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Slope failure prediction – local scale
Tha Gallivaggio rockfall

Volterra city wallsThe Monte Beni 
landslide

The “Sciara del Fuoco” 
at the Stromboli volcano



Satellite InSAR – regional scale



Sentinel-1

Revisiting time of 6 days



Sentinel-1: conflict-free operation mode 
mode



Open-pit mine slope instability



Time Xinmo landslide (Sichuan, 
China)



Failure of a tailings dam at Cadia gold 
mine ( Australia) 



Predictive ability

The relative frequency
distribution of the errors (i.e.
tpf−taf, where tpf is the
predicted time of failure and
taf the actual time of failure)
and of the R2 values was also
computed to provide a
measure of the predictive
ability that may be deduced
from the three stacks of
Sentinel-1 images.



Inverse velocity plot
Example of accelerating trend
and resulting inverse velocity
regression related to:

(a,b) the failure of the
investigated open-pit mine
slope;

(c,d) the Xinmo landslide;

(e,f) the failure of the Cadia
gold mine northern TSF.

The red dotted lines indicate
the actual failure-time.



Continuous monitoring at regional scale

Transition from static satellite analysis, based on the processing of
archive images, to dynamic monitoring of ground displacement



Sentinel-1 monitoring plans



Trend variation analysis

Anomalouls point: MP whose time with a change of deformation rate in 

the last part of the time series (ΔV>10 mm/yr in the last 150 days)



Landslide acceleration



Landslide acceleration



Landslide acceleration



Conclusions

• SAR data represent a powerful tool for landslide analysis (i.e., mapping,
monitoring and modelling)

• Interferometric approach are widely consolidates for the analysis of slow-
moving slope deformations

• ESA Sentinel-1 constellation allow a regular and continuous monitoring of
ground deformation at regional scale

• Transition from “one-shot” analysis of ground deformation to a sort of
continuous monitoring at regional scale using satellite radar data is now
possible

• An estimation of the failure time is possible, at least for some typologies
of sliding phenomena
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