriate spatial planning tools for these areas is of out-
most importance and it is the objective of this study. The spatial plan organizes land use
and plan actions. It is an operational tool to which the spatial transformations, which have
effective consequences on the natural, social and economic environment, are addressed.
Plans should identify and valorize the genius loci, that is the complex and peculiar iden-
tity of the local spatial contexts [4].

Furthermore, as regards natural parks, on the one hand, plans should grant protec-
tion and conservation of local natural values and of ecological balances; on the other hand,
plans should also promote social and economic development [5], by implementing plan-
ning processes aimed at valorizing the local identity, according to the sustainable devel-
opment paradigm. This problematic dichotomy deserves careful consideration because
protected areas can border, or even include, urban settlements, as well as tourism
hotspots, subject to high anthropic pressures [6]
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2. Area of study

The Tepilora regional natural Park, located in central-eastern Sardinia (Italy), can be
considered a relevant paragon for the issue at stake (Figure 1). As a matter of fact, the Park
includes a relevant spatial context: it crosses four municipalities and different types of
landscape. It develops from inland mountain areas to the coastal ones, it shows a rich
microclimatic multiplicity, ecosystem diversity (in terms of habitat and species) and geo-
logical variety. This complexity can be considered a unique feature stressed by the recent
establishment of a UNESCO Biosphere Reserve which includes the Tepilora natural Park
and the municipal land of other municipalities located around the Park. In addition to the
forest landscape, where the original natural features character prevails, the eastern part of
the Park is characterized by an evident anthropization process. Here, the Park develops
near the attractive town of Posada, includes the Rio Posada’s environmental system [7],
its alluvial-agricultural plain, the river’s estuary connected with the coastal wetland zone
and the adjacent beach, where a mainly seasonal tourism is developed in Summer. This
area, called “Middle and low course of the Posada River”, is one of the three landscaping
areas which characterize the Park. The following methodology is developed working on
its planning.
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Figure 1. The Tepilora regional natural Park, located in Sardinia (Italy), and its landscaping areas.

3. Methodology

This study implements a knowledge-based planning methodology that supports
plan-making processes concerning natural parks. The methodological approach is based
on the following phases (Figure 2):

1. analysis of the spatial context of the Park;

2. identification of the governance framework and spatial planning tools in force;
3.  characterization of the concept plan;

4.  definition of a spatial taxonomy of homogeneous areas.

The first phase identifies the structural landscape’s elements and a preliminary merg-
ing among similar landscaping areas. This phase includes reports on site visits, diachronic
study of the orthophotos and analysis of the cognitive framework based on illustrative
technical reports, analytical sheets, cartographic representation. Site visits are fundamen-
tal to investigate qualitative dynamics of the context and to start to hypothesize the con-
sequences that the planning choices can have on a human scale. Diachronic study of the
orthophotos shows the evolutions of the area of study and how and where trans-for-
mation and anthropization processes engrave on it, on a landscape scale. A key role is
represented by the illustrative technical reports and the analytical sheet of the Strategic
Environmental Assessment, which in the case of the Tepilora regional natural Park is to-
tally integrated with the planning process, and it gives a clear framework of territorial
issues in site, it underlines core strength, weaknesses, opportunities and threats of each
components determining the planning area and it contributes to define the objectives and
actions of the Plan, on a territorial scale. As regards the cartographic representation some
of the main aspects considered are the following: landcover, landscapes system (which
unites aspects of flora, fauna and habitats) and geology. The second phase is about the
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identification of the governance framework and spatial planning tools in force. This aspect 1
is important to evaluate the coherence between the local planning tools and the prelimi- 2
nary Plan. The third phase develops the characterization of the concept plan, consists in 3
the attribution of an ad hoc protection level to homogeneous zones. According to art.12, 4
Law no. 394/1991, four homogeneous zones are identified: zone A - full reserves; zone B- 5
general oriented reserves; zone C - conservation areas, zone D - areas of economic and 6
social promotion. These are defined by the integration of the knowledge base preliminary 7
zoning Plan (defined in phase 1) and the grade of transformation planned by the local 8
municipal administrations (shown in phase 2). The last phase divides homogeneous zone 9
more specifically in a spatial taxonomy of homogeneous areas, outlined as ‘spatial refer- 10
ence units’ (SRU), through the interpretation and systemization of available spatial anal- 11
yses at a more detailed scale, concerning both conservation needs and development ex- 12
pectations. 13
(©) (d)
Figure 2. Some of the main aspects considered to define the zoning Plan: landcover (a), spatial 14
planning tool of Posada (b), land-scape system (c), spatial reference units (SRU). 15
4. Results 16
According to art.12, Law no. 394/1991, three of the four homogeneous zones are iden- 17
tified in the “Middle and low course of the Posada River” as it follows: 18
e zone B: general oriented reserves; 19
e zone C: conservation areas; 20
e zone D: areas of economic and social promotion. 21
The surface of all the homogeneous zones covers approximately 955 ha of the Park 22
in which the territorial Plan identifies 13 SRU as it follows: 23
e zone A:n. 0 SRU; 24
e zone B: n. 2 SRU, with a surface area of 217 ha ca; 25
e zone C:n.7 SRU, with a surface area of 271 ha ca; 26
e zone D: n. 4 SRU, with a surface area of 467 ha ca. 27

The 48,9% of the “Middle and low course of the Posada River” is represented by areas 28
of economic and social promotion characterized by a high level of antropic transfor- 29
mation, both the general oriented reserves and the conservation areas occupy less than 30

the 30% of the surface of the Macroarea, and no full reserves (zone A) are presented. 31
32
5. Conclusions 33

The knowledge-based planning methodology proposed makes it possible to develop 34
a Plan which, starting from the comprehensive analysis of the territorial context and the 35
definition of the planning strategy for the “Middle and low course of the Posada River”, 36
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identifies a spatial taxonomy of homogeneous areas and introduces different degree of
protection. In particular, the Plan assigns a high degree of protection to the water element
consisting of a large part of the Posada River, understood as a general oriented reserve
(zone B). Here, the scientific and educational use relating to the dissemination of
knowledge of the Park is permitted, as well as the agricultural and traditional pastoral,
forestry, tourist, recreational and cultural enjoyment. The latter can only take place with
some restrictions in terms of the use of motor vehicles and the construction of new build-
ings and infrastructures. All the interventions that generate negative impacts on the envi-
ronment and related ecosystems are not authorized. The conservation areas that perform
the function of a buffer and filter zone between the water element and the rest of the plain
(zone C) have a degree of protection aimed at ensuring greater use. Here, the construction
of new buildings is permitted exclusively at improving the tourist accessibility of the Park.
Finally, the Plan recognizes the consolidated role of areas of economic and social promo-
tion to the rest of the plain where agricultural use prevails and to the urbanized areas of
the Park (zone D). In these SRU, the Plan allows for a sustainable anthropic action aimed
at enhancing the pre-existing economic activities, even through the construction of new
buildings and services. At the same time, it introduces specific protection provisions for
the most sensitive elements present in a widespread form, including small streams and
woodland formations.

In conclusion, it can be said that the concept plan and the regulatory framework con-
serve the predominant landscape character of the Park. In this sense, the proposed meth-
odology is effective in recognizing both expressed and unexpressed potentials of the spa-
tial context, and it makes possible to protect and enhance the Park-related opportunities
and identity. The methodology is readily exportable to other spatial contexts, at different
spatial scales, where conservation and development pressures should be adequately bal-
anced as regards areas characterized by relevant values of nature and natural resources.
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