A prototype warning system to forecast the possible occurrence of rainfall-induced landslides in Italy
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In Italy, landslides are frequent and widespread phenomena triggered chiefly by intense or prolonged rainfall, and subordinately by rapid snow-melting and earthquakes. A recent, nationwide investigation lead by the Italian Geological Survey has identified 5×105 landslides in Italy, corresponding to an average density of 1.7 slope failures per square kilometer. Local analyses indicate that this is a lower estimate. In Italy, the national Department of Civil Protection is responsible for the protection of individuals and communities against all types of natural hazards, including landslides. We are designing a prototype warning system to forecast the possible occurrence of rainfall-induced landslides in Italy for the Department of Civil Protection. The prototype system is based on a set of rainfall thresholds for the possible initiation of landslides, and an ensemble of small scale landslide hazard and risk zonations. The set of rainfall thresholds includes existing and new national, regional and local empirical thresholds of the intensity-duration (ID) and normalized-ID types. The new thresholds are established using objective methods and robust statistical techniques, exploiting existing and new data on rainfall events that have resulted in landslides. The synoptic landslide hazard and risk zonations are obtained through multivariate statistical analysis of small scale environmental information, and catalogues of historical landslides and historical landslides with human consequences in Italy. The information obtained from the rainfall thresholds and from the hazard and risk zonations are combined in a national warning system to support civil defense decisions, and related actions. In the prototype system, rainfall thresholds are used to forecast “where” and “when” landslides are expected in a region, given the corresponding set of measurements at selected rain gauges. The hazard and risk zonations are used to establish if the expected slope failures are in areas that are – or are not – considered highly susceptible to landslides, or where landslide risk is – or is not – significant.
