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The objective of the Geographic Information System we created is to understand the topography of the ancient city of Dyrrachium, on the coast of Albania : it was first a Greek colony which was founded under the name of Epidamnos and then, under the Roman rule, it became Dyrrachium, a prosperous city from which the Via Egnatia started to reach Byzantium. Because of the recent history of Albania, this important site is still partly unknown. The difficulty of this research is increased by the modern and very active city of Durrës that is located above the antique city. To put to light the ancient town-planning of Dyrrachium and its different phases from the Greek to the Byzantine period, we created a GIS that stores the archaeological data and gives the possibility to manage those informations. Through digitalization of the archives, we registered all the data of ancient excavations and tried to geo-reference them, so that they can be integrated into the GIS. Geological researches will also be conducted in the future to give elements of understanding of certain pecularities of the site : those data will also be integrated as well as geophysical surveys and future rescue excavations. Finally, the GIS gives the opportunity to organize the developpement of modern Durrës. A system of zoning, depending upon the importance of the archaeological remains, will draw the Authorities'attention upon the risky areas of the city, where building activities should be strictly limited and regulated. So, Heritage conservation and modern development will coexist.

The objective of the Geographic Information System we created is to understand the topography of the ancient city of Dyrrachium, on the coast of Albania and to help to manage as well as possible the development of the modern city, by respecting and protecting the cultural Heritage.

HISTORICAL IMPORTANCE OF DURRËS

The city of Durrës, on the Albanian coast (figure 1) is built over the Greek colony of Epidamnos, founded in 627 BC, which was later Dyrrachium when it went under Roman protectorate [START_REF] Muller | Les terres cuites votives du sanctuaire de la colline de Dautë à Dyrrachion. Projet d'étude et de[END_REF][START_REF] Muller | L'Artémision de Dyrrachion : identification, offrandes, topographie[END_REF][START_REF] Muller | Des figurines aux collines. Contribution à la topographie d'Epidamne-Dyrrachion[END_REF]. The construction of the Via Egnatia c. 146 BC, which starts from Dyrrachium to reach Byzantium, becomes an important factor of the development of the city: Dyrrachium acquires a key position, as a centre of transit between Italy, the Balkans and beyond. After the reforms of Diocletian, Dyrrachium is the capital city of the province of Epirus Nova; then of the theme of Dyrrachium, a military and administrative division of the Byzantine Empire. So, Dyrrachium is one of the major historical and archaeological site of Mediterranean Europe, but the recent history of Albania explains why the exploration of this site is just beginning

The difficulty of the research is increased by the anarchic development of the prosperous modern city of Durrës that is built directly over the antique city and so, destroys continuously ancient structures, especially since sky-scrappers are erected, with deep basements. Of course, rescue excavations have been conducted in Durrës during the last fifty years. They have led to major discoveries such as necropoles, parts of the city walls, houses or streets. But, as it happens on all the urban sites, the archaeological exploration cannot extend freely and is particularly difficult at Durrës: all the researches depend upon the opportunities given by the building permit applications, so that it is, nowadays, impossible to organize archaeological researches according to a coherent scientific policy. Finally, all the archaeologists working on this site agree to recognize that scientific researches on the urban development of the ancient city are considerably restrained by the lack of precise georeferencement and spatial locations. In fact, scientists cannot have at their disposal any positional accuracy, utilizing GPSderived position or remote-sensing imagery. The consequences of this absence of precise spatial locations are important: it is nowadays impossible to connect with certainty the archaeological structures that have been put to light in two different rescue trenches. It is impossible to make a real scientific use of all the data accumulated in the ancient rescue excavations which are scattered all over the modern urban territory. So, for the moment, the urban organization of the Greek, Roman and Byzantine city do not yet really appear. Moreover, it is now impossible, due to the lack of efficient tools and knowledge about the ancient city, to work on a reasonable preventive policy which would take into account the necessary modern development of the city of Durrës and the preservation of the ancient heritage.

THE DOCUMENTATION

Before any intervention afield, we established a synthesis of previous works, and we tried to recapitulate all the available, but scattered data concerning the topography, the archaeology and the urbanism of the modern city as well as the current state of the cadastre to constitute the documentation basis; the digital topographical database which we developed is founded upon digital maps which already exist and which can be directly integrated into the GIS and stored (for example, the most recent version of the cadastre), as well as satellite remote sensing images, when available. Ancient aerial photographs, historical pictures and cartography have been encoded, as well. Those documents constitute the basis of the GIS.

The ancient archaeological reports and plans which are kept in the archives of the Albanian Institute of Archaeology have been digitalized, as well as ancient maps and photographs; this work is also an efficient way to save this documentation which, for a part of it, is getting damaged due to the conditions of conservation. They concern excavations which have been led under the responsability of this institution from the 60's to 2005. The same work has been done for the most recent excavations led under the Archaeological Service Agency.

The remains which are still visible have been precisely drawn and located with GPS to integrate those structures into the GIS. Despite the spectacular aspect of some of those vestiges, this work had never been done before. This topographical work began with the Western part of the Byzantine city walls, which are supposed to have been built upon Greek and Roman fortifications (figure 2). Then the same work has been done in the macellum which is the centre of the Byzantine city. Finally, some rescue excavations (2 or 3 trenches) which have not been filled, have also be georeferenced. The amphitheatre which is the most spectacular monument of the city has already been drawn and spatially located with GPS by a German team of the University of Regensburg.

None of the ancient excavations, mentioned in the archives, had been geo-referenced before. So, thanks to the precise plans which had been drawn, we have determined the exact position of the structures put to light by the ancient excavations, with a GPS, by using either the position of some of the structures if they are still visible, or by using some modern landmarks drawn on the plan. According to the accuracy of the location, we entered the structures into the GIS as lines (figure 3) or, if we are less satisfied about the precision of the location, as points or polygons.

The database, done with File Maker Pro, and then changed into Excel Files, has been constituted, as precisely as possible; each visible structure has been registered, with all the metadata which are necessary for the GIS (for instance, techniques of construction, chronology, relations with other structures, association with artefacts, location of the reports and plans...). and further study. The database has then been completed, as far as possible, with all the informations concerning the digitalized ancient excavations 

THE GIS

Finally, the architecture of the GIS has been built so that it will be possible to show the whole archaeological structures put to light, according to numerous criteria, such as their chronology, their nature, their location, how deep they are, and so on. This work constitutes an efficient tool to analyze the urban dynamics. It is all the more important as this technical approach is unique for the moment in Albania as far as archaeology is concerned. Furthermore, three specific aspects of the GIS applied to archaeology have been taken in consideration and developed :

often ancient structures put to light are not precisely dated, or their function remains problematic : how is it possible to express the different degrees of certainty in a GIS and to modelize the unreliability of archaeological data ? How to distinguish between what is sure and what is just hypothetical, without suppressing it ? -moreover this GIS must be interactive since it is the fruit of a collaboration between France, Italy and Albania. Colleagues from those countries must be able to get all the data online and, for those who will have the right to do so, to change and to complete the data, for instance when new excavations will take place in Durrës. -finally, this GIS must be able to be consulted widely online and to be kept secure.

To solve all those problems, different solutions have been adopted. First of all, our GIS has been done with a free and open source software, Quantum GIS or QGis : several advantages explain this choice. This software can be uploaded free of charge, which is an important criteria to our point of view and for Albanian colleagues and authorities. Qgis is also very easy to work with : this point had to be taken into consideration since most of the user of this GIS will be archaeologists, without any facilities in computer science. Moreover, QGIS is a multi-platform software that can be used with several operating systems (Mac, Windows…). We also have chosen an open and free of charge database management system. This DBMS manages data and relations between the different entities of the geographical database. It follows a model defined after the analysis of data integrated in the ancient database done with File Maker Pro, according to archaeologists' habits. So, the GIS respects an entity-relationship model (ER model) that gives the opportunity to reduce the systematic redundancy due to the ancient architecture of the database and to improve greatly the nomenclature. It also gives the possibility to take into consideration the unreliability of archaeological data to make their representation easier.

Thanks to the GIS, archaeologists can easily realize spatial analyses that help to understand the topography of the site. For instance, it gives the possibility to select structures of a certain period and the difficulties of datation. For this, choices had to be done : for example, different ways of representation are applied for the different degrees of chronological certainty that are attributed to the structures by the archaeologists : in the figure 3, structures that are surely Roman are drawn in full red, structures which are supposed to be Roman but the date of which is less certain, are in a lighter hue (pink), and structures which are attributed to the Roman period without any certainty are in light pink. The same work has been done about the functions of the building. So, it is possible to search all the surely Roman structures linked with the water supply for instance. Moreover, it is possible to determine their location within the relief of the site and to analyze the dynamics of the site, by comparing the organization of the structures with the level lines or with a modern orthophoto (figure 4).

Unfortunately, difficulties have arisen to limit our possibilities: for instance, it is nowadays impossible to include the actual cadaster in our analyses because of the deficient representation of the tenures so that, now, it is impossible, for instance, to research all the ownerships that are less than 10 m far from an archaeological structure. Tenures, on the cadaster, for the moment, do not exist as objects, but as intersection of lines. It is hoped that in the future, all those data will be improved so that we will be able to integrate them.

All those searches are made easier since, by clicking on a structure on the maps, one can immediately show all the metadata associated with the structure (bibliographical references, ancient plans or photographs, description, etc.

Finally, the GIS is kept secure and at the same time can always be consulted online, shared and processed by members of the team on GeoServer, an open-source server which is used in the Maison de l'Orient et de la Méditerranée of Lyon ( http://qgis.mom.fr/geoserver). Links between QGis and GeoServer are easy when Linux is used as operating system. When work is done with Windows, it is more difficult: a virtual machine (a software simulating Linux) must be added to use the Linux version of QGis. It assures a good management of the data stream between both systems but gives some more complexity to the work with Windows. 

ADDED VALUES : PRESERVATION, PROTECTION AND TOURISM

This work will cover a number of related approaches to the mapping and characterization of aspects of the buried archaeological landscape of Durrës : data obtained from the archives, archaeological, geophysical and geological approaches for instance, will be included finally in this GIS when competed. The final aim is to draw all elements together into a single deposit framework, capable of being updated. The data are stored and managed with what we consider as an adequate and "living" tool for our study. It gives us the possibility to cross the data so that we will be able, at last, to determine new associations of structures and buildings, and to propose a new reading of the ancient town-planning of Dyrrachium. All those excavations are no more unknown places in space, but important pieces of a large puzzle.

For the moment, the archaeological part of the project is the only one to have been realized nearly totally. In 2015, the other parts of the project will start and will be, later on, integrated in the GIS.

Benefits are important from the scientific and archaeological point of view: for the first time in Durrës, archaeologists are able to study the antique town-planning by taking into account all the scattered elements, being sure of their location. Of course, new associations and new hypothesis rise from such a new perspective (figure 5). For instance, in the center of the city, one already knew the existence of an urban grid [START_REF] Shehi | Contributo per la topografia di Dyrrachium (III secolo a.C.-IV secolo d.C.)[END_REF], but, in fact, the precise location of the structures in that area reveals the possible juxtaposition of two different street organizations (green and yellow), slightly shifted, probably belonging to two different periods. This research in addition to the analyses of the ancient town-planing, provides an efficient instrument which gives the municipality of Durrës the opportunity to manage the building permits and to define an archaeological predictive zoning which will be particularly important in order to organize future development of the city. Indeed, the principal longer-term objective of the GIS is to support the development of a sustainability model for the archaeology of Durrës. This should concern, in an informed way, the totality of the archaeological resource in the city (whether known or predicted). Of course, the economic consequences of such a project and its socioeconomic impacts would be very important. Preservation of cultural Heritage constitutes the basis for the development of touristic activities. Durrës has the potential for such a program, with, in particular, a spectacular amphitheatre and wellpreserved Byzantine walls. But the environment of such buildings must also be preserved, and the archaeological area be extended if the authorities want to attract cultural tourism.
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 1 Figure 1 : situation de Dyrrachium, au départ de la via Egnatia, à l'époque romaine (©CNRS, 2011)

Fig. 2 :

 2 Fig. 2: relevé d'une porte de la muraille ouest (© Maxime Voyer, Marine Hubert-Brierre, MAFAD 2012).
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 3 Figure 3: a selection of the GIS with the different chronological sequences (© Ibrahim Charaf, MAFAD 2014)
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 4 Figure 4: a selection of the GIS with an orthophoto and the level lines (© Ibrahim Charaf, MAFAD 2014.
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 5 Figure 5: a proposal for two urban grids ( in green and in yellow) in the center of the ancient city (©MAFAD 2014)