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event (such as a landslide) of a given intensity (Fell 1994; Corominas et al. 2014)
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Vulnerability

Slow movement 87.8 %

Rapid movement 8.4 %

Collapse 3.8 %

IFFI inventory Cruden & Varnes, 1996

A total of 18 municipalities are identified for 
surveys, and 4,306 buildings are investigated
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Monitorable using 
DInSAR techniques!



Vulnerability
The Sentinel-1 tracks over the Italian territory
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Vulnerability
The P-SBAS algorithm developed by CNR-IREA
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Vulnerability

Intensity deformation from the DInSAR components:

𝑉𝑟 = 𝑉ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙
2 + 𝑉𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙

2

Damage severity class according to Del Soldato et al. 2017
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Vulnerability

Generation of fragility and vulnerability curves for building affected by slow-kinematic landslide

Express the probability of 
exceeding a given damage level 

related to the intensity parameter

Introduction Vulnerability procedure QRA application Conclusion

ASI – CEOS WGD International Workshop on

“Earth Observation for Disaster Risk Management”

16 September 2026, Roma, Italy



Vulnerability

Generation of fragility and vulnerability curves for building affected by slow-kinematic landslide

Express the probabilistic relationship 
between the intensity parameter 

and the vulnerability value
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Vulnerability
Quantitative Risk Assessment (QRA) procedure over the Northern Apennines

𝑹𝒊𝒔𝒌 = 𝑯𝒂𝒛𝒂𝒓𝒅 ∗ 𝑽𝒖𝒍𝒏𝒆𝒓𝒂𝒃𝒊𝒍𝒊𝒕𝒚 ∗ 𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆
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Vulnerability

Quantitative Risk Assessment (QRA) procedure focus 
over Patigno hamlet (Zeri)

𝑹𝒊𝒔𝒌 = 𝑯𝒂𝒛𝒂𝒓𝒅 ∗ 𝑽𝒖𝒍𝒏𝒆𝒓𝒂𝒃𝒊𝒍𝒊𝒕𝒚 ∗ 𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆

Each parameter has been defined for each building 
in the Northern Apennines, with a total of over 

700,000 buildings covered.
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Vulnerability

The risk assessment obtained from the 
QRA procedure over the Northern 
Apennines at the municipal level
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Vulnerability

A comparison of the outcomes obtained by the proposed 
procedure and by Caleca et al. 2022b
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Vulnerability

A comparison of the outcomes obtained with the IFFI inventory

When the vulnerability 
value exceeded the 0.2-0.3, 
the majority of buildings are 

in a mapped landslide 
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Vulnerability

Thank you for your attention!

You can find and read the research on 
Remote Sensing of Environment

https://doi.org/10.1016/j.rse.2025.115199

Francesco Poggi

francesco.poggi1@unifi.it
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