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ABSTRACT:

Urban environment is developing in different, coexphnd rapid ways. The challenge of the momertd fade this issue within the
model and the philosophy of the “smart city”. Thgdest obstacles to the implementation of a smgrtnaodel can be probably
found in the structure of urban areas and in thatiitation of old urban infrastructures that madifficult the setting of new
technological infrastructures. Moreover it is difflt to implement the smart city model also in tiev urban areas, because these
areas are often the result of recent urban spradl shapeless urbanization, and it is difficult & the new technological
infrastructures. But in this paper we would like Highlight that in addition to these problems, thexeanother obstacle in the
implementation of the smart city model: the difficegs encountered by the authorities in the infdiom of citizens about the
problems and the resources of a city. We think ¢haimart information and communication system, whith support of web-GIS
and smart visualization, will surely help the implntation of smart city models and smart grid nimead the inclusion of citizens

in the management of cities and countries.

1. MANUSCRIPT

1.1 Smart communication for smart cities

The smart city philosophy is spreading and develgpin
Europe and in the world. Actually the most currgméstion and
challenge for cities's governors is: “which are ithfeastructures
required to respond to smart cities’ requirementdfd” the
“smart city wheel” in fig.1, there is a synthetiosaver; all the
elements necessary to have a smart city are shewmart
economy, smart environment, smart government, slivarg,
smart mobility and smart peopli particular under the “slice”
smart governmerit is written|CT and e-government
Urban performance depends not only on the
hard infrastructure (physical capital), but alsctloa availability
of information and communication and of social astructure
(intellectual capital and social capital). We woulike to
highlight the growing importance of
Communication Technologies (ICTs), social and envirental
capital in developing the competitiveness of citlescial and
environmental capital are useful to distinguish krodies and
what goes under the name of digital or intelligaties.

Physical and virtual ICT infrastructures and networkee
fundamental to develop smart cities and also tmeonsmart

cities among them. e awareness and the knowledge of how tojt

use territorial resources and energy are fundarmevitaeover
the information of cizens is one ofhe possible ways to solve
the problems of social inclusion, social cohesiangd public
participation of citizens in the government of thoity;
considering the number of people that live far frtme city-
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centre and in suburb areas, the challenge is tthéetitizens
feel part of a city, of a community, but also o$elf-sufficient
system; only in this way the citizens can be actind involved
in the research of the solutions of urban and extban
problems.

“Indicators -

-8 B 1D

Fig. 1; Smart city wheel by Boyd Cohen

is important to understand that the wuse of smart
communication it is necessary to implement the snody
model; in particular the communication between gowes and
citizens not only concerns visible variables andysjtal
infrastructures, but also invisible variables andrtual
infrastructures, as shown in table n.1.
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VARIABLESY Phisical and Virtual and | Examples

ZONES visible variables | invisible
variables

Urban areas | Describing the Energy

state of physical infrastructures,

infrastructures server

and processes infrastructures,

inside the city mobility
infrastructures
etc.

Urban areas Describing | Web-networks,
the state of | virtual server
virtual infrastructures,
infrastructur | pollution etc.
es and
processes
inside the
city

Extra urban Describing the Energy

areas state of physical infrastructures a:

infrastructures smart grids,

and processes telecommunicati

out of the city, on

and among the infrastructures,

network of cities big mobility
infrastructures
etc.

Extra urban Describing | Web-networks,

areas the state of | virtual server
virtual infrastructures,
infrastructur | pollution etc.
es and
processes
out of the
city, and
among the
network of
cities

Table 1; Topics of smart communication for smatiesi

representation, but on a smart representation. $moart

representation we mean the exploitation of all tésghniques
available to improve the visualization of data omap. First of
all it is important the organization in synthetizlicators of the
data to be represented, then the use of the tagbmigf mixing

these indicators, and finally it is useful to tadvantage of all
the visual variables, of all the spatial dimensi¢agn the third
spatial dimension), and of all the surfaces of @spntation that
are available in the system to be represented. fiksmbstep the
use of these “intelligent maps” has to be impleréndnline

through the use of WebGIS. A partial list of viswalriables
according to J. Bertin (Bertin, 1967) it is showrfiq 2.
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The techniques of a smart communication are sirfolavisible
or invisible variables, and are based on the repteson of
urban and extra-urban infrastructures and processéisematic
maps.

1.2 Smart representation for smart communication

A good communication about the topics related toaorand
extra-urban life and management, is surely improweul
supported by the use of representation of urbaneatrd-urban

Fig. 2; J. Bertin's selection of visual variables.

Concerning the importance of the third dimension tlre
representation of urban and extra-urban maps, we ha
underline that modern cities, cannot be any mopeesented
only in bi-dimensional maps. Old but also modertiesioften
have a reticular structure formed by main stregts] by their
intersection that form squares and meeting poifitsng the
streets and in the squares are usually distributdfeérent
services as school, hospitals, theatres, banksth&se points
are considered the nodes of a network, that haven be
traditionally represented in two dimensions in apmia a
simplified manner such a network of a subway. Urban
environment is developing in every direction; thaimreasons
of this fast development are the population growthe
increasing number of vehicles, and the need of beildings.
It is more and more important the height of the redings,
this is why the third dimension is so fundamental the
representation of modern and smart cities. Thel ttiimension
is important not only to represent the buildingst klso to
represent the visible and invisible phenomena tzgtpen at
several meters above the ground, that can be exgess using
the surfaces of the buildings as a support. Tirel tiimension
can also be used to represent visible or invigiblenomena and

data, phenomena and processes on maps. But a t@f Smyaaples that have no relationship with the heightl that
communication it is not based only on a traditionalyont need to be represented on the surface ofildima (like
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crimes). This is the case of phenomena that happenwns but
that usually are not represented in 3D maps. Thargdge of
the third dimension is that maps can be more csamore
variables can be represented in the third dimendoreover
variables and indicators can be associated withrotisible or
invisible variables related among them, like crimead

population density, as shown in figures 3 and 4.

Fig. 3; Crimescape in New York,
http://www.nadiaamoroso.com

Fig. 4; Population density in New York,
http://www.nadiaamoroso.com

Sometimes for invisible variables or invisible ‘ées” that are
present in a city, and especially when these veasabave no
spatial reference, it is more difficult to see #tricture of these
variables and even more difficult to see the effect
domination. Hegemonic networks can be physicahasible as
technological infrastructures, (internet or telepicanetwork) or
virtual and invisible infrastructures as the socialedia
networks. Dr. Paul M. Torrens at Arizona State @nsity’s
Department of Geography, is conducting research ihie
invisible geography of wireless "wi-fi" Internetgsials over
downtown Salt Lake City, UT. He has produced an enthat
represents wi-fi Internet signals graphically ahdsipart of a
work to map "urban data clouds" and to study thegggphy of
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new emerging technologies and their impact on demban
environments.
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Fig.5; The invisible geography of wireless "wi-flhternet
signal, Salt Lake City, UT.

The same representation can be used to highligiandial
infrastructures; the banks can be representedséddesnodes in
the network, while the transactions and the transfemoney
are invisible and can be represented as virtuasliof the
network. In fig. 6 the representation of an invisilinancial
indicator such the “market value” in New York.

Fig. 6; Market value in New York,
http://www.nadiaamoroso.com

1.3 Conclusions

It is interesting to notice in these smart repreaions of urban
data, that often there is an attended thread atioal in the
variables represented, while sometimes througloliservation
of these representations we can discover criticatp in the
towns and latent conflicts between physical netwodnd
virtual-networks. These analysis are useful in #teempts to
promote and raise the information of the citizemsl ahe
civicness necessary for a democratic governanteeabwns.
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