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In this paper, we study the cliff collapses, using observations and in situ measures, along 120 km of the French chalk coastline in Upper-Normandy and Picardy. Cliff collapses occur inconsistently in time and space, in unpredictable way. A european scientific project, ROCC (Risk of Cliff Collapse) has been launched (1999-2002) in order to identify the critical parameters involved, to evaluate their impact and their interaction in mass movements. 

The evolution of a cliff from stability toward failure, depends on changes present in the rock mass (lithology, fracture pattern), and processes acting within the rock mass (degree of water saturation, water movement) caused by external agencies of subaerial and marine origin. External agencies lead to the development of fractures, the rock deterioration due to water infiltration and substantial geometric changes at the cliff foot.

The rock mass characteristics such as chalk type, fracture pattern and karstic development may be consider as fixed parameters, only varying in space. Variable parameters such as water saturation of the chalk and water movement in the chalk through fractures and karstic system, are closely linked to external agencies, with various delays. External agencies are varying in space and time, with various fitting scales. It is the case of climatological parameters, such as rainfall and temperature (with temporal variations from hours, days, seasons, years and decade) and oceanographic parameters with temporal variations from day to season (for tides and wave action), and variations from year to decade (for sea level changes due to global change). 

Cliff collapse process appears as a complex natural system, due to the large amount of parameters able to lead to a collapse. GIS approach has been used to allow an homogeneous cartography of each parameter reported on one layer each one, along a large surface of 120 km long coastline. GIS has been also used to perform various combinations between each layers to obtain various degrees of hazard. Georeferenced data produced by IGN have been used to build the GIS basis through Mapinfo® software. On the basis of field measurements and data analysis, four types of geological information have been added to the GIS model. They concern chalk lithostratigraphy, fracturation, hydrogeology and recent collapses occurrences. 

Based on the GIS model, a first computation of hazard modelling has been proposed. The goal is to design a collapse hazard sensitivity map. The computation is decomposed in different steps which consist from the qualitative factors, to quantify them and to normalize them in space. A first computation has been made and based on a elementary summation of the parameters. Using a confrontation with past observations, weighting can be introduced and associated to the pertinent parameters.  We now prospect to introduce a ruled-based systems, dealing with the complexity of the interaction of the local parameters. This complex systems modelling has to use a knowledge data base composed of past collapse event. An interaction network must be defined to represent the spatial and semantic links between local parameters. During some specific external agencies (rainfall, temperature, ...), some links will be activated and dynamically propagate over this interaction network. An emergent computing has to be implemented to detect some kind of self-organization between the georeferenced places on GIS.     
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