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4. Progress report of activities up to 31 December 2013  

WP 1: Remote sensing technologies for landslide detection, monitoring and rapid mapping 

In the framework of WP1, UNIFI WCoE has realized guidelines for selecting the remote sensing 
technologies which are most suitable to detect/characterize/map/monitor the landslide process at 
hand. Combining the technological features of each remote sensing method, the possible 
geomorphological features of the landslides (e.g. typology, displacement velocities and observational 
scales) and risk management strategies, the guidelines have been used to initially constrain the 
choice of methods to a few techniques that seem most feasible for the landslide process. This work 
has provided helpful and extensive support not only for researchers, but also for technicians and 
stakeholders, through the critical analysis of practical applications of remote sensing techniques to 
several case studies. 

WP 2: Coupling of short-term weather forecasting with geotechnical modeling for shallow 
landslide prediction 

The main outcome of this WP2 has been the setting up of a prototypal Early Warning System (EWS) 
specifically conceived for the prediction of shallow landslides, which are the most dangerous 
landslide typology because they are usually associated to very high velocities (and thus to a high 
destructive power), long runout distances and absence of premonitory signals before the triggering. 
The EWS proposed works like a complex chain, in which rainfall forecasts are used by hydrological 
and geotechnical models to forecast, with a sufficient lead time where and when shallow landslides 
will occur. The EWS has a multi-scale approach, using different forecasting models specifically 
engineered for high-detail analysis at the slope scale and for regional scale applications. The 
activities have been focused on testing the Early Warning System set up for the prediction of shallow 
landslides on several test cases with very different meteorological and geological settings. To this 
scope some geotechnical campaigns have been carried in order to retrieve the most significant input 
data of the model. 

WP 3: Evaluation and development of reliable procedures and technologies for early warning 

The activities of UNIFI WCoE in the framework of WP3 have focused on the definition and 
selection of the best physical parameters or “indicator” which can be more effectively used for 



real-time measurements in a specific monitoring or early warning system. This evaluation has been 
mostly based on analysis and evaluation of monitoring field data of selected test cases. Furthermore 
an additional activity has concerned the definition of the possible critical values of the indicators to 
define alert thresholds for the triggering of mass movements. 

5. Plan of future activities  

The future activities proposed are structured into 3 main work packages (WPs) as follows:  

• WP1: Ground-based SAR interferometry for landslide monitoring and development of reliable 
procedures and technologies for early warning: 

The WP will focus on the application of Ground-based SAR interferometry and other advanced 
landslide monitoring techniques in order to estimate the deformational evolution of the landslide 
masses and the successive operative implementation of Early Warning Systems (EWS) making alert 
warnings as much as possible robust, reliable in time, and tailored on specific scenarios, with the aim 
of providing threatened Communities with the appropriate instruments for self-protection against 
landslides. 

• WP2: EO (Earth Observation) data and technology to detect, map, monitor and forecast ground 
deformations: 

This WP will deal with the exploitation of the large data archives for geo-hazards mapping: 
long-time series of archive data are available for C-band satellites, such as ERS-1, ERS-2, ENVISAT 
and RADARSAT-1, and they represent the baseline for the Emergency Core Service for Landslides. 
Furthermore this WP will deal with the integrated use of EO and ground-based remote sensing data 
(GBInSAR) and eventually VHR and SAR data fusion. 

• WP3: Coupling of short-term weather forecasting with geotechnical modeling for shallow landslide 
prediction: 

This WP will deal with the updating and refinement of a forecasting chain for shallow landslide 
prediction based physically based distributed slope stability simulator for analyzing shallow 
landslide triggering in real time, on large areas, using parallel computational techniques.  
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