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Forecasting Landslides and the Associated Risk to the Population of Italy 
Francesca Ardizone1, Mauro Cardinali1, Angelo Corazza2, Fausto Guzzetti1, Francesco Leone2, Silvia Peruccacci1, Paola Reichenbach1, Mauro Rossi1, Paola Salvati1, Gabriele Tonelli3.
(1) Consiglio Nazionale delle Ricerche, (2) Dipartimento Nazionale della Protezione Civile, (3) Consultant software engineer.

Italy has a long history of landslides and of landslide catastrophes. The impact of landslides is particularly severe on the population of Italy. Detailed investigations of slope failures with human consequences have shown that, in the period from 1400 to 2003, at least 1275 landslides have caused 11,564 deaths and 2295 injured people in 16.4% (1328) of the 8103 Italian municipalities. In the period from 1950 to 2002, landslides exhibited the largest mortality caused by natural hazards in Italy, larger than the mortality of earthquakes, floods, and volcanic eruptions. The chronic hazard imposed by landslides in Italy calls for innovative answers for the assessment and mitigation of landslide risk, with emphasis on the risk to the population. 

The national Italian Department of Civil Protection (DPC), an Office of the Italian Prime Minister, has the responsibility to protect individuals, communities, and their properties, against natural hazards, including landslides, and to rescue people should a catastrophic event occur. To fulfill this challenging task, the DPC routinely conducts preventive actions, including the issuing of meteorological, hydrological, and landslide warnings based on numerical weather forecasts. The DPC is also eagerly involved in activities aimed at determining landslide hazards and risk at different geographical scales.

In 2007, the DPC asked IRPI, a research institute of the Italian National Research Council, to design and implement a prototype system for the quasi-real-time forecast of rainfall induced landslides in Italy. The system – currently under development – is based on two main components: (i) a set of national, regional and local rainfall thresholds for the possible occurrence of landslides, and (ii) a synoptic (small scale) assessment of landslide hazards and the associated risk in Italy.
To predict rainfall induced landslides, existing and new rainfall thresholds are used. The new rainfall thresholds, chiefly of the intensity-duration (ID) and normalized-ID types, are established using innovative statistical techniques and a catalogue of rainfall events that have or have not resulted in landslides in Italy. To determine landslide hazards and risk, statistical models are prepared exploiting small scale thematic information and catalogues of historical landslides and historical landslides with human consequences in Italy, in the period from 1900 to 2005. The catalogues were compiled through a thorough literature and archive search. The two individual system components are then combined to form a national landslide warning system. The system will exploit rainfall measurements obtained from over 3000 rain gauges spread homogeneously in the twenty-one Italian Regions and autonomous Provinces that comprise Italy, rainfall estimates obtained from a network of ground-based weather radars installed or networked by the DPC, rainfall estimates obtained from meteorological satellites, and numerical weather forecasts.
