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Sectors definition 

Multi-temporal InSAR datasets from ERS, Radarsat-1, COSMO-SkyMed/CSG and 

Sentinel-1 were integrated to reconstruct about 30 years of slope deformation 

(1992–2024). Velocities were projected along the slope (Vslope) to compare data 

acquired with different satellite geometries, while the high-resolution CSK-CSG data-

set was used for detailed building-scale deformation analysis.  

Geological and geomorphological information, landsli-

de inventories, rainfall records, and ground-based mo-

nitoring data were integrated with MT-InSAR observa-

tions to define the main landslide sectors and support 

the interpretation of their evolution.  

Field surveys conducted in 2015 and 2023 classified 

building damage into six severity levels (D0–D5), provi-

ding a multi-temporal assessment of damage evolution.  
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a – Active sectors 

t – Transition sectors 

s – Stable sector  

A—Matrix of changes in buil-
ding damage severity 
between the 2015 and 2023 
surveys.  
 
B—Distribution of building 
damage severity across dif-
ferent landslide sectors (May 
2023).  

Slow-moving landslides affecting urban areas can cause progressive damage to 

buildings, but linking ground deformation to damage severity remains challen-

ging. This study investigates the Mendatica landslide (NW Italy) by integrating 

~30 years of multi-sensor MT-InSAR data, ground-based observations and 

multi-temporal building damage surveys to reconstruct slope evolution and ex-

plore the relationship between ground deformation and building damage.  
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Bivariate classes:  

first letter = VSLOPE class (L = 0–4 mm/yr, M = 4–8 mm/yr, H > 8 mm/yr ); second letter = DD10 class (L = Low, M = Medium, H = High).  

DD10 = Local VSLOPE gradient over a  moving window sized to a representative building baseline (10 m) -  DD10= Grad VSLOPE,k × 10 m × t  

Cause-effect relationship 

δ SLOPE [mm] 

A clear relationship emerges 

between ground deformation and 

building damage: higher slope ve-

locities and differential displace-

ments are generally associated 

with increasing damage severity. 

Local discrepancies highlight the 

influence of landslide kinematics, 

building characteristics, and MT-

InSAR limitations. 

δ SLOPE  = Differential Displacement  

δslope,k = Wslope,k-MAX  - Wslope,k-MIN     where    Wslope,k = Vslope,k × t (Peduto et al., 2025) 
Wslope,k was calculated over an 8-year period (t), corresponding to the CSK-CSG observation period (2014-2022)  
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