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1 ABSTRACT

The present paper shows the results obtained bglétmration of “smart” technologies (Spatial Inrayi
MMS, Smartphones, etc.) in order to evaluate thenmaaps useful for environmental distributed mddel
the implementation of Landscape Plans and Sustigiiaevelopment and in order to support decisions i
matter of cultural landscapes and land use analykis greatest change will be initiated bu the ysialof
different innovative techniques joined to the ptitdities of RS, GNSS and GIS applications. Thif inave
serious implications in terms of data accuracy rhidbility in surveying and mapping. Part of tihesearch
was conducted from 2004 to 2007 under the Ph.D <eoum “Geomatics and Territorial Information
Systems”, coordinated by Full Prof. G. Manzonihet Trieste University. The project-GIS providesuedile
results relevant strategies, concepts and “smadtirtologies for planning the landscape and urbameu
The present project can stimulate the researchrmiviative Educational Programmes

2 BACKGROUND

2.1 The general framework and the normative aspects

The Landscape Plan or “Piani Paesaggistici” areoitamt instruments for the management of all fobdssi
strategies for the protection of the environmdme, éco-system, biodiversity and cultural heritaggeneral.
This project takes into account the important glings of the Code of Cultural Heritage and Langdscar
Urbani Code produced by the Urbani Giuliano (thenker Culture Minister) in 2004. An important
normative issue of the Landscape Plan is relateth¢o ltalian constitutional reform, introduced with
constitutional law n. 3/20811t is difficult to define what is to be meant fprotection and for valorization.
We can valorize without protecting the territorydanice versaWe generally agree that protection consists
in the exercise of the duties and in the disciphehe activities addressed, on the basis of dagaate
knowledge, to identify the goods constituting crdtu heritage and to guarantee preservation and
conservation to public enjoyménValorization consists in the exercise of the end in the discipline of
the activities addressed to promote the culturaitdge knowledge and to ensure the best conditions
exploitation and public enjoyment, included prorantand conservation. Besides it is important tduate
the capability to activate projects, to start netwof European policies, to identify Europen systeon
districts, making explicit the potentiality of thenovative technologiefr the cultural heritage protection
and valorization. The proposed strategy resides §trong integration between all the componentthef
cultural sector at territorial scale (archaeolojiaachitectural heritage and landscape heritagsewation,
implementatiion of enjoyment services, culturahetiaries and greenway plans, historical lava flow,
preservation and recovery activities, ancient fqodlity, wine roads, high quality food roads, disition of
technologies, the reduction of the environmentaldot, sustainable development, PV technologiesTl.C
etc.) and those of the connected sectors: touristhim particular cultural tourism, marketing, sciéa
research, professional training and educationsgtieeialised production or the craftsmanship. Tijeative

is the implementation of the research in the field geomatics including Remote Sensing, Geographic
Information Systems (GIS), Global Positioning SgstgSPS), GNSS and “later on GALILEOQ” (Manzdni

1 The author research may involve the collaboratibithe following collegues and specialisi: La Spina (Head of the IPSIA
Giarre), Dott. N. Costa (GeoCos — Nicosia, EN), PBafgiuni (specialist in Roboticswww.ipsia.giarre.ct.jt Prof. Adele Verga
(specialist in Biodiversity and High quality Fooddtaff at the Photographic Laboratory, Chemistry/Bjotal Sector and
Telecommunication Sectomwfvw.ipsia.giarre.ct.jt National Civil Protection, Arma dei Carabiniedll Research Centres and
Experts mentioned in this paper.

2 This reform sets the distribution and the défgiation between the powers of the State ancethé&Regions. The State reserves
the exclusive right to protect and safeguard thérenment, the eco-system and cultural heritage fEgions are delegated to hold
the functions of land and territory governance arahagement, valorization of cultural and environtakheritage, promotion and
managemen of cultural heritage and activitiesi@taConstitution, article 117).

3 Article n. 3 of the legislative decree n. 42/2004.

4 Thanks to Full Prof. G. Manzoni for his useful injin terms of survey (GPS Kinematic with Garminheologies).
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2006), radio-transmission technologies (such ag\systems, WI-FI, RFID, etc.), laser scarinepatial
imaging (Lo Tauro, 2006), and related forms of 3Bpping for new innovation technologies, application
and cultural landscape programmes. Such technalagfieuld be involved concretely through terms of
territorial cooperation that could produce positmetcomes in Europe and world wide. The value &f th
research is a consequence of a long process starfadope with the debate on environmental antlicail
resources and culminate with ICOMOS codificatibattextends and defines the environmental andreliltu
goods classification. The project also concerngeh#ization of a geodatabase and the implementafithe
appropriate technological support for the consé@wabf cultural heritage specifically oriented thet
strategies of the Landscape Plan. This study amslylse territory of Catania Provificélhe Etna Park
represents theest-fieldfor all possible events related to Landscape fiawhich the geodatabase has been
already implemented. The first phase of the jobceomes the accurate knowledge of the territory and
research related to the definition of the techniglmigsupport within the GIS platform that joined tiwe
potentialities of RS In this phase we take into account the most itapbiguidelines (already availatdein
itinere®), in order to analyse the modality of the geogiamtatabase related to the implementation of the
Landscape Plan (legislative decree n. 42/2004)pttiesophy of landscape protection of Galasso L,
UNESCO list8 and the documentation produced by the INSPIRE Brogré®. This project takes into
account the important guidelines for the Conseovatrf Cultural Heritage (L. 137/2002 and L.R. nr.
14/1998§" and was partially financed in the framework of f®.R. Sicilia 2000-200§ Department of
Cultural and Environmental Heritage. Furthermonethis phase we analyses the more important goekeli

in order to define the modality of the geographétathase related to the implementation of the Readjion
Landscape Plan of the Autonomous Region of Sialtid the documentation produced by the "Intesa Stato
Regioni- Enti Locali” for the realization of the Ggraphic Information System. In my opinion, the
Landscape Plan Achievements may include boostiagrttage of IUCN at global gatherings such as the
World Summit on Sustainable Development, promotimgre interactive events at IUCN gatherings, and
support to global Conventions such as CBD, RamsalWNFCCC. In Particular, Dr Taghi Farvar, Chair of
the Commission on Environmental, Economic and $&wticy (CEESP), outlined the context of the world
today and the challenge for the Union — to undadstthe complexities of the current situation and th
implications for the conservation of cultural hagé and biodiversity. CEESP has prioritized five
programme components including: sustainable lieelds; co-management of natural resources;
environment, trade and investment; environmentsaadirity; and indigenous and local communitiesjtgqu
and protected areas. CEESP aims to provide infasmamong members. CEESP’s mandate for 2005-2008
includes governance of natural resources, equity raghts; economics, markets, trade and investment;
sustainable livelihoods and pro-poor conservaticuifure and conservation; human and environmental
security; and social and environmental accountgili the private sector. It is also important émmember
that the 30 January 2009 more than 200 scientiete faround the world have attended the weeklong
POLINSAR 2009 workshop hosted at ESRIN, ESA’'s Ea@bservation centre in Frascati, Italy.
“Discussions among the participants include neviarteuies for providing vital information on our pkn

® “Corso di aggiornamento SIFET 2005” - Topic: “Ttre Innovative di rilievo e rappresentazione deniB®ulturali”, tutor Full
Prof. Benedetto Villa.

® The studied area is located in the Catania Prowaiready interested by Regional Landscape Plantirdies. The area is featured
by important cultural and naturalistic elements ,asdthe same time, by critical and contradictdsnents due to dense human
(industrial, infrastructural, etc..) settlementd always in balance with the landscape.

" Thanks to Dott. Commini, CNR (Istituto Inquinamenttmésferico) LARA Programme, P.O.N. “Sicurezza perSviluppo del
Mezzogiorno d'ltalia”, Ministero dell’'Interno. CD-ROM hanks to INGV (Centre for Research on Remote SgragilRome) and in
particular to Fabrizia Buongiorno for providing MI¥ data.

® The application of the protection set of rulettlse by Law n.1089. In particular the so calledtBoLaws were: Law n. 1089
about the protection of the things af artistic &mtorical interest and Law n. 1497 about the cors®n of natural beauties. Both
passed in 1939.

® The World Heritage Committee meeting in Vienna &ipgroved a memorandum aiming at regulating bottfithee approach to
the protection of the cities just memders of UNESIXs and new process of registration of new caltenvironment (the
Management Plan).

1% The INSPIRE - Infrastructure for Spatial Informatim Europe is a large current initiative of ther@ean Commission to
promote the multipurpose availability of feasiblographic information. Smith et al (2002)

1 Other guidelines are the Cultural Heritage Mastan RCHMP) would be tools that supplies the fundataleimformation about
the presence, the typology, the form of protectind preservation of Heritage existing in a teryitor

Thanks to R. Maesano and staff at the AcicatenanTidull.

12POR Sicilia 2000-2006.

—M REAL CORP 2009: Cities 3.0 — smart, sustainable, in tegrative.
o TIES 30 Strategies, concepts and technologies for planning the urban future



Agata Lo Tauro

that could help to combat global warming throughboa accounting, wetland preservation and improve
climate models. Using the novel polarimetric modéhe PALSAR synthetic aperture radar (SAR) aboard
Japan’s ALOS satellite, Dr Shane Cloude of the Wisdd AEL Consultants has mapped the biomass of
Scotland’s forests. This marks the first time biesmaata has been extracted over a large area tiéng
sensor mode” (www.esa.int). “Along with applicatigrscientists discussed the latest developmera\R
polarimetry and polarimetric interferometry and teed for the next generation of radar satellicebe
equipped with advanced polarimetric modes”. In gfaper | describe methodologies for the impleméoriat
of a specialised GIS (Geographic Information Syslerfor the production of thematic cartography &od
the management of the heritage. The project alswearas the realization of a project-GIS and the
implementation of the appropriate technologicalpguwp The project makes it possible for those wkald
with the management of Landscape Plan to take mffi@ent decisions thanks to the interconnectién o
european and national contact points and the gharid exchange of information at the regional amall
level, inside which all other sector plans (fortamee tourism plan, transportation plan, industpians,
commerce plans, etc.) must be included. The prepesject can stimulate the research of didactic
approaches fanew educational programmes (Lo Tauro, 2008d) irfitie of telegeomatics.

3 GIS TECHNOLOGIES FOR THE LANDSCAPE PLAN

The planning and the realization of a prototypedaynamic GIS is specifically oriented to the étigs of

the Protection and Valorization of Heritage for ttendscape Plan. This prototype can also suppert t
management of possible protection and valorizattostegies (such as Cultural Tourism and ICT, Lorda

A. 2003) for heritage not only in Catania Proviteg in other European Provinces and world wide. Gifg
Technologies implements models of simulation fodicape plans both with natural or man-made festure
and with specific required conditions (brownfielechadysis, change detection analysis, succession of
historical and cultural stratifications) but al¢w teconomic resources that contribute to charaetemd to
identify a test-field.

Fig. 1: Project-GIS for a Cultural Heritage MastéarP

They also apply to the Regional Landscape Planuibomous Region in Sicily and a Cultural Heritage
Master Plan in Lombardia and define both the immateddefinition of pre and post-event analysis (sagh
natural and cultural heritage analysis, conseraativategies, various disastrous human intervesitisach
as flow variations, excavation works and dike buoddetc.), and the slow evolution of the time-soabent
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(such as economy sectors and cultural tourismgtjrénvolved with it, safeguarding public welfaa@d the
diversity of life (responding to the challenge aifan well-being).

The tourism, in particular the cultural tourismdathe induced economy derived from the valorizatibn
heritage represents one of the important industimes/hich a wise use of the territory with the pag of
innovative technologies must be calibrated on rdspect for the environment and the achievement of
sustainable developméht The primary issues of this study are also relaedthe definition and
implementation of methodologies and models. Withinstudy of those models and their implementation
the GIS platform, the project included the detaidefinition of the features of the cartographicadat
(available or in phase of acquisition) and all tlezessary elements (both topological and inforreatior
the specialised GIS. The prototype GI®ol was created using different free GIS. In orgefacilitate the
ever-expansion of new data, thematic layers wekeldped for all data input into the database fa th
Project-GIS The cartographic reseafétexplores the use of thematic maps for landscape piith the
emphasis on extracting specific pieces of inforamatand physiographic elements for the “map of the
landscape values” in 2D/ 3D dimension and RS argbisch as: ancient costal plains with contour (B
meters from the bottom of the sea) and implemenrtadif listing methodology (Surace, L. 2008 and Lo
Tauro, A. 200%°); ancient lava flow; sides of the rivers and theidal vegetation of fluvial environments
which characterized the rivers (Lo Tauro, A. 20Q7bys of oak-trees, hedges and mulberries whiith st
testify the past activity of silkwarm breeding; ipk (of about 10 ha); typical agrarian environmeotuding
areas of D.O.P and IGP production, protected véigatagreen monuments, agricultural parks, protkcte
areas (such as “Siti di Interesse Comunitario” dddne di Protezione Speciale”), ecoagriculture;
approaches to biodiversity conservation and higts-$godiversity, analysis of geology and geomorpgy|
estimation of population density related to dissriand ISTAT (ltalian Statistic Institute) datandause
analysis to be taken into account in land-use phgnwith new RS image classification (Lo Tauro, 260
and Lo Tauro, A. 2008b). The research also invoimaseteorological analysiglimatic variability and the
temporal variability, climatic data network spreactoss the territory with the support of RS analysuch
as EarthCARE, ESA’s Cloud and Aerosol mission wvea.mt). Historical centres, archaeological sitas (
Tauro, A, 2008c), architectural heritage analytés snvolve MMS (Manzoni,G. 2006) and Spatial Inmapi
technologies (www.trimble.com). Landscape heriteyers, identification of enjoyment services, crdtu
itineraries and greenway plan, activity of preséora and recovery activities, important faunal area
distribution of technologies for the reduction detenvironmental impact (Lo Tauro, A 2005), impotta
naturalistic point of view, Cultural Web-GIS Portaid ICT under European Standards (Lo Tauro, A 003
The analysis also includes innovative PV applicetiqLo Tauro, A. 2008c) for the coordination of
sustainable development programmes for energy.

4 CONCLUSION

The research comes from the realization of the dtegjiLandscape Plan (“Piano Paesaggistico Regitnale
of Autonomous Region of Sicilia, and in particutdithe Catania Provinte

Sicilia is one of the first Italian regions thatisdowing with the Landscape Plan according tdebislative
decree n. 42/2004 . Within the strategic developrgeidelines of the Landscape Plan has been diate
preliminary study, a research on cultural systdmas aims to identify areas of common cultural idgrand

13 An other important contribution to the sustainaddeelopment programme is the Global MonitoringEarironment and Security
(GMES http://www.gmes.infg/

14 part of the research was realised in collaboratiith the Provincia Regionale di Catania, NicolosiiCRrotection Centre, Ente
Parco dell’Etna and enterprises (such as Teseendistrimble Regione Sicilia and GISAT, www.qgisat.it

15 Readers are referred Kraak, M J and Ormeling B9g)ifor further study.

18 Rif. Surace, L. (2008, SIFET 2008&al presentation), Lo Tauro, A. (2001) and GOCE Programme. Goce is the first in the series
of Earth Explorer missions being developed withBAE Living Planet Programme. Earth Explorer migsiform the science and
research element of the Living Planet Programmefaogs on the atmosphere, biosphere, hydrospheresghere and the Earth's
interior, with the overall emphasis on learning emabout the interactions between these componerdtsh@ impact that human
activity is having on natural Earth processes. 3lkek high-tech GOCE satellite embodies many firsterms of its design and use
of new technology in space to map Earth's gravél fin unprecedented detail. Over its lifetimeatout 20 months, GOCE will
map these global variations in the gravity fieldhmextreme detail and accuracy. This will resuliminique model of the geoid,
which is the surface of equal gravitational pow@ntiefined by the gravity field — crucial for ddrig accurate measurements of
ocean circulation and sea-level change, both oflwhre affected by climate change (www.esh.int

 Thanks to Dott. Geol. S. Fazzina e Dott. Geol. Eoaba Fico (Soprintendenza per i beni culturali mblentali di
Catania - Rif. P.O.R Sicilia 2000-2006 misura 2&22one C — CD ROM).
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to evaluate relationship systems to found cultdiadension-oriented development strategies withvatige
applications. Test-fields established criteria thoe creation of a database related to the impleatient of
Landscape Plan in Europe (such as Sicily, Lomba@éabrid® and Friuli Venezia Giulia, Great Britain,
Swiss district¥). In Particular the Implementation of “Piani Paggiatici” of Catania Province used the
opportunities offered by information and commurnimatechnologies to encourage and support the etgliv
of cross-border public sector services and educainivities to citizens in Europe and to improviceency
and collaboration between Italian and internatiopablic administrations and to contribute to making
environment an attractive place for new strategieder “Piani Paesaggistici” Programme includingeoth
planning tools such as “Sistemi Turistici Localficanew methodologies for “Piani Particolareggiatiid
historical centre conservation (Lo Tauro, 2007a)particular the research had the objective tegme and
valorize cultural and natural resources event ofomemergencies, or the imminent threat thereoficivh
may require urgent response action for new cultueaitage survey and conservation. The proposatksgly
resides in a strong integration between all the pmments of the cultural sector at territorial scale
(arcaeological architectural heritage and landscape heritage eceation, implementation of enjoyment
services, cultural itineraries and greenway plastivildy of preservation and recovery activities fibre
forecast and the prevention of risk phenomena agdie volcanic risk, distribution of technologies the
reduction of the environmental impact, etc.) amasehof the connected sectors: the tourism, the etiagk
the scientific research, the professional trainawgd education, the specialised production or the
craftsmanship. Such sectors should be involvedretsly through terms of territorial cooperationttbauld
produce positive outcomes in Europe and world wibhe.particular the implementation of “Piani
Paesaggistico” of Catania Province adopted in d¢isefteld all the available technologies (tradidbmand
innovative topographic survey and mapping techrielggn situ spectroscopy, innovative MMS combined
with thermographic imagirf§ and laser scanning (for building and road inspesli, VR$", RS, real-time
GIS and Web-GIS, telecommunication applicationgotics, ICT) on reinforcing the landscape plan and
cultural heritage conservation, which also focusedow to pool intervention teams and resourcemgu
major disaster related to natural and man-mades riskthe most effective way. The telecommunication
identified a number of information gaps. It is thasties and agglomerations that are undoubtedstiurce

of a large share of the greenhouse gas emissiansitiderlie climate change; at the same time, theséhe
places that are often the most vulnerable to fiscef. The thorough methodologies of buildings iregsl
integrated with geographic correlated techniquesgarch of novel application (GPS, Assisted Global
Positioning System, smarthphone and Personal Diggaistant), wireless connections (such as WiMax,
H3G, HSDPA) and novel telecommunications applicatisuch as HDTV, 3D, Mobile TV in S-band, Web
TV, IPTV, Trimple Play (www.satexpo.it) moves inlie¢ that it will be possible to represent the cdexp
cultural and natural heritage with the support afoG@e Maps Technologies, ESA RS data, Galileo Joint
Undertaking (www.esa.int) and the new KA band @dbgositions Those technologies will help to reduce
this effect, improving the safety, promoting the wé efficient Sustainable Development, Energy ®&nrd
energy efficiency and therefore reducing costsalfo highlighted the need for more training and
interoperability and the need to improve telegedrsats highlighted by Manzoni, G, (2006).
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