Carmela Gargiulo Corrado Zoppi
Editors

Planning, Nature and
Ecosystem Services

Federico Il Open Access University Press

fedOAPress

ENIUN ©B930I0 geTVIWSL L1NdNI






Universita degli Studi di Napoli Federico II
Scuola Politecnica e delle Scienze di Base

Smart City, Urban Planning for a Sustainable Future

5






‘ﬁ HmiltCIrey _ :55:5;.“.;;

MARITTIMO-IT FR-MARITIME  GIREPAM

oo BT i SYAEpS Regior sate

Carmela Gargiulo Corrado Zoppi
Editors

Planning, Nature and Ecosystem Services

INPUT aCAdemy 2019
Conference proceedings

Federico IT Open Access University Press

Ted OA Pross

La cooperazione al cuore del Mediterraneo



Planning, nature and ecosystem services [ editors Carmela Gargiulo,
Corrado Zoppi - Napoli: FedOAPress. 2019 - (Smart City, Urban Planning
for a Sustainable Future. 5).

Web link:
http://www.tema.unina.it/index.php/tema/Monographs

ISBN: 978-88-6887-054-6
DOI: 10.6093/978-88-6887-054-6

Editor
Rocco Papa, University of Naples Federico II, Italy

Editorial Advisory Board

Mir Ali, University of Illinois, USA - Luca Bertolini, Universiteit van Amsterdam, Paesi Bassi - Luuk
Boelens, Ghent University, Belgium - Dino Borri, Politecnico di Bari, Italia - Enrique Calderon,
Universidad Politécnica de Madrid, Spagna - Roberto Camagni, Politecnico di Milano, Italia - Derrick
De Kerckhove, University of Toronto, Canada - Mark Deakin, Edinburgh Napier University, Scotland
- Aharon Kellerman, University of Haifa, Israel - Nicos Komninos, Aristotle University of
Thessaloniki, Grecia - David Matthew Levinson, University of Sydney, Australia - Paolo Malanima,
Magna Graecia University of Catanzaro, Italy - Agostino Nuzzolo, Universita degli Studi di Roma Tor
Vergata, Italia - Rocco Papa, Universita degli Studi di Napoli Federico II, Italia - Serge Salat, Urban
Morphology and Complex Systems Institute, France - Mattheos Santamouris, National Kapodistrian
University of Athens, Greece - Ali Soltani, Shiraz University, Iran

Selection and double blind review under responsibility of INPUT aCAdemy 2019
Conference Committee

© 2019 FedOAPress - Federico IT Open Access University Press
Universita degli Studi di Napoli Federico II

Centro di Ateneo per le Biblioteche “"Roberto Pettorino”

Piazza Bellini 59-60 - 80138 Napoli, Italy
http://www.fedoapress.unina.it

Published in Italy
Gli E-Book di FedOAPress sono pubblicati con licenza
Creative Commons Attribution 4.0 International

Cover and graphic project: TeMALab



4 nterieg B

MARITTIMO-IT FR-MARITIME

Fando Europes di Sviluppo Reglonale

NPUT ol demy 2017

This book collects the papers presented at INPUT aCAdemy 2019, a special edition of the INPUT
Conference hosted by the Department of Civil and Environmental Engineering, and Architecture (DICAAR)
of the University of Cagliari.

INPUT aCAdemy Conference will focus on contemporary planning issues with particular attention to
ecosystem services, green and blue infrastructure and governance and management of Natura 2000 sites
and coastal marine areas.

INPUT aCAdemy 2019 is organized within the GIREPAM Project (Integrated Management of Ecological
Networks through Parks and Marine Areas), co-funded by the European Regional Development Fund
(ERDF) in relation to the 2014-2020 Interreg Italy — France (Maritime) Programme.

INPUT aCAdemy 2019 is supported by Societa Italiana degli Urbanisti (SIU, the Italian Society of Spatial
Planners), Istituto Nazionale di Urbanistica (INU, the Italian National Institute of Urban Planning), UrbIng
Ricerca Scientifica (the Association of Spatial Planning Scholars of the Italian Schools of Engineering) and

Ordine degli Ingegneri di Cagliari (OIC, Professional Association of Engineers of Cagliari).

SCIENTIFIC COMMITEE

Dino Borri - Politecnico di Bari

Marta Bottero - Politecnico di Torino

Domenico Camarda - Politecnico di Bari

Arnaldo Cecchini - Universita degli Studi di Sassari
Donatella Cialdea - Universita del Molise

Giovanni Colombo - ISMB Istituto Superiore Mario Boella
Valerio Cutini - Universita di Pisa

Andrea De Montis - Universita degli Studi di Sassari
Romano Fistola - Universita degli Studi del Sannio
Carmela Gargiulo - Universita di Napoli *Federico 11"
Davide Geneletti - University of Trento

Roberto Gerundo - Universita degli Studi di Salerno
Paolo La Greca - University of Catania

Daniele La Rosa - University of Catania

Giuseppe Las Casas - University of Basilicata

Antonio Leone - Tuscia University

Sara Levi Sacerdotti - SITI

Giampiero Lombardini - Universita degli Studi di Genova
Stefania Mauro - SITI

Giulio Mondini - Politecnico di Torino

Beniamino Murgante - University of Basilicata

Silvie Occelli - IRES Piemonte

Rocco Papa - Universita di Napoli “Federico I1”
Raffaele Pelorosso - Tuscia University

Alessandro Plaisant - Universita degli Studi di Sassari
Bernardino Romano - Universita degli Studi dell'Aquila
Francesco Scorza - University of Basilicata

Maurizio Tira - University of Brescia

Angioletta Voghera - Politecnico di Torino

LocAL COMMITEE

Ginevra Balletto - Universita di Cagliari

Ivan Blecic - Universita di Cagliari

Michele Campagna - Universita di Cagliari
Ignazio Cannas - Universita di Cagliari

Anna Maria Colavitti - Universita di Cagliari
Sebastiano Curreli - Universita di Cagliari
Maddalena Floris - Universita di Cagliari
Chiara Garau - Universita di Cagliari

Federico Isola Universita di Cagliari

Sabrina Lai — Regione Autonoma della Sardegna
Francesca Leccis - Universita di Cagliari
Federica Leone - Universita di Cagliari

Anania Mereu - Universita di Cagliari

Marianna Agostina Mossa — Regione Sardegna
Salvatore Pinna - Universita di Cagliari

Cheti Pira - Universita di Cagliari

Daniela Ruggeri - Universita di Cagliari

Laura Santona — Regione Sardegna

Corrado Zoppi - Universita di Cagliari



This book is the most recent scientific contribution of the “"Smart City, Urban Planning for a Sustainable
Future” Book Series, dedicated to the collection of research e-books, published by FedOAPress -
Federico II Open Access University Press. The volume contains the scientific contributions presented at
the INPUT aCAdemy 2019 Conference. In detail, this publication, including 92 papers grouped in 11
sessions, for a total of 1056 pages, has been edited by some members of the Editorial Staff of “"TeMA
Journal”, here listed in alphabetical order:

- Rosaria Battarra;

- Gerardo Carpentieri;

- Federica Gaglione;

- Carmen Guida;

- Rosa Morosini;

- Floriana Zucaro.

The most heartfelt thanks go to these young and more experienced colleagues for the hard work done
in these months. A final word of thanks goes to Professor Roberto Delle Donne, Director of the CAB -
Center for Libraries "Roberto Pettorino" of the University of Naples Federico II, for his active availability
and the constant support also shown in this last publication.

Rocco Papa
Editor of the Smart City, Urban Planning for a Sustainable Future” Book Series
Published by FedOAPress - Federico II Open Access University Press



Table of contents

Introduction
Corrado Zoppi

Sessione 1 - Ecosystem services and spatial planning

The Danube Riverside Development in the Iron Gates Gorge, Serbia, between
Socio-economic needs and Protected Ecosystem
Branislav Antonic, Aleksandra Djukic, Milica Cvetanovi¢

From a species-centred to an ecosystem-based management approach, a case
study of the saltmarshes of Hyeres (Provence, France)
Patrick Astruch, Charles-Francois, Boudouresque, Thomas Changeux et al.

Spatial evolutions between identity values and settlements changes. Territorial
analyses oriented to the landscape regeneration
Donatella Cialdea

Analyzing senior tourism. The role of ecosystem services to improve sustainable
tourism destinations
Romano Fistola, Rosa Anna La Rocca

Carbon sequestration and land-taking processes. A study concerninig Sardinia
Maddalena Floris, Corrado Zoppi

The impact of urbanization processes in landscape fragmentation. A comparison
between coastal zones of Sardinia and Liguria
Giampiero Lombardini, Andrea De Montis, Vittorio Serra

Areas of considerable public interest, territorial common goods and ecosystem
services: an application case for the city of Cagliari
Marzia Morittu, Alessandro Plaisant

A bottom up initiatives for biodiversity: ecologic representation for the inner areas
of Sardinia
Giuseppe Roccasalva

The soil matter between eco-systemic performance and spatial planning in
metropolitan areas
Saverio Santangelo, Paolo De Pascali, Annamaria Bagaini, Clara Musacchio,
Francesca Perrone

Knowledge-building models for environmental planning: the case study of Bari
Stefania Santoro, Domenico Camarda, Pasquale Balena

From Ecosystems to Ecosystem Services. A spatial methodology applied to a case
study in Sardinia
Matilde Schirru, Simona Canu, Laura Santona , Sabrina Lai, Andrea Motroni

15

17

29

39

52

66

80

86

98

111

120

130



Table of contents

Session: 2 - Integrated management of marine protected areas
and Natura 2000 sites

Organize the management of protected areas according to an optimal framework. 142
Experimental case

Aicha Bouredji

A methodological approach to build a planning environmental assessment 152

framework in the context of marine protected areas
Ignazio Cannas, Daniela Ruggeri

An experimental methodology for the management of marine protected areas 165
Maddalena Floris, Federica Isola, Cheti Pira

Marine Forests (Fucales, Ochrophyta) in a low impacted Mediterranean coastal 176
area: current knowledge and future perspectives. A phycological review in Sinis

Peninsula and the Gulf of Oristano (Sardinia Island, Italy)

Daniele Grech, Luca Fallati, Simone Farina, David Cabana, Ivan Guala

Assessing the potential Marine Natura 2000 sites to produce ecosystem-wide 185
effects in rocky reefs: a case study from Sardinia Island (Italy)
Paolo Guidetti; Pierantonio Addis; Fabrizio Atzori et al.

Bottlenecks in fully implementing the Natura 2000 network in Italy. An analyisis of 201
processes leading to the designation of Special Areas of Conservation
Sabrina Lai

Urban pressure scenario on the protected areas systems. The case study of 212
Teatina adriatic coast
Alessandro Marucci, Lorena Fiorini, Carmen Ulisse

Posidonia banquettes on the Mediterranean beaches: To what extent do local 225
administrators’ and users’ perceptions correspond?
Paolo Mossone, Ivan Guala, Simone Simeone

The ecosystem services cascade perspective in practice: a framework for cost- 235
benefits analysis in Marine Protected Areas. The study case of Portofino Marine

Protected Areas

Chiara Paoli, Paolo Povero, Giorgio Fanciulli et al.

The contribution of the assessment of policy consistency and coherence to the 251
definition of the legistative provisions of marine protected areas. The examples of

the regulations of “Tavolara-Punta Coda Cavallo” and “Isola dell’Asinara”

Salvatore Pinna, Francesca Leccis

Passive acoustics to monitor flagship species near boat traffic in the Unesco world 260
heritage natural reserve of Scandola
Marion Poupard, Maxence Ferrari, Jan Schiiiter et al.

Use of ecological indices to assess the health status of Posidonia oceanica 271
meadows in the Eastern Liguria. Influence of ecological status on natural capital
Ilaria Rigo, Monica Montefalcone, Carla Morri et al.

Coastal governance and planning agreements for integrated management of 281
marine protected areas in UE coasting project
Saverio Santangelo, Paolo De Pascali, Maria Teresa Cutri et al.

PLANNING, NATURE AND 8 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

Innovative management tools to survey boat traffic and anchoring activities 292
within a Marine Protected Area
Thomas Schohn, Patrick Astruch, Elodie Rouanet et al.

SHADES. Sustainable and holistic approaches to development in European 302
seabords
Francesco Vita, Fortunato Cozzupoli

Session 3 - Rural development and conservation of nature and
natural resources

New local projects for disadvantged inner areas. From traditional model to bio- 312
regional planning
Anna Maria Colavitti, Alessio Floris, Francesco Pes et al.

Inclusion of migrants for rural regeneration through cultural and natural heritage 323
valorization
Elisa Conticelli, Claudia de Luca, Aitziber Egusquiza et al.

Environmental and social sustainability of the biocenergy supply chain 333
Sebastiano Curreli

Proposals on the Agricultural Land Use in According to the Features of the 345
landscape: The case study of Sardinia (Italy)
Pasquale Mistretta, Giulia Desogus, Chiara Garau

Common land(scape): morphologies of a multifunctional rural landscape in the 356
Isalle Valley, Sardinia
Roberto Sanna

SheepToShip LIFE: Integration of environmental strategies with rural 366
development policies. Looking for an eco-sustainable sheep supply chain
Enrico Vagnoni, Alberto Atzori, Giovanni Molle et al.

Session 4 - Geodesign, planning and urban regeneration

The territorial planning of European funds as a tool for the enhancement and 375
sustainable development of natural areas: the experience of the Strategic

Relevance Areas of the ERDF OP 2014-2020

Stefania Aru, Sandro Sanna

The International Geodesign Collaboration: the Cagliari case study 385
Michele Campagna, Chiara Cocco, Elisabetta Anna Di Cesare

A geodesign collaboration for the mission valley project, San Diego, USA 399
Chiara Cocco, Bruce Appleyard, Piotr Jankowski

University and urban development: The role of services in the definition of 410
integrated intervention policies
Mauro Francini, Sara Gaudio, Annunziata Palermo, Maria Francesca Viapiana

PLANNING, NATURE AND 9 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

Urban environment. An analysis of the Italian metropolitan cities 419
Giuseppe Mazzeo
Recycled aggregates. Mechanical properties and environmental sustainability 431

Luisa Pani, Lorena Francesconi, James Rombi et al.

Geodesign fast-workshops evidences. On field applications of collaborative design 443
approach for strategic planning and urban renovation
Francesco Scorza

Session 5 - Green and blue infrastructure

Green infrastructure as a tool of urban regeneration, for an equitable and 453
sustainable planning. An application case at I'Eixample, Barcelona
Clara Alvau Morales, Tanja Congiu, Alessandro Plaisant

The value of water: ecosystem services trade-offs and synergies of urban lakes in 465
Romania .
Denisa Lavinia Badiu, Cristian Ioan IojA, Alina Constantina Hossu et al.

A blue infrastructure: from hydraulic protection to landscape design. The case 476
study of the village of Ballao in the Flumendosa river valley
Giovanni Marco Chiri, Pino Frau, Elisabetta Sanna et al.

Municipal masterplans and green infrastructure. An assessment related to the 488
Metropolitan Area of Cagliari, Italy
Sabrina Lai, Federica Leone, Corrado Zoppi

The Ombrone river contract: A regional design practice for empowering river 502
communities and envisioning basin futures
Carlo Pisano, Valeria Lingua

Green infrastructures in the masterplan of Rome. Strategic components for an 513
integrated urban strategy
Laura Ricci, Carmela Mariano, Irene Poli

Session 6 - Smart city planning

Smart City Governance for Child-friendly Cities: Impacts of Green and Blue 524
Infrastructures on Children's Independent Activities
Alfonso Annunziata, Chiara Garau

Resilience, smartness and sustainability. Towards a new paradigm? 539
Sabrina Auci, Luigi Mundula

Energy autonomy in symbiosis with aesthetics of forms in architecture 549
Pietro Curro

Sharing governance and new technologies in smart city planning 563
Paolo De Pascall, Saverio Santangelo, Annamaria Bagaini et al.

PLANNING, NATURE AND 10 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

Smart Mapping Tools for the Balanced Planning of Open Public Spaces in the 573
Tourist Town of Golubac, Serbia
Aleksandra Djukic, Branisiav Antonic, Jugoslav Jokovic, Nikola Dinki¢

Towards a model for urban planning control of the settlement efficiency 587
Isidoro Fasolino, Francesca Coppola, Michele Grimaldi

Somerville: Innovation City 595
Luna Kappler

Urban regeneration for smart communities. 605

Caterina Pietra, Elisabetta Maria Venco

Energy autonomy as a structural assumption for systemic development and 619
circular economy
Manlio Venditelli

Session 7 - Water resources, ecosystem services and nature-
based solutions in spatial planning

Landscape and species integration for a nature-based planning of a 630
Mediterranean functional urban area
Erika Bazzato, Michela Marignani

Tourism and natural disasters: integrating risk prevention methods into the Plan 640
for tourism
Selena Candia, Francesca Pirlone

Integrated management of water resources. An operative tool to simplify, direct 649
and measure the interventions
Vittoria Cugusi, Alessandro Plaisant

Application of NbS to the city plan of Segrate Municipality: spatial implications 660
Roberto De Lotto
Nature-Based Solutions impact assessment: a methodological framework to 671

assess quality, functions and uses in urban areas
Claudia De Luca, Simona Tondelli

The recognition of the Aspromonte National Park ecosystem networks in the 679
urban structure project of Metropolitan City of Reggio Calabria
Concetta Fallanca, Natalina Carra, Antonio Taccone

Shaping the urban environment for breathable cities. 692
Michela Garau, Maria Grazia Badas, Glorgio Querzolj, Simone Ferrari,
Alessandro Seoni, Luca Salvadori

Defense, adaptation and relocation: three strategies for urban planning of coastal 704
areas at risk of flooding
Carmela Mariano, Marsia Marino

Thermal Urban Natural Environment Development 714
Francesca Moraci, Celestina Fazia, Maurizio Francesco Errigo

PLANNING, NATURE AND 11 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

A network approach for studying multilayer planning of urban green areas: a case 723
study from the town of Sassary (Sardegna, Italy)
Maria Elena Palumbo, Sonia Palumbo, Salvatore Manca, Emmanuele Farris

Urban areas morphometric parameters and their sensitivity on the computation 734
method

Luca Salvadori, Maria Grazia Badas, Michela Garau, Giorgio Querzolj, Simone

Ferrari

Session 8 - Conservation and valorisation of architectural and
cultural heritage

Preservation and valorisation of small historic centers at risk 744
Maria Angela Bedini, Fabio Bronzini, Giovanni Marinelli

Material and immaterial cultural heritage: identification, documentation, 757
promotion and valorization. The courtyards and hallways of merit in the

Murattiano district of Bari

Antonia Valeria Dilauro, Remo Pavone, Francesco Severino

Planning of historic centers in Sardinia Region: conservation versus valorization of 767
architectural and cultural heritage
Federica Isola, Federica Leone, Cheti Pira

Approach towards the "self-sustainability” of ancient villages 776
Francesca Pirlone, Ilenia Spadaro

Fostering architecture efficiency through urban quality. A project for via Milano 787
site in Brescia
Michela Tiboni, Francesco Botticini

Session 9 - Accessibility, mobility and spatial planning

The role of community enterprises in spatial planning for low density territories 800
Cristian Cannaos, Giuseppe Onni

Measuring multimodal accessibility at urban services for the elderly. An 810
application at primary health services in the city of Naples
Gerardo Carpentieri, Carmen Guida, Housmand Masoumi

Urban accessibility for connective and inclusive living environments. An 826
operational model at support of urban planning and design practice
Tanja Congiu, Elisa Occhini, Alessandro Plaisant

Improving accessibility to urban services for over 65: a GIS-supported method 839
Carmela Gargiulo, Floriana Zucaro, Federica Gaglione, Luigi Faga

Cycle networks in Natura 2000 sites: the environmental assessment of the 851
Regional Cycling Plan of Sardinia, Italy
Italo Meloni, Elisabetta Anna Di Cesare, Cristian Saba

PLANNING, NATURE AND 12 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

Improving regional accessibility through planning a comprehensive cycle network: 859
the case of Sardinia (Italy)
Italo Meloni, Cristian Saba, Beatrice Scappini et al.

Vehicle routing problem and car-pooling to solve home-to-work transport problem 869
in mountain areas
Antonio Pratelli, Massimiliano Petri

Session 10 - Tourism and sustainability in the Sulcis area

Wave, walk and bike tourism. The case of Sulcis (Sardinia -Italy) 881
Ginevra Balletto, Alessandra Milesi, Luigi Mundula, Giuseppe Borruso

Smart Community and landscape in progress. The case of the Santa Barbara walk 893
(Sulcis, Sardinia)
Ginevra Balletto, Alessandra Milesi, Stefano Naitza et al.

A Blockchain approach for the sustainability in tourism management in the Sulcis 904
area
Gavina Baralla, Andrea Pinna, Roberto Tonelli et al.

People and heritage in low urbanised settings: An ongoing study of accessibility 920
to the Sulcis area (Italy)
Nada Beretic, Tanja Congiu, Alessandro Plaisant

Place branding as a tool to improve heritage-led development strategies for a 928
sustainable tourism in the Sulcis-Iglesiente region
Anna Maria Colavitti, Alessia Usai

Walkability as a tool for place-based regeneration: the case study of Iglesiente 943
region in Sardinia (Italy)
Chiara Garau, Gianluca Melis

The use of recycled aggregates in the implementation of Municipal Masterplans 955
and Coastal Land-Use Plans. A study concerning Sulcis (Sardinia, Italy)
Federica Leone, Anania Mereu

Relationships between conservation measures related to Natura 2000 sites and 971
coastal land use plans: a study concerning Sulcis (Sardinia, Italy)
Federica Leone, Corrado Zoppi

A Smart Planning tools for the valorisation of the Carbonia's building heritage via 983
an energy retrofitting based approach
Stefano Pili, Francesca Poggi, Eusebio Loria, Caterina Frau

Special session 1 - Ecological networks and landscape planning

Resilient ecological networks. A comparative approach 995
Andrea De Montis, Amedeo Ganciu, Maurizio Mulas et al.

PLANNING, NATURE AND 13 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



Table of contents

A complex index of landscape fragmentation: an application to Italian regional 1007
planning
Andrea De Montis, Amedeo Ganciu, Vittorio Serra

Measuring landscape fragmentation in Natura 2000 sites. A quantitative and 1017
comparative approach
Antonio Ledda, Andrea De Montis, Vittorio Serra

Regional ecological networks: theoretical and practical issues 1028
Giuseppe Modica, Salvatore Pratico, Lulgi Laudari et al.

Comparative ecological network analysis. Target and vector species and other 1038
naturalistic issues
Maurizio Mulas, Matteo Cabras, Andrea De Montis

Measuring connectivity in Natura 2000 sites. An application in Sardinia 1049
Vittorio Serra, Andrea De Montis, Antonio Ledda

PLANNING, NATURE AND 14 ISBN: 978-88-6887-054-6
ECOSYSTEM SERVICES DOI: 10.6093/978-88-6887-054-6
© 2019, FedoaPress



PROPOSALS ON THE
AGRICULTURAL LAND USE IN
ACCORDING TO THE FEATURES
OF THE LANDSCAPE: THE CASE
STUDY OF SARDINIA (ITALY)

PASQUALE MISTRETTA, GIULIA DESOGUS
CHIARA GARAU

Department of Civil and Environmental
Engineering and Architecture

University of Cagliari , Italy

e-mail: p.mistretta@unica.it
giulia.desogus@gmail.com; cgarau@unica.it

How to cite item in APA format:

Mistretta, P, Desogus, G., & Garau, C. (2019). Proposals on the agricultural land use in according to the
features of the landscape: the case study of Sardinia (Italy). In C. Gargiulo & C. Zoppi (Eds.), Planning, nature
and ecosystem services (pp. 345-355). Naples: FedOAPress. ISBN: 978-88-6887-054-6, doi: 10.6093/978-88-
6887-054.6

ABSTRACT

The purpose of this paper is to contribute to the landscapes planning, considering those of
Sardinia in Italy, that are rich in natural, morphological and structural factors. In addition, the
visualization of agricultural and pastoral lands are an important component to understand the
social and economic dimension that characterizes the different sites. To this end, the authors
propose an evaluation grid to offer to planning regulations alternatives for the rural areas that
are an integral part in the composition of the Sardinian landscape. Therefore, the authors
propose to adopt a treatment of cultures, keeping in mind the most favorable options, in
order to guarantee a balance in the landscape and, at the same time, considering the cultural
factors and the anthropized components. The topic is current because it wants to integrate
the guidelines of the Regional Landscape Plan - RLP (2006) of Sardinia in relation to its Inner
Areas as the RLP shows great attention only to the coastal areas. The latter in fact represent
the most important natural heritage also for tourism purposes. The different types of rural
territory are in Sardinia to be evaluated taking into account the changes in the landscape, due
to changes in the cultures and seasonality. More specifically, attention is given to rural habitats
and conservation prospects, despite the demographic contraction of the entire region and the
irreversible aging of many inhabited centers. This aspect should not be underestimated because
the rural landscape strongly participates in the cultural identity of the places and therefore is
sensitive to the direct degradation in cultures and the environment and to uncontrolled building
and to disfiguring impact.

KEYWORDS
Landscapes; Agricultural and Natural Landscape; Agricultural Land Use; Sardinia




P. Mistretta, G. Desogus, C. Garau

1 INTRODUCTION

This contribution aims to activate for the region of Sardinia (Italy) a methodology for the
treatment of agricultural soils in relation to landscapes bound by important urban tools such
as the Regional Landscape Plan (known in Italian as "Piano Paesaggistico Regionale - PPR")
approved in 2006 by the Autonomous Region of Sardinia. In fact, the RLP, respecting the
forecasts of the European and national regulations, places a very strong attention on the
coastal zones, recognizing the various nuances and defining the requirements, measures and
directives for their protection and their enhancement. Only in 2012, in implementation of the
provisions of the Code of Cultural Heritage and Landscape, the Regional Council of Sardinia
approves the new Guidelines for landscape planning, in which, in addition to the reaffirmation
of the importance of safeguarding and of coastal landscapes enhancing, for the first time, the
focus is placed on the landscapes of the internal areas and on the rural landscapes, as
elements that strongly characterize the identity of the Sardinian people, because they have
been closely linked for millennia to the agro-pastoral activities. There have been projects,
analyzes and recognition of the Sardinian rural landscapes and the relationships between the
coastal areas and the internal areas, but never matured into an effective regulation of the
same internal areas. However, this paper aims to discuss the determining factors related to
the rural landscape in an urban key, without entering in the skills of the complex agro-
zootechnical system. “The rural landscape is becoming a strategic part of the territory not
only because it represents the connective of the wider landscape scenario, but also because
its state of wellbeing has many effects on the rest of the territory. In this sense, the
rediscovery of the rural landscape is not linked to a nostalgic desire to restore bucolic settings
and ornamental economies, but to the multiplicity of functions that can benefit the entire
territorial system [...]. The management of the rural landscape is intertwined with different
issues: i) the root of cultural identity in the places; ii) the widespread need to regenerate the
conditions of a growing land degradation; iii) the construction of local development projects,
and iv) the need to safeguard the environmental dimension of space” (Balestrieri, 2018). In
addition, the rural landscape is a mosaic of natural and human managed land uses that vary
in size, shape and arrangement (Zaizhi, 2000; Biasi et al., 2016).

In Sardinia, three types of rural landscape can be considered: 1) the pastures in rocky terrain
with the presence of the Mediterranean woodland, 2) cultivated land, and 3) arboreal land
(from rows of trees along the road to the woods). Each of these types participates in the
composition of the landscape in a decisive way, but often its effects are underestimated. In
other words, the rural landscape is characterized by an integration between the fixed factors
and mobile factors of the territory: the first ones have no variations except in very rigid
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seasonal periods, when they can cover themselves with snow, while the second ones vary not
only with the seasons but also with the types of plants that, especially in spring, participate
in the chromatism of the environment with the various florescences.

For this reason, the authors believe it is important to study a methodology that can lead to a
grid of evaluation of the treatment hypotheses of the rural territory and, in particular of what
can affect the nature of the landscape and the visual, cultural, geographical, environmental
and identity composition of the landscape itself. For example, the region of Marmilla in
Sardinia is not only valuable for the nuraghes or retabli of the Master of Castelsardo (active
between the end of the fifteenth and the beginning of the sixteenth century), but also because
the Marmilla region identifies itself as an anthropized rural landscape with a symbiosis
between environment and history, where the landscape represents the fusion of eras and
memory (Garau, 2015). Natural, cultural, and environmental attractions enhanced by the
morphology of the hills, the historical value of the local urban centers, and local traditions.
Therefore, a landscape set of open fields (Meeus, 1995) cannot be linked to conservation
reasons because it is the result of a spontaneous agricultural activity that integrates perfectly
with the morphological component, so as to characterize the most beautiful areas (without
the sea) of Sardinia. This status could change if the cereal cultures, which contribute to the
chromatism of the whole, were replaced by tall trees that could affect the "soft" reading of
the landscape, creating discontinuity and even chromatic contrasts. Based on these premises,
the article is divided into three parts: the first one describes the structural characters of
Sardinian agro on the margins and within the landscapes classified according to literature; in
the second one, an evaluation of the agro-landscape determinants is made with a proposal
for integration and compatibility of the same. Finally, the paper presents the conclusions,
hoping for political proposals and application techniques.

2 THE RURAL LANDSCAPE OF SARDINIA

The dominant rural landscape in Sardinia is therefore characterized by the extensiveness,
which can be summarized in the three types described in the previous paragraph. The
Mediterranean woodland and permanent natural pastures cover almost half of the island,
while the woods and agricultural crops occupy specific areas (Fig. 1): mainly in the hills and
mountains the first ones, often managed in agro-forestry systems; in the plains, in the areas
equipped with a network of consortium irrigation and in the crown of rural villages and urban
centers, the second ones (Camarda et al., 2014).

These considerations on the composition of rural landscapes, in which nature and
anthropology play their specific role, must be added to another interpretive line of the natural
environment and the landscape that refers to the distant pastoral world of Sardinia, when for
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the shepherd the horizon of affections and interests was defined by the territory that they
could control (the country, the fields and the pastures) moving on foot or on horseback. The
distance between the country, social focus, and the most distant pastures marked the limit of
identity space with its rules of coexistence (Mistretta, 2012). The attention to the historical
process is fundamental to understand the substantial modifications of the way of life and the
relationships of the inhabitants with the new dimension of the space of relationship.

Today it is possible to regulate the type of intervention in rural and agricultural contexts,
obviously without creating penalties of any kind, not even implied by productivity, especially
by the profitability of investments made in agriculture, with already existing markets and with
those that can be activated. It is evident that the attention on the landscapes of Sardinia and
on the modalities of interpretation, representation, and safeguard are strictly connected to
the geographic-structural identifying aspects, so much to characterize Sardinia on a world
scale, for its identity values. However, it is necessary to understand in what way today's rural
landscape is the result of a transformation of cultures due to the modernization of work tools
in the fields or is a result of an overload of tourist flows that is sometimes incompatible with
to the most authentic expressions of the same habitats. In other words, the control of changes
in the Sardinian territory took place with attention to coastal areas with beaches and the
reconversion of illegal "bathing" buildings, without any reference to the very strong
relationships between the countryside and the destinations of use for tourism purposes. In
fact, the pastures, agricultural, wooded features and in particular the monumental
morphology of the geography of the places have been neglected. However, it should not be
underestimated that on the perception and "capture" of the environment and of the landscape
today, more than yesterday, some factors of frenetic modernity intervene: the little time
available for a reflexive or commentary stop, the speed of the vehicle (car or bus) that
produces an extemporaneousness without soul of the sequence of views; the increasingly
sophisticated photographic and filming tools that memorize images without history. All this
makes the rural continuum as a monotype field, without factors of interest, despite being
diversified by cultures and plantings. Therefore, cultural education is important for
understanding the environment, landscapes and for developing a harmonious synthesis. In
this context, the contextualities of the landscape and the foreseeable and regulable margins
of change should be evaluated, without neglecting the productive modifications of the rural
system that, as already mentioned, participate in the perceptual synthesis composition. Thus,
culture becomes absolutely central to understand over time the place-based dynamism and
the mediation between nature, places and people of countries and fields.
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Fig. 1 Corine Land cover (Source: Corine 2018)

In order to do this, the Region, as a superordinate public body with respect to the municipal
autonomy, has to formulate the methodology of analysis and proposal, with the indicators of
intervention and of organization, also for the management aspects. In fact, it is necessary to
understand if tables can be produced that describe the different forms of soil treatment, in
order to distinguish and suggest certain cultures (for example vegetable gardens) compared
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to others (for example vineyards) more suited to ensure the balance of landscapes. Or it may
be necessary to suggest arboreal cultures, the fruit ones or wood or cork ones, as long as
there are no secular trees that constitute the focal point of the landscape to which they belong.
This reasoning, in its expository simplicity, wants to give importance to the physical
component of the rural product, because in addition to the plant type, the "body" connotations
of the essences must not be ignored: heights, depths of roots, ramifications, foliage, growth
times and of life, knowing that the green component of the territory is the essential habitat
for insects and for birdlife. Moreover, the production results of the agro are influenced by the
pedology and geology of the places, which enter into the finalized evaluation of the contexts
of which the regional and urban planning must pay attention to formulate the choices of plan.
It is, therefore, necessary not only a cultural sensitivity that links man to nature (Turri, 2008),
in its most varied expressions, but also a corresponding legislative activity that assists, without
prejudice, the economic activities already in place and those most suitable for development.
It is also essential to define the current conflicts of vocation of the areas (right or false)
through flexible use destinations, supported by a smart infrastructural network. This project
is obviously multidisciplinary with the indispensable presence of agronomists and experts in
rural law. In fact, the bibliographic reference documentation and the taxonomic description
of cultivated soils, especially for promiscuous crops, should facilitate the investigation of the
territory and the visualization of the perspectives of use!. Obviously, the rules that regulate
the use of rural territories cannot be the same throughout Sardinia (cubic meters per hectare),
but, having to interpret the environmental and identity context, they will not be neutral
because they affect the value of soils and their susceptibility.

In many cases the recent suppression of typological differences led to the impoverishment
and undifferentiation of rural landscapes (Franceschetti, 2009), underestimating the effects
because the landscape is not monotypic but is the result of the different cultural and
disciplinary matrix that contribute to differentiate places and recognize them. Unfortunately,
in Sardinia, the depopulation of internal areas certainly affects the future on structural balance
and also on the landscape. So that is an irreversible factor, it will be necessary immediately
to make concrete proposals sustainable even with guided interventions for objectives aimed

! “The landscape of Mediterranean promiscuous crops is the result of the practice of polyculture:
intercrossed cereal crops, legumes, vines and fruit trees (a little less densely, and only in the most
recent age, forage plants). On the same field are associated three types of crops: the herbaceous ones
(cereals, fodder plants and renewal plants), a shrub, that is the vine, and the guardian tree. Sometimes
the vine is only associated with trees (peaches, almonds, figs, walnuts and olives), even when they do
not serve as support; in most cases it is, or was, "married" to the tree. The "married" vine to the tree
in the middle of the wheat constitutes the classical landscape of the promiscuous culture" (Balestrieri,
2018).
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(for identity and tourism purposes). In this case, it is necessary to activate relationships of
collaboration with public and associative subjects that have activities of direction and of
management in the production system (among which Confagricoltura, Coldiretti, Regional
Councilor, Companies, etc.). Therefore, it is urgent to reconsider the different types of cultures
and their impact on the landscape, contextually activating specific forms of monitoring to
evaluate the guided and spontaneous transformations, taking into account the effects not
only of the sector but also on the socioeconomic system of the areas under study. In the
analysis of the contexts it is important to take into account, on one hand, the design formed
by the dry walls that become goods classified by UNESCO, and on the other, the natural
hydrogeological system and the existing engineering works, to avoid the devastating effects
of natural disasters?. It should be noted that a series of decisive indicators to which reference
is not yet available, in order to achieve a classification of cultural scenarios and their effects
on the perception of the landscape (Cherrill, 2014).

3 METHODOLOGY

The goal of this paper is to propose guidelines that, through an evaluation grid, can arrive at
a targeted treatment of cultures, keeping in mind the most favorable options to guarantee a
balance in the landscape. To do this, the cultural factors of the settlement and rural habitats
and the anthropized components that diversify case by case must be kept in mind, even if
they are not directly involved. In this regard, Mara Balestrieri identifies "34 types of landscape
grouped into nine categories (“arctic”, “boreal”, “Atlantic”, “alpine”, “Mediterranean”,
“continental”, “Anatolian”, “steppic”), starting from climatic, topographic, lithological and land
cover data. The landscape typology is obtained from a hierarchical nomenclature organized
on four levels. This nomenclature includes: 8 classes for the climate, 5 classes for the altitude,
3 classes of lithology, 10 classes for covering the ground" (Balestrieri, 2018). However, to

understand how environmental factors interact with the interventions to be adopted, it must

2“Many efforts have made at European level in an attempt to classify the Community landscape, especially
after the ratification of the European Landscape Convention in 2000. The identification and evaluation
of European landscapes are explicitly mentioned as a specific measure in Article 6 of the Convention
(Council of Europe, 2000). Already, in 1996 at the Sofia Conference (Council of Europe 1996), it was
recognized the need to define a European Landscape Map (Pan-European Landscape Map) with the aim
of distinguishing different types of landscape and to represent its geographical location. However, the
difficulties in making such a map appeared immediately evident. So that there are extremely diverse
natural and cultural conditions on the European territory, it is difficult to classify the landscapes
according to an elementary hierarchy to be applied to the entire continent. Very few papers were
therefore actually produced. The European Landscapes Map developed by Meeus is one of the few valid
examples, although it should be considered more like a sketch based on expert knowledge since there
is no spatial accuracy and a rigorous background analysis” (Balestrieri, 2018; p. 63).
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be considered the manipulation of the field operator, in order to evaluate how much has
changed over time and on which hypotheses it is possible to think.

A significant example is the terracings organized by cultures, like vineyard in steep slopes, in
fact it can happen that the advent of unpredictable climatic factors, can change the state of
the places and in this case, regardless of the loss of production, would change also the
reference coordinates with the need to review the landscape design. At the same, in Sardinia
frequent fires in the summer months heavily weigh on the landscape; in these cases, the
classified landscape loses its motivational requirements, above all due to its substantial and
chromatic impact and must be redefined. Among the many indicators extrapolated from the
classification of Miicher et al. (2010) the following groupings can be used for the geography
of Sardinia: parent materials (rocks, sediments and waste materials); altitude (plains, hills and
mountains); land cover (arable land, permanent crops and pastures, Mediterranean woodland,
open fields). Some of these are distinguished by the presence of scattered settlements typical
of Gallura and Sulcis in Sardinia. With the necessary in-depth analysis and considering the
literature on the topic (RAS, 2013; RAS, 2017), one or more grids can be activated for a
functional and cultural coordination, aimed at making the "voices" that characterize the
landscape integrable with the "voices" that characterize the agricultural land. The authors
propose a grid (Tab. 1) that wants to have a methodological meaning without the precision
that only the specialists of the agricultural land and cultures can classify in a close dialectic
relationship with town planners and landscape designers, taking into account the types
already described in the RLP.

4  CONCLUSIONS

The purpose of the contribution is to compare the productive component of the soils and the
economic component to which the tourist fruition contributes together with the identity,
landscape component. Because it is a matter of different disciplinary subjects, even if they
are "bordering" and integrable, a cross-reading of the determinants of the agricultural land
and the landscape is proposed by constructing a grid of address with the representation of
the options aimed at contributing to the harmonious composition of the landscapes. It is
specified that it is only a research proposal because every context, of which Sardinia is rich,
assumes its own landscape identity, functional not only for tourist use, but also for a
"presence" of inhabitants and operators of the agricultural land. A conclusion of the analysis
and impact assessments, planners should prepare to address consistent standards and
implementation rules.
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lands coastal landscapes coastal coastal inner hilly inner flat inner mountain
with degrading landscapes landscapes landscapes landscapes landscapes landscapes?
rocks and coves with bordering the characterized (valley floor
beaches countryside by and
"monumental" plateaus)
rocks
Uncultivated ¢ X
land with
rocky
boulders
Pasture (hi"S X X X X X X
and
mountains)
Forage X X X X
plants
1 Arable land X X
(vegetables
and similar)
2 Arable land X X
(cereals and
similar)
Terraced X
vineyards
Fruit trees X X
(Citrus,
peach, etc.)
Mediterranea  y X X X
n woodland,
junipers and
prickly pears
Dried fruit X
trees
Wood trees X X X
Forest (oaks, X X X X
cork oaks,
conifers)
Others

Tab. 1 Addresses for the treatment of agricultural territory to participate in the
composition of the landscape

Naturally, the objective of this proposal is to affect the quality of life by keeping the
settlements alive and the relationship with the rural territory, within the framework of a
healthy economy and a dynamic territorial function. Moreover, this hypothesis of research
proposal can be a first step to consider again the great problem of depopulation of the
countryside and the decay of small villages, without which it would make no sense to insist
with temporary instruments, and with financial incentives in the concrete little incisive.

The future research proposal of this paper is a cross-reading of the different types represented
in Tab. 1, in order to obtain an overall value of the "landscape-agriculture" determining factors
on which to set the Regional programming lines and the suitable implementation tools.

3 To be evaluated case by case, taking into account the structural component of the rocks and the
chromatic effect, as well as the height excursions that contribute to "move" the perceptive framework
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