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Abstract

The application presented is part of the integraieskarch “New Technologies, Land and Environmental
Information” that University IUAV of Venice is cafing out. It is a web-based application using DBIRI
GIS technologies, developed with the aim of :1yisth managing and exploring geo-data provided bllip
administrations and private companies; 2) testengegal models of representing data availability pared with
information needed for land planning and managentenobably the implementation of the European thesa
GEMET is one the most interesting items of the gt@EMET has the important function of contents aetit
classification system with which is possible to leate how geo-data available meets information eded
GEMET contains a group of keywords with internararchies and classifications that makes posséiteastic
comparisons and put in evidence the gap betweeitabla data and needed information. All information
collected within research activities are storedhiree databases mutually connected by an integsdtadture
which is the main data provider for the web-gislaapion. The web based interface offers two défgrways to
explore integrated database contents. The first allayvs user to select a specific activity in thed of land
management, showing the list of the needed gearidtion and geo-data availability; the second wiagady
gives the “view” of data available in a specificogeaphical area.

Project, databases and web-gis application

About land planning and management

The complexity of the issues related to the pratecand management of the environment involvesea rier
increasing amounts of knowledge and data in suppbmnplanning processes. Due to the great than ever



complexity of urban phenomena and planning prose#& more important to understand the relatiopshi
between data supply available from new technolagyces and public administration archives and #ahd
for information from urban policy-makers and manage

New technologies offers extraordinary opportunifi@sa joint public and private sector effort togrove our
understanding of territorial and environmentalesand problems.

However, at least as regards lItaly, environmemntal ®rritorial information systems suffer both framltural
underdevelopment and a lack of public initiativealifcal and cultural effort is needed to promotetian
designed to provide better understanding of theirenment, with a view to ensuring its protectiondan
enhancement

The most important aim of the project is to expltgehniques and technologies useful to perform pasnt
monitoring of data supply and information demandibalso provide an overview of the various ingiibns that
work in the field of environmental and urban inf@tien management with a view to proposing the @aaif a
new institutional arrangement whereby a Nationaé#ay and series of Regional Agencies would be resplte
for setting up an integrated system for the cabectprocessing and dissemination of environmeatad
territorial information.

To this end, a prototype application has been edefdr testing such a system with information azitée about
a limited - specific geographical area.

The database system for collation of information spply and demand

The permanent monitoring of the activities carread by operators in charge of territorial admirastin and
protection of the environment, proposed as onehefftinctions of the Regional Agencies, thereforevigles
material to three different databases:

the supply of data coming from technological equept(“Sensors DB");

the supply of data supplied by institutional ad¢ids (“GeoData DB");

the demand for territorial-environmental infornoattito carry out the tasks of territorial adminititra

(“Info Demand DB”).
A fourth database contains the elements that erthbléntegration of the first three. Altogetherythmake up
what we have called the “integrated database”, ithtie database that constitutes the main ‘dasiger’ for
the application to consult the databases. Beforagjia detailed description of the interface andcfionality of
the access application, we must expand on the ipobs used to integrate the different databaseshartly
introduce the use of the General European Multilaigrhesaurus, GEMET, which is the key elementhef t
integration. The use of the DBMS technology to itmnrecord and relate the supply and demandrotdeal
information presupposes the design of a logical ehtal identify, among other things, a semantic ratxtithat
will allow demand records to be matched againssehaf the supply. While it is evident that a norredtual
description of information contents does not allwalysis of “matching” between demand and offeis fiot so
easy to find another way to describe/present theséents. On reflection, the best solution appesoeoke the
use of a list of “keywords”, three definitions ohigh were considered:

a dynamic list, auto-expanded through free inputheyuser;

a static or dynamic list compiled or expanded bydministrator;

a static list taken from other disciplinary context
At this point, analysis of the GEMET proved intdieg, in particular its rich internal system of fdechies and
semantic classifications. This led to the thirdtieé above options being chosen and the GEMET wéas du
included in the database. GEMET’s main componeiheslist of descriptors in which elements are aim@d
briefly and translated into various languages. déscriptors are classified by means of two diffesystems:

the first type involves “assembling” groups and magroups (so the relation is one to many);

the second type involves direct “assignment” to onemore topics in a list of forty terms (so the

relation is many to many).
These two systems “coexist without interfering” witach other and therefore constitute a doublesysif
classification. In addition to being classifiede tthescriptors are reciprocally related, again &ittouble system:
hierarchical and associative. The difference betwtbe two systems of relations (which in fact ahggically
similar), is purely informational and consists lretfact that a hierarchical relationship connediscader-term
with a narrower-term, whereas an associative meialiip connects two related-terms. At this points iclear
that the table of the 5208 GEMET descriptors ctuists an excellent list of keywords for the sennti
characterization of the information contents alsgause of the classification and relationship &ltteat link
these descriptors to each other. The supply of ftata sensors is recorded in the “Sensors DB”, Whic
divided into two principal elements: “Sensor” anBldtform”. The “sensor” element provides a material
representation of the recorded datum, while “platforelates to “sensor” and thus represents theafity of
“vehicles” on which sensors can be installed; finalvhat can be obtained by the use of these dataserted
into a relationship table that registers the pdssilpplications and the descriptors connected émthThe data
supply from public sector archives, on the othemdhds registered in the “GeoData DB”, which congthe



major elements “Dataset” and “Agencies/Compani#ss:former is a catalogue of all the informatioeaarces
registered; the latter is a record of the publiggte subjects connected for various reasons teethesources.
This database also includes a specific relationsbfe containing the multiplicity of links betweandatabase
and all the descriptors that provide a brief exataom of its information contents. Finally, the finDemand
DB” is used to register the information demand andtains the principal elements “Activities”, “AtRules”,
“Agencies/Companies/Planners”; respectively, thepeesent:

the territorial administration actions carried bytagencies;

the regulatory provisions that form the refererregniework;

the typologies of the subjects involved in the parfance of the above “Activities”.
Another element within the “Info Demand DB” — “Dent{ — connects the other three and makes it passibl
deal with the demand extrapolated from the regwyat@mework of reference and with that expressieectly
by public authorities working in the field of tdotial governance and management. Consequenthethdts are
associated to one or more descriptors, which cleniae their information contents and enable thenbé
related with the supply. Technically, the relatibatween demand and supply is established whentsjoin
linking the GEMET descriptors are inserted into ttaetabase and by executing the queries that prabiele
synoptic framework of the relation between suppigl demand. It is interesting to note that the GEMEStem
of hierarchical relations can be exploited to expltindirect” as well as “direct” matches. For exale a “direct
match” is one that connects a database concers@yy,landslide phenomena with a demand for infaonat
about areas that are subject to landslides, ubmgléscriptor “landslide”. By contrast, if we calei a specific
sensor used for meteorological investigations asméchsts, associated with the descriptor “metegicdd
phenomena”, and a demand for information about vgipeleds associated with the descriptor “wind”, tthe
elements can still be linked, in this case throagh“indirect match”, in that the descriptors “metgogical
phenomena” and “wind” are in turn linked to eachestby a hierarchical relationship inside GEMET wi
consider the complexity of the hierarchy of dedorip it is easy to imagine that exploration of tierarchy will
produce many more matches between supply and dethandvould be possible through “direct matches”.
It is equally clear that the higher the number @fmections matching supply and demand descriphardetss
significant the match will be.
The integrated database therefore provides arumsint capable of comparing the information demaitt thie
available data of relating the monitoring activégd the high or poor quality of the informationateld with
territorial/environmental data. For this reasorside the database, each element of the demandrescam
indicator which is based on the amount of resoummnected to the descriptors matched and weighted
according to the importance attributable to eadividual match.

The Application to consult the integrated database

The application providing access to the integrateghbase has been designed with two necessitegih

to enable the contents to be consulted by a netafookerators and stakeholders;

to supply an innovative technological instrument fhe activities of monitoring and support to

operators in the field provided by an institutioaathority for territorial/environmental informatio
To attain these objectives, the web is the nataohalice as the platform for primary development loé t
application and for the conveyance of data. Inaffthe first point constitutes the “front-end” thie database,
while the second is the “back-end” with which thestem administrator can record the permanent maengo
activity. The administrator will also use the “baghd" functions to develop a parallel activity oéuiking
“packages” that combine data from sensors withrimédion layers to obtain “added information valweid
orientates them to specific segments of the demand.
While the way the back-end of the system functignsubstantially analogous that of a classic CM8,gublic
interface features a number of distinctive charésttes.



Fig. 1: the prototype interface and the two appheador the consultation of the integrated database

The navigation system introduces a unique init@ess phase that follows two distinct routes: trs¢ invites
the user to choose one of the territorial goverrtnzativities in the database and then givers acteshe
analytical phase of matching information supply aleinand; the second allows the user to explorelai
availability, regardless of the use that can beer@dt; for both approaches the user may choageographical
area of reference. After the initial choice of waityi and geographical area, the user choosing ttadytcal
demand/supply route enters a page containing m@®mizable elements; the upper part of the pagesithe
list of the demand items connected with the agticihosen, each with a short description, and aestiuat
indicates how much the supply repository offerg@éaponse to each single item. The score indicaorbe

increased to allow the exploration to focus ondbeail of a single semantic descriptor, visualizthg related
information resources.

Fig. 2: example of the results

The lower part of the page summarizes the suppiyed to the demand and allows the detailed recofdie

information resources consulted and visualizedvio'three dimensions; in some cases it is possibtiownload
the data directly.



Amongst the more interesting tools assisting ther tie explore information supply is a navigable nveth
selectable content with which the user can viseadime or more supply layers superimposed on a igenes-
dimensional cartographic base and the preview efitita on Google Earth through which it is alsositds to
visualize data in three dimensions. In both thes lef demand and supply it is possible to highligiet matched
items, i.e. to indicate which resources satisfyidery demand and which demands can a given resource
contribute a response to.

Unlike the first approach, the second leads diydctlanalysis of the available resources for theseh territorial
area irrespective of the demand in question. Theareh tools include a first filter through whiddrtain topics
can be removed from the complete list inheritednfithe GEMET dictionary in order to focus the reshaon
those which are of interest. The next page showsdme interface used for the first approach adsgupply;
above this section, a series of mutually integraiiteria allows the user to set up custom filtersl thereby
reduce a potentially long list of information lagesearches can be conducted on the basis of wondained in
tittes or descriptions and the database can berdit by descriptor, minimum and maximum scale, ddte
updating and data type.

Conclusions

The project have so far led to the creation ofst firototype and to its testing inside a studgyare
Future targets, in the light of considerations ppted by the test phase, involve passing from tlegopype
phase of the system to a more operational and tdatsd phase.
Itis planned in particular:
- to create a simplified interface for access to ittfermation (forms, metadata, information on costs,
etc.)
to focus on automatic methods of updating dataggards both supply (“Sensors DB” and “GeoData
DB”) and demand (“Info Demand DB").
to start a debate about the institution of nati@mal regional agencies.
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