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Abstract: Ten years ago Al Gore envisioned a "Digital Eagh"a model of three-
dimensional and multi-temporal representation efglanet, while three years ago
Kofi Annan at the “World Summit on the Informati@ociety" saw in the Internet
connection to all the world’s cities a cornerstanethe development of digital
democracy. These statements actually anticipatedntportance and role of ICT
and the Internet in the start of new governancetjpes for development and
transformation of cities and regions. Current tetbgical development makes it
possible to imagine new models of geo-knowledgeeldped on the basis of
interactions and contaminations between the amofuptiblic geographic data and
private information, combined with "Web 2.0" appbas and new data acquired
by sensors and transmitted to the web "in real time this context the "wiki"
approach unit with “global geo-exploration™ resudf from the new paradigm of
geo-web representation - promotes the spread gfrdetices of “geotagging”, and
the creation of new public and diffused geo-knowkedsee Wikimapia.org) and
potentially integrated with expert geo-knowledgee(@ww.eyeonearth.gu This
scenario, based on new models of shared geo-kngevlaout the territory, can
therefore guide the actions of local governmentréeponding consistently to
questions posed by the community, assuming theoappof the dual track of
public and expert geo-knowledge and local and sha@eo-knowledge of the
communities. Within IUAV-FPT, two simultaneouslysigned geographic based
applications are interesting in particular for tharious solutions adopted in
relation to the geo-information request and itscfiomality. In the GIS project for
the city of Mola di Bari "geotagging” tools are appl to participatory processes
and allow the "sedimentation" of historical andterdl values into a geo-database;
the geo-portal for GAL Venezia Orientale is a GEDKSplatform and is part of a
Content Management System with communication andurdeat management
functions.
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1. Introduction

ICT are gradually transforming the society in whigé live, and affecting many sectors
of urban life; technologies now control time, mamadaffic, regulate access to services
and stimulate a new challenge for urban and regjjgaaning and define a new scenario
filled by the technological evolution processes atelelopment of new tools for



information communication. This defines a new cqtaal, methodological and
operational revolution with geographic informatianits centre. This principle defines
an evolution of spatial knowledge of the phenomtad bases its development on the
interactions and contamination between the amof@iggublic and private geographic
data and the Web 2.0 philosophy and technologys¢fia2007).

Our research aims to investigate this geo-web 2dhamio to integrate the different
knowledge flows (community and federal informationd improve the decisional
planning processes and make them easier to shatbebglifferent actors (citizens,
stakeholders, etc.) involved in urban transfornrmatamd development. The research
investigates both the theoretical dimension (nedwkdowledge paradigm) and practices
(study cases and experiment). This paper aimsfinedthe trends characterized by the
new decisional process based on geo-knowledge s@ppdy new forms of
communication and participation for local governtemwo study cases will be
presented; they are related to applied researchlajgad in the technological scenario
defined by two key words: the Web and spatial imfation.

2. Paradigm of knowledgein the technological scenario

The twenty-first century knowledge model is no leng closed system for the elite, but
tends towards integration, sharing of knowledgebth experts (in terms of legitimacy
of information) and local. So the way of learninganges with the model based on a
linear and sequential path moving towards a defaalne which is interoperable and
diffused. Referring to the processes of technokigivolution, Melvin Kranzbergy
argues that the impact of new technologies is maself either good nor bad, but rather
neutral because of its impact in the social domalere it changes the relationship
values and parameters. This is true when the irdbom and communication
technologies have not only an incredible storagpacity, but also a substantial
transmission capacity which can act on that infdaioma changing and generating a new
one.

Following this evolutionary "wave", M. Castells t&d that «the observation of these
extraordinary changes in our instruments and oowkedge of life, and thanks to the
contribution made by these instruments and knovdedbere is a more sensible
technological change: the transformation of theegsses».This forms the basis of Pierre
Lévy’'s concept of cyberspace which imagined theettjpment of e-democracy which
could compare community and institutions on varithemes, providing the possibility
of their participation, more democratic and accabl#, to decision-making processes of
government departments, ensuring greater transparemd evaluation of policy
decisions? undertaken.

In this new scenario, Igor Scognamiglisuggests a second way of thinking about
"community intelligence" through which to make aivamsal space of knowledge and

tm. Kranzberg was a professor of history at Case ¥edReserve University from 1952 until
1971, was one of the founders of the Society ferHistory of Technology in the US and long-
time editor of its journal “Technology and Culture.”

2 Learning and consumption of knowledge in the twdinst century takes place, says
Scognamiglio, through the dual nature of being laang. The first interprets the reference to be



looked forward to a "open and collaborative" leaghmode in order to achieve a public
comparison. This statement clearly intercepts tfpothesis of a "transition” from a kind
of "informational capitalism" (Castells, 2004) topanciple of "economy knowledge"
based on new tools capable of activating a proaesansformation of knowledge into a
new value and the "result of imagination, commutidcaand sharing” (Rullani, 2004).

It follows a new vision of learning in informatidechnology (geographic) based on a
double track of knowledge: the public, experts Hrabe of the virtual community.

2.1  Society, ingtitutions, local communities, " new geography" and
process innovation

The revolution that our century is going throughniere than an digital revolution
involving only technological tools. The emergingsario that is being outlined changes
the way we think about the processes and the designpport models for development
and planning. Mutations that are being observedolug the whole scenario in its
cultural, institutional, administrative and orgaatipnal dimensions. The main impact
resulting from technological evolution lies in thefinition of new knowledge models
based on geographic information systems manageddsg and more widespread tools
distributed freely on the Internet. This definesiew way of observing the territorial
system which its referred to as a new model of Kadge resulting from a new
conceptual, methodological and operational congljitamd defined by the integration of
global coordinates WGS 84 and the information URhiform Resource Location - that
uniquely identifies the address of a resource an Ititernet). This scenario of the
geographic information spread on the Web involvadtipie dimensions, not only
technological but also social, educating directhd andirectly the community to the
geographic earth images. This new dimension of kedge has a dual "face", expert
and local that sometimes interacts, making thepnéation of its correct use in decision
making processes difficult. It is possible to atkem progressive integration of digital
information normally handled by institutional and/bdusiness users as archives,
categories, images, multimedia, etc., with posélanformation (given by GPS devices,
but not only) driven by the development of new gras available to a few competitors
who, by exploiting the popularity and diffusion sécial networks, are competing for
market share in which to place their own commengiaducts. In this way Geo portals
develop where you can track, share and downloadrgpbic information related to the
provider and even change the source and type aftbay contain. In this context of the
pervasive geo-image it is important to emphasiz the objective of the project is
redirecting an accurate "review of the systérbut it is also true that the review should
also comprise a real involvement of the communmitgriested in the processes of land
transformation. In fact if a planning process aas creative forms of participation it is
very likely to be a success because it based fisrnscon a shared future city scenario.

producers of knowledge and content in a specifinala of knowledge, while the second relates
directly to the consumption of knowledge within thetwork (web).

% This principle was theorized and announced by LDigPrinzio, professor of University of
Venice.

4 Murgante B. compsL,’informazione geografica a supporto della pianéfone territoriale
Milan: Franco Angeli, 2008



The new models of knowledge are based, therefor#hie social dimension which aims
to the e-democracy and participatory scenariob@Web 2.0. The establishment of geo
data set by collaborative processes opens up stilegescenarios for the enrichment of
spatial knowledge (mainly urban) and can stimuktientific research to identify the
most efficient procedures for integrating "locabkriedge” into a knowledge framework
which supports the planning and decision-makinggsses. It should also highlight that
every stakeholder is the carrier of specific knagle that is potentially "combinable" in
a more or less conscious way; this knowledge, ptpm®mbined and structured, can
support new interpretation procedures of spatiehpimena and, in particular, can return
the local perception of these territorial phenomena

The mission of this century is to overcome therd&tand opposition of the community
regarding government decisions that, through th®rg of governance based on new
forms of information and communication, aim to @eate dialogues in order to create a
scenario of "trust" between the institutions and dtommunity. In this context, local
Institutions in Italy that could benefit greatlyofn this integration, are plagued by
continual delays, in order to acquire specific kaAmaw for managing geographic data,
and to establish synergies with businesses opgratithe territory and new forms of
interaction with the community. It is becoming ieasingly clear that a large "gap" is
gradually opening up between the huge amount afrinétion already available (or
acquired) which is useful for interpreting urbard argional-environmental phenomena
and the limited effectiveness of cognitive toolsngmlly available to the local
government and other institutions that have marsdatdand government. Ugo Baldini
in "Il Paese con la camMicia'speaks about the need for a «political class dapafb
incisive analysis», but also of an «urban plannjndg taken to discuss the best
architecture rules, losing sight of the currentgesses, their complexity, time pressure,
the problems of transparency and sharing». Follgulwe essential phase of "diagnosis",
it seems increasingly important to realize anotplease without which it no longer
seems possible to complete the decision-makingessms with due efficiency: multi-
actor, share-holding (Governance), monitoring-eatidun  and, inevitably,
accountability. Ugo Baldini talks about an “urbdaren” about the "loss of government
of the territory" as a direct result of cognitivefidits and the use of information and
operational tools plagued by inadequate and irre@ble obsolescence.

The reference scenario is characterized by theldgwvent of new technologies in a
social and spatial complex in which the territoriiginamics are no longer efficiently
governed by the local authority, while interactioetween technological tools and their
effective use is fully realized in business by maoynpanies with their “location based
services.

2.2 New cognitive modelsin the GeoWeb scenario

The development of the Internet and the Web hasusdted the development of GIS in
the "virtual" and "cyberspace" dimension. As Laupredicted in 2001, the entry of GIS

® Baldini U. “Appunti sull'innovazione territoriale le pratiche di qualita”, Political and Social
schoolLa Buona Politica(CAIRE Urbanistica), Venice, 2008



technologies into the Web has led to a review efrttodels, the online diffusion of geo-
information in different forms of representationdatanguage and is promoting the
deployment in the web of simple and advanced Gittfanalities.

The technological evolution that has led to thespn¢ scenario, known as "Web 2.0", is
stimulating the development of technologies andvises that make it possible to
exchange information in real time and at high-spdéx development of these services
is for the purpose of creating, reworking and aggtiag personal content (such as
reviews about government decisions) in a distridbused collective way, to share,
classify and distribute information. The growth thg role of geographic information
into a "virtual" and "cyberspace" dimension is refeg to a review of cognitive models
related to the development of new forms of languzage representation of expert and
local knowledge. The description of the complexhtedogical scenario of the twenty-
first century is useful for a reorganization of @lé tools and technologies available for
sharing, interoperability and communication of gegdic information referring to the
various stakeholders involved in the production am@dnagement of cognitive
frameworks based on geo-information.

This research aims to identify new knowledge dinmrs related to the Web 2.0
philosophy. The idea is based on the identificatiot of disjointed clusters, but on a
highly interactive capacity level structured by tiosents, procedures and
methodologies of Digital Earth.

Expert dimension 3D Dimension Collaborative dimension
Geoportal Google Earth Open Street Map
Geographic viewer NASA globe Wikimapia
WMS-WFS .. Dapple... iBegin Place
ArcIMS geolM-TITAN

Single and expert users Single and non expeit users Group of users

Institutional users

Performing media dimension Involving dimension Time dimension
Geo blog Participatory planning system Sensor map
Geo tag Argumap WSN
Performing map Monitering system City sense

Single users institutional users Single and expert users

Group of users Single users Single and group of users

Community

Fig. 1 First idea to study the Knowledge dimensiothe Digital Earth Era

» Expert dimension the spatial information is published on the gepyic web
portals, known as Geo Portals, and designed piiynasi national or international
institutions or research departments.

» 3D dimension- the third dimension represents a part of theécblsguage of
planning and overcoming obstacles, expensive mpdels the interpretation of
phenomena related to the spatial morphology ofefréory.

 Collaborative dimensionr This dimension stems from the project of the ©pe
Street Map, and is being developed as demonstiatethe service iBegin Place and
Wikimapia defined as a global geographical encyett.



» Performing media dimensiondefining a new geo-social-network characterized
by new virtual map spaces to build specific knogkedased on identity of a place
related to culture and experiences of its inhakstan visitors.

* Inclusive dimension aims to involve the community in specific goveent
processes (land use, transformation, etc.) in ctmlénitiate a participatory process to
define future scenarios for the city or region.

» Time dimension- based on maps produced by the “physical listeointhe city

(or region)” which, thanks to the latest generatbisensors and networks sensor WSN
(Wireless Sensor Network), are able to return flomwenitor the health of environment,
etc.
The following two experiments, relate and interaith some of the new dimensions of
geo-knowledge in the age of Digital Earth in orderachieve specific goals: the
promotion and development of the territory for GAlenezia Orientale and the
construction of an integrated and collaborative-igeowledge framework for Mola di
Bari.

2.3  Promotion and development of territory, communication and
sharing in a multi-actor context: case study of GAL Venezia
Orientale

The Pianura Padana Veneta is an example of a typicanized system characterized by
a multi-actor context. In similar contexts we caesiit essential to activate innovative
processes of communication, organization and shafiall the necessary information to
guarantee the performance of administrative and@oa activity.

The context of GAL Venezia Orientale appears emhbt&arin many ways. VEGAL is
based on a network of public institutions (mostlymcipalities) that operates in a
coordinated way to access finances and nationalEamdpean opportunities with the
ultimate aim of activating processes of economittucal and social development in its
territory. The first step during of the GAL projeobnsisted in the restructuring of the
institutional web to innovate and enhance inteara external communication by the
project’s stakeholder network. Depending on thefilgrof the final users, the new site
was to have new communication requirements, dymamefficiency and immediacy
and, in particular, to support the relationshipwastn partners in a network deal, to
promote knowledge and the exploitation of land veses. Moreover we designed a
dynamic, versatile and immediate tool by collectihg expertise (information) acquired
in a systematic way and we implemented the geogragimension like the new
key(way) to the reading of the data stored. In ficac the mission was to establish a
web-oriented content management system (CMS) wihlyrcustomized features and
geographic interface.

The first draft of the project was divided downairthe following components: graphics
and communication; a platform for a dynamic webjguts data set, web-based maps
application; geographic base reference map; datdabasdel; data optimization and
uploading. The comparison between the first versibthe draft and the final version
makes for an interesting analysis of the opporiemibffered by new geo-enabled/web-
oriented tools. However, before describing thids iappropriate to briefly describe the
features and characteristics of the created pofiaé new portal for GAL Venezia



Orientale is a web tool structured with a typicabHBinterface front-end and back-end.
On the public side, web-users can see the usuargleimformation sections and obtain
information about the agency initiatives. More intpatly, they can access the data base
of the projects organized in synthetic informatigem which contains specific details of
each transformation or service. The web search paees it possible to combine the
following criteria: action area; title; beneficiaryear; finance program; thematic area
which articulated the first set of synthetic form Wwhich to gain access to the detailed
project sections. The first innovation introducetbithis traditional web structure was
based on the relationship between the informatiggept form and the geo-localized
geometric features; and the second innovation stetsiin making it possible to
associate groups of keywords to each project farrallow semantic searches through
the "popular tags" and the thematic areas themselve
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Fig. 2 Web Geo-portal of GAL Venezia Orientale

From the administrator side the user is able tesxthe database of web pages and
project form using a browser and he can make update changes by means of the
user-friendly interface. The map section is basethe same public web-side interactive
map with the addition of a few buttons to desigre¢ghgeometric type objects (editing
tools): points, lines, closed areas; these geométatures have two types of related
information: the name and sequence of connected, for else the information that the
user sees exploring the map. From the technologmiat of view the platform used is a
geo-SDK that consists of an interface and data presentéitetcommunity on the web,
which moves the focus from a project based onditioaal client-server Web mapping
component to a solution characterized by low impad¢erms of software development
which can guarantee more resources to the graplpicgect, communication and
exploitation of data set.

So we designed a solution based on a geographicintelface familiar to the web
community, making geographic navigation extremedgful for non-expert users, while

® Software Development Kit (SDK) is typically a sdtdevelopment tools that allows a software
engineer to create applications for a certain softwpackage, software framework, hardware
platform, computer system or similar platform



allowing administrative users to integrate geograptata without developing GIS
expertise.

24  New knowledge dataset for a municipal GIS: case study of Mola

di Bari city
The request to integrate new information sourcesteaditional knowledgeframeworks
is mainly determined by two factors: the first lie tprogressive difficulty in acquiring
new data about the territorial context (surveys|ysis, etc.) due to the limited financial
resources available from local governments; thersds caused by the multi-actor
nature of the urban context which requires insthg to establish new forms of
interaction with communities, involving participago transparency and accountability
processes. This request, today, can assume coipetdlue whenever the local
authority is able to exploit the opportunities offé by information technology,
especially those applied to social dynamics in mrbantext to establish a new active
relationship with the community.
Our GIS Municipality project for the city of Mola @8ari is based on these assumptions
and aims to make all the information directly odinmectly linked with geographic
dimension associating semantic information to aawdatehouse; lastly, we aim to
integrate common knowledge and expert knowledgermed by the community and
other stakeholders involved in the city transfoliotratprocesses. According to these
principles, the GIS was designed in three sectitheshistory of Mola; actual and future
scenarios, urban program, plans and projects. Titst $ection contains all the
knowledge about the history and evolution of thg @i terms of culture, identity and
social themes; the second part is about the sfapéay of the city; the third contains
information about its current urban planning pracesd its "future", such as strategic
planning or monitoring trend transformations.
The most important innovation developed in thisjget is the design of a geographic
"participatory” section based on “geotagging” tool®r free maps and service such as
Virtual Earth to connect citizen knowledge and regds to policy decision making. The
mapping tool which we chose for the PPS (planniadigipatory system) is the same
Geo-SDK platform described in the previous casdystuhere the features update in the
map was directed to the community rather than exodly to technical administrators,
allowing them to easily define geo-referenced disjen a user friendly map like Virtual
Earth. Cartography, as a system of signs, oncenagaie way to a geo-base consisting
of sets of images enhanced by a few essential axriliaaly layers (road network and
place names) in which the usability and quality enagached satisfactory levels, and
whose maintenance and use costs are rapidly aadilgtelecreased. High accessibility
of the web-interface associated to a "natural'ittey representation make it possible to
activate phases of friendly community interactioncapture many contributions and to
associate and compare them to geographic areaxoféef this project is the "themes-
areas matrix" designed as a means to simplify titerpretation of complex spatial
phenomena. The themes-areas matrix is based qosséility of searching any kind of
georeferenced information at both positional aneinthtic levels. The aggregation of

Tcfr. 2.1



information by spatial location is possible by ttypical GIS query operators. The
thematic information classification is possible tgjating each item of information to
groups of keywords which belong to a dictionary dsh®n the GEMEY thesaurus
created by the EEA and a customized dictionaryainimg words not found in the latter.
Groups of these keywords have a priori set "semamight" and they form filters to
search information by a thematic point of view.ditlg geographic areas and themes
along the two axes of a matrix, makes it possiblediect a matrix cell to access all the
information necessary to understand a particulastjion related to a specific geographic
location. For example, you can search for geo-médion related to social disadvantage
in city suburb areas and obtain an informative formboth summarized and detailed
versions, showing tags of the community, goalsrbin planning and operative plans,
expected finances, taxes, urban services and more.
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Fig. 3 Logical scheme of areas/themes matrix

So, the contributions (tags) are updated from $talkiers and placed on the map by new
geo-objects or by linking the information to gegemtts which have already been

updated. An aspect of great importance is thatetlg-objects are characterized by
keywords chosen with the support of a simple healpl twhich can suggest the

appropriate theme and area (based on GEMET) inrdm@void redundancies and

inconsistencies in the data.

The actual state of play of the tool of analysighat it is not yet active due to the

reduced size of the data set, but there will b&sh &nalysis test based on a specific
section and which concerns the geo-base monitasfngrban financial management.

This section is based on allocation with micro-are&financial costs and the goals of
economical urban planning in order to make thisrimiation comparable, by the themes-
areas matrix, within other spatial information framban planning, participatory process,
the population and tax database, to update theoedoal urban scenario with the

project geo-web protocols.

25 Conclusion

The research into new technology, web 2.0 and giworation is still in its early
stages, but we can support the idea which expl#iesexistence and progressive

8 .
www.eionet.europa.eu/gemet



contamination between a type of shared and colledthowledge (produced by citizens
and the community) and typical federal and pubtiowledge. The new geo-tagging and
SDK platform improve new knowledge relationshipg their impact in terms of true
citizen participation in policy decision making pesses is still unknown. Two study
cases have been presented which may be consiagemadhtive for their methodological
approach:

* The first concerning GAL Venezia Orientale is inative for its project
management supported by new web technologies forirdermation use.
Through the use of geo-SDK it is possible to gaorertime and save cost for
the communicative project phase and integration antlancement of an
existing dataset;

e The second, regarding the municipal GIS for Mol@dri city is an important
test scenario for a new participatory process basedser friendly and free
services like Virtual Earth. This project is alsmévative for the research into
the relationship between the tag-information (psadoproblem identification,
etc.), the real geographic identification and thiean government themes (use
of soil, mobility, urban management, etc.) by depehent of the Themes/Areas
Matrix.
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