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RÉSUMÉ. A partir d'un relevé de pesticides (terbuthylazine) menaçant la disponibilité en eau 
potable pour environ le 20% de la population de la région Toscane (Italie centrale), un projet 
LIFE-UE SERIAL-WELLFIR (SErchio RIver ALimented WELL-Fields Integrated 
Rehabilitation) a été mis en œuvre pour traiter de l'assainissement des ressources en eaux. 
Dans le cadre de ce projet été prévue la mise en œuvre d'un système Web-SIG afin de soutenir 
un flux "bi-directionnel" de communication parmi d'une part les corps administratifs et 
d'autre part les utilisateurs. L'utilisation de l'informatique avait aidé l'accès aux données 
rassemblées pendant le projet facilitant la diffusion et l'arrangement d'information également 
aux '"non-experts". En accord avec les dernières politiques environnementales européennes, 
on peut supposer que la possibilité d'augmenter la connaissance et la conscience de ces 
enjeux parmi les acteurs  locaux peut représenter une base appropriée pour leur résolution et 
un devoir pour chaque initiative développée avec des financements publics. 
ABSTRACT. A survey of pollutants showed that terbuthylazine was threatening the drinkable 
waters provision for approximately 20% of the population of the Region Tuscany (central 
Italy). In order to help the decontaminate water resources in the area, a project named LIFE-
UE SERIAL-WELLFIR (SErchio RIver ALimented WELL-Fields Integrated Rehabilitation) 
was developed. Within the activities of the project was previewed the implementation of a 
Web-GIS in order to support a “bi-directional” flow of communication among the 
Administrative Bodies and the correspondent community of customers. The use of informatics 
had helped the access to the data collected during the project facilitating the diffusion and the 
understanding of information also from the “non-expert”. In agreement with the last 
tendencies of the European environmental policies, it can be assumed that the possibility to 
enhance the knowledge and the awareness of these issues among the stakeholders may 
represent a relevant base for their resolution and a duty for every initiative developed with 
public financings.  
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1. Introduction 

During the year 2003 residuals of terbuthylazine1 have been found in the water 
of sinks fed by the Serchio river watershed (Lucca, Central Italy). Those sinks 
supply the drinkable water for approximately 20% of the of the population of the 
Region Tuscany (nearly 700,000 people). The risk to overcome the threshold 
defined by law for the potableness of water resources (set at 0.1 µg L-1) obliged the 
competent mayor to issue decrees to constraints the use of phytochemicals in the 
territory concerned by the phenomenon. The bitter controversies arose afterwards 
within the local communities and the need to define new cultivation techniques to 
manage the farming systems led to propose a LIFE project, (No. LIFE04 
ENV/IT/000503) approved and financed by the European Union.  

With the aim to ensure the diffusion of the data collected during the project 
(2004-2007) and to promote the dissemination of the obtained results, a Web-GIS 
system has been implemented, easily accessible through the simple use of any web-
provider (Anderson, 2003).  

2. Material and methods 

The Web-GIS system has been designed integrating in a single interface several 
software. In particular, we made use of open-source software, that shown multiple 
advantages in terms of a high reliability – in comparison to the commercial ones –, 
an international spreading (both by private and public subjects), and, finally, a 
continuous updating by the numerous communities – both of users and developers – 
that allows to reduce the costs linked to the licences acquisition.  

The used applications follow as well the international standard for the 
geographical data processing; hence, they may be easily adapted and integrated with 
other available technological platforms, simplifying the trouble of compatibility 
with the owned standards.  

In particular the following open-source software have been used: 
postgresSQL/postgis (database management system), mapserver (Common Gateway 
Interface application), apache (web server), tomcat (servlet container). Finally the 
data processing system “Aesito”, developed by the Aedit s.r.l. (http://www.aedit.it) 
has been used to integrate the mentioned applications, allowing to manage, through 
a simple web interface, all the operations to access the data (e.g. querying and 
visualization, database updating, documents reading, etc.).  

The main database has been divided into two sections: (1) the first containing all 
the information required to managed the different typologies of data, their 
geographical representation and the access by the final users; (2) the second 
dedicated to store the data resulting by the project. The latter is partly customizable 
through the options offered in the web interface. Moreover the web-GIS system 

 
1 an herbicides used for the chemical maize weeding 
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comprises three different access privileges (each one with a specific graphic 
interface):  

– user, enabled to consult the project data, to examine the related documents  
and to view their cartographic representations; 

– technician, enabled as well to update the second sections of the database;  
– administrator, enabled to modify the whole database. 
The tool is accessible at the address http://www.land-lab.org/wellfir/ or through 

the link in the web-page of the Lucca Municipality 
http://www.comune.lucca.it/life/index.htm.  

 
3. Results 
 

The visualization tool allows the access to a set of layers of the whole study area 
and the five areas of detailed study in which the well-fields are located along the 
Serchio river course. 

Administration tools allowed the different partners to upload the layers in 
shapefile format, which were afterwards converted into tables in the geodatabase. 
Specific layouts were defined for the layers (i.e. symbols, colors, visualization scale, 
labeling).  

Visualization projects concerning the different issues tackled within the project 
were developed. Both the unregistered and the registered users can access the maps 
and view different layers: 

a general overview of the study area (i.e. boundaries, hydrography, monitoring 
wells, wells, sampling sites on the Serchio river); 

the piezometric curves and the 2005 - 2006 sample sites location (low and high 
water flow); 

detailed land use classes for the areas of detailed study (i.e. cereals, maize, 
horticultural crops, forage crops, etc.) and general land use classes for the whole 
territory (i.e. arable lands, olive groves, untilled areas, urban areas, dunes, pits, etc.); 

farm characterization indexes (i.e. farm management, cropping system, etc.) 
an identification file for each well, its terbuthylazine and desethyl terbuthylazine 

(its main metabolite) concentration values, graphs showing the time pattern of 
terbuthylazine concentration in each well; 

 the spatial interpolation of terbuthylazine pollution point values within the 
whole study area through geostatistical tools. 

Registered users having the appropriate grant have updated the database, 
inserting the monitoring data, through a dynamic interface developed using the Ajax 
(Asynchronous JavaScript and XML) technology.  

The webGIS interface is extremely simple and allows even the inexperienced 
user to extract and view the required data using the following functions: full extent, 
pan, zoom in, zoom out, layer selection and geographic features queries; it allows 
also to select a smaller area and display its features automatically at the proper scale. 
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Furthermore it is possible to view an animated series of maps in which the changing 
average monthly values of terbuthylazine in the monitored wells are shown.  

It is important to point out that the aim of this tool is to support the work of the 
partners far beyond the end of the project, assuring data update and the spread of the 
information among the stakeholders. 

4. Conclusions 

Thanks also to the instrument described before, the communities of farmers have 
been able to participate with an increased awareness to the debate risen on the 
farming management of their territory, actively suggesting management proposals, 
alternative to the institutional ones, currently under examination by the Government 
of the Region Tuscany (Silvestri et al., in press).  

In the participative perspective, the researcher cannot play alone the “expert” 
role; however, (s)he shall hold as well the role of “helper” in the communication 
process among all the involved subjects (Checkland, 1999). In this way, the possible 
solutions emerge from the interaction among the stakeholders, ensuring as well a co-
assumption of responsibility directly proportional to the level of involvement 
achieved.  

Several of these principles have been implemented in the European 
environmental policy, such as in the water framework directive for the integrated 
river basin management (http://europa.eu.int/comm/environment/water/water-
framework/index_en.html), where there is the explicit reference to the relevance 
both of the social awareness about the problems and the active participation by the 
citizens in the solution-finding about complex issues as, for instance, the protection 
of water resources.  

The integration among the potentiality of GIS tools and the easy access to the 
internet network may thus offer a precious instrument to support the diffusion and 
the enhancing of social learning process, above all on the environmental issues with 
a strong spatial characterization. 
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