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The European and Mediterranean Major Hazards Agreement (EUR-OPA) of the Council of Europe is a platform 
for cooperation between European and Southern Mediterranean countries in relation to na-tech risks. The main 
objectives are to provide closer cooperation among member states in order to ensure better prevention and 
protection in case of disasters and to develop new methodologies and tools for risk management. 
This contribution outlines the aims and perspectives of a research project funded within this framework. The 
project, managed by the Euro-Mediterranean Centre on Insular Coastal Dynamics (ICoD) in collaboration with 
the European Centre on Geomorphological Hazards (CERG), is aiming at linking and integrating terrestrial and 
marine datasets along the coastlines of Malta and Lower Normandy (France). The investigations carried out so 
far have contributed to the reconstruction of coastal geomorphological evolution and to a better definition of the 
kinematics of active landslides that determine risk situations. 
The study areas show different morphoclimatic and tectonic setting, but have both been subject to significant 
changes in sea level since the LGM, when the sea level was some 120-130 metres lower than present. Previous 
research carried out in the frame of the CERG 2009-11 Project "Coastline at risk: methods for multihazard 
assessment" has shown that several landslides along the coastlines of Normandy and Malta are likely to extend 
well below the sea level and therefore coupling subaerial and submarine datasets is likely to provideuseful 
information for their hazard assessement. 
The Project is expected to deliver an original contribution and new directives for risk reduction in coastal areas 
taking into account historical and possible future climate changes by means of the application of a 
multidisciplinary approach aiming at the recognition of landforms which are presently under the sea level, but 
which were emerged in very recent geological periods 

********** 

Evaluation of mitigation measures to reduce shallow-landslide hazard induced by extreme rainfall events: 
analysis of the road network in the Vernazza catchment (Cinque Terre, Italy)  

BRANDOLINI P.(1), GALVE J.P.(2), CEVASCO A.(1), SOLDATI M.(3) 
(1) Dipartimento di Scienze della Terra, dell'Ambiente e della Vita, Università degli Studi di Genova, GENOVA, 
ITALY ; (2) Departamento de Ciencias de la Tierra, Universidad de Zaragoza, ZARAGOZA, SPAIN ; (3) 
Dipartimento di Scienze Chimiche e Geologiche. Università di Modena e Reggio Emilia, MODENA, ITALY 

The severe Mediterranean storm occurred on 25 October 2011 triggered several shallow landslides in the Cinque 
Terre area (eastern Liguria, Italy) that disrupted transportation routes causing significant direct and indirect 
economic losses. In the Vernazza catchment the high-intensity rainfall event (472 mm/6h at Brugnato, Vara 
valley, and 349mm/6h at Monterosso, Cinque Terre) generated more than 500 shallow landslides and all 
provincial roads connecting the village of Vernazza to the inland were closed due to severe damages. The 
reparation works on roads has been estimated at more than 10 million Euros. Indirect economic losses related to 
road closures are unknown but, although difficult to estimate, are likely to be higher than the direct losses, being 
this area a very famous tourist resort. A quantitative procedure has been applied for estimating shallow-landslide 
risk along the road network of Vernazza catchment in case a similar event occurs again. Firstly, a landslide 
hazard model has been produced analyzing statistically the spatial relationship between the landslide-event 
inventory and several conditioning factors. Secondly, the potential economic losses on roads have been 
estimated defining damage scenarios. The risk estimation has been calculated by combining landslide 
occurrence probability and expected losses on every road stretch. Additionally, the following aspects of the risk 
estimation, assessment and management have been analyzed simulating different solutions for hazard 
mitigation: (1) Impact of land use changes on landslide hazard and risk; (2) Identification of suitable engineering 
mitigation measures to reduce possible future economic losses; (3) Cost-effectiveness of proposed solutions. 
The presented method will be adapted to analyze other elements at risk in the study area to provide decision 
makers with the basis to select the most adequate mitigation solution considering both economic and societal 
factors. 




