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The main purpose of the present work has been the study of the slope stability border-

ing the hamlet of Caulonia (RC) by the integration of traditional and Remote Sensing 

techniques in order to design suitable risk mitigation interventions. 

Caulonia is located in a geologically complex area. It rises on a myocene succession 

of "Varicoloured Clays" at the base, superimposed by erosive stratigraphic count from 

a sequence of conglomerates, sandstones and pelites. The inhabited centre is situated 

on a Myocene relict with subvertical escarpments, at an altitude of about 323 m a.s.l. 

Caulonia has been affected by several landslide phenomena due to its geological and 

geomorphological setting, caused by different factors, among which earthquake (such 

as the historical one of 1783), rainfall and anthropogenic events.  

The inventoried landslides can be classified as: falls, surficial slow deformations, 

complex landslides (Cruden and Varnes 1996). As far as the state of activity is con-

cerned, landslides can be classified as slow and/or intermittent phenomena, which 

under particular conditions give rise to sudden accelerations. 

With the aim to identify and design the most effective risk mitigation interventions, 

the results of the geological, geomorphological and geotechnical study obtained by 

carrying out boreholes, testing samples, installing inclinometers and piezometers are 

reported here. 

Moreover, geophysical survey as geoelectric profiles, georadar, seismic profiles using 

MASW (Multi channel Analysis of Surface Waves) methodology and HVSR (Hori-

zontal to Vertical Spectral Ratio) technique has been implemented.  

In addition, the use of Unnammed Aerial Vehicles (UAV) has made it possible to 

reconstruct the current topography of the area.  

Finally, in order to identify the actual extent of the phenomena affecting Caulonia 

hamlet, ground deformation analysis was carried out using Differential Interferometry 

SAR technique. Very High Resolution (VHR) images acquired from Cosmo-SkyMed 

costellation of Italian Spatial Agency (ASI) for the time span 2015 to 2019 were pro-

cessed, using SUBSOFT software, which implements Coherent Pixels Technique 

algorithm (Mora et al., 2003, Iglesias et al., 2015). Mean displacement rate map and 



time series of deformations have been obtained allowing to detect the actual gravita-

tional phenomenon in its entirety.  

This study highlights the effectiveness of a multiscale and integrated analysis system, 

for the investigation of a gravitational phenomenon. Moreover, the need to implement 

an integrated monitoring system that allows, on the one hand, to identify the areas that 

need priority interventions and, on the other hand, to identify the most appropriate 

mitigation actions. 
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