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Italy is one of the European countries with the highest number of landslides, many of these affecting urban areas,
threatening the population. Often, in presence of very large and deep-seated slope movements, the execution of ef-
fective structural works for risk mitigation is very complex, sometimes impossible. In these cases the most effective
mitigation measure is a continuous monitoring activity, based on the integration of data acquired by different sen-
sors, to define the behavior of the landslide, to perform a detailed intensity zonation and to design Early-Warning
systems.
The Castagnola village is located on a complex landslide that, in the last century, severely damaged buildings and
infrastructures, leading to the evacuation of some dwellings. In the last two decades, the landslide deformation has
been monitored by means of conventional instruments (extensometers, inclinometers and crackmeters) and satellite
interferometric data. These information allowed defining the landslide boundary and its intensity.
Considering this, an integrated monitoring system, composed by a Ground-Based InSAR device, a piezometric
network and a rain gauge, was installed in 2011 and still operates. The GBInSAR system is very useful in iden-
tifying and defining the landslide surface movements, as it continuously acquires widespread data in almost any
weather condition, over a long time and with millimetric accuracy. Thanks to such features, GBInSAR data can
be used in near-real-time monitoring to predict the short-term evolution of movements and to define the associated
risk scenarios. Furthermore, displacement time series are extracted and analysed to set velocity thresholds corre-
sponding to different alert levels for the population.
The availability of piezometric and rainfall data made possible a correlation analysis between the oscillations of
the piezometric level and the behavior of the landslide, observable in the time series of SAR data.
The reconstruction of the main sliding surfaces characterizing the slope was performed based on the analysis and
reprocessing of available stratigraphic and geognostic data.
The resulting model is a complex landslide with multiple sliding surfaces, composed in detail by five sliding sur-
faces affecting the landslide body for an average thickness of 15-20 meters, and a probable further and deeper slip
surface.
Taking into account the correspondence identified between the different piezometric levels and the acceleration
phases in various sectors of the landslide, a stability analysis was performed considering two scenarios with dif-
ferent piezometric levels, corresponding respectively to the seasonal average level and to the critical levels, above
which the most significant accelerations occurred.
The stability analysis was carried out using the Global Limit Equilibrium method, using the Morgerstern & Price
model (1965) with the SLOPE/W software of the GeoStudio 2016 package, on a reference profile.
To investigate the influence of the oscillations of the piezometric level on the landslide movement, the calculation
of the Factor of Safety was carried out in parallel, for each surface, by considering two different scenarios associ-
ated with different piezometric levels, corresponding to an average seasonal level and at a critical level, previously
defined based on the correlation with the radar data.


