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Ordinary activities:  

Identification, analysis 

and monitoring of geo-

hydrological hazards  

 

 

Extra-ordinary:  

Technical and scientific 

support during and after 

emergencies (floods, 

earthquakes, 

landslides, etc.) 
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Competence center of the National Civil Protection Department 
(DPC) for landslide phenomena 



Landslides are caused by several factors, 
ƛƴŎƭǳŘƛƴƎΧ 

Groundwater level 
change  

Stream erosion 

Intense rainfall 
Snow melting  
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Hydrogeological characteristics  
of the bedrock 

Diagram by J. Appleby, R. Kilbourne, and T. Spittler after Varnes, 1978 

Earthquakes 



Response of Landslides to Snow Melting  

Reference: García-Davalillo et al. (2014) ; Crosta et al (2013) 



Snow Water Equivalent ς Snow Depth ς Snow Density 

Estimation of parameters 

Ground measurements, snow-meteorological 
observatories (data collected fresh snowfall, depth 
snow, snow surface temperature).   

Satellite data, MODIS Product MOD 10 - Snow Cover,  
Snow Depth derived from the passive microwave 
sensor SSM/I.  

General circulation models (GCMs), parameterizing 
snow cover fraction, snow depth and snow water 
equivalent using various empirical formulae and 
satellite data. 

 Sometimes the ground data are not available or are not easy to collect 

The GCMs models and the snow satellite data products are usually at GLOBAL SCALE 

(SWE) Snow Water Equivalent (mm) =  h (cm) * d (Kg m-3)/100 



                SPOT 4 (Take 5) Program 

We exploited the chance given by the SPOT4 (Take5) initiative to evaluate the 
possibility of measuring snow depth from satellite data acquired at high spatial and 
temporal resolution (simulation of Sentinel ς 2 acquisition mode). 



Case Study: Tena Valley (Central Pyrenees, Spain)   

The study area is the Tena Valley, a sector of the Spanish Pyrenees.  
 
This area is also a test site for the FP7 project LAMPRE (LAndslide Modelling and tools 
for vulnerability assessment Preparedness and REcovery management). 

Tena Valley Landslide Inventory (Notti et al. 2010) 


