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5. CONCLUSIONS

The proposed semi-automatic  procedure,  integrating  Machine Learning, spatial  clustering,  slope units,  and expert  judgment,  enables the identification  and characterization  of landslide moving 

areas at a national  scale. By combining InSAR data with  advanced analytical  techniques,  this approach overcomes limitations  in existing landslide inventories  and addresses challenges in managing 

big SAR data. It  supports the prioritisation  of areas for  further  investigation , providing valuable insights into  landslide risk assessment. While the method is limited  to slow-moving landslides active  

during the InSAR revisiting  period and introduces some approximation  due to data resampling, it  remains a valuable tool  for  addressing gaps in the existing inventory. Another limitation  comes 

from the national  scope of the analysis, which,  coupled with  the lack of ground truth  validation,  has constrained the evaluation  of the approach to the analysis of well -known landslide cases. 

6. USEFUL RESOURCES

Reference paper EGMStream webapp ADAToolsdownload

1. INTRODUCTION

ÅLandslides  caused ~73,000 fatalities  

and $24 billion  in damages worldwide  

from 1900 to 2023 (EM-DAT).

ðGreat Britain :  relative  low landslide 

risk,  but  significant  economic 

impact,  particularly  for  transport  

infrastructure . In 2023 ~£40 million  

in rail  network  damages.

ÅLandslide  inventories : a fundamental  

yet often  overlooked issue. Complete 

and updated inventories  remain 

challenging,  as traditional  methods are 

time -consuming and costly.

ðGreat Britain : a single, nationally  

consistent landslide database - the 

National  Landslide  Database, NLD.  

However, as it  relies on sources such 

as social media,  news reports,  it  is

ÅIn this context,  InSAR data have revolutionized  landslide analysis by enabling national -scale, cost-effective  mapping 

of slow-moving landslides. A key milestone is the development  of the European Ground Motion Service (EGMS) which,  

since 2022, provides free  Sentinel-1 data across the 29 Copernicus participating  states.

ÅThe increasing availability  of Earth Observation data and advancements in processing techniques and satellite  systems 

offer  unprecedented opportunities  for  natural  hazards analysis. However, this also leads to significant  challenges, such 

as the need for  automated  methodologies to efficiently  handle the vast volume of InSAR data. 

ÅThe aim of this work is to provide a rapid,  semi-automatic  procedure for  the national  scale identification  of unstable 

areas related  to landslides, by integrating  InSAR data,  geomorphometric  characteristics  and advanced Machine Learning 

techniques.

inevitably  biased towards more populated  areas.

2. METHODS

ÅData  Processing

ðNoise filtering  through the HDBSCAN Hierarchical  Density-

Based Spatial Clustering of Applications with  Noise; 

ðSpatial Clustering using the ADAFinder;  

ðADAs temporal  characterization  through the TSClassifier;  

ÅData  Collection  

ðEGMS Ortho products (2018-2022);

ð50m resolution  NEXTMap Digital  Terrain Model;

ð336,557 Slope Units (SUs), provided by the University of Twente;

ðFiltered  NLD (slow movements between 2018 and 2022); 

ð10m resolution  land cover map (UK Centre for  Ecology & Hydrology).

ðADAsðSUs intersection ; 

ðLandslide  areas filtering ;  

ðSUs classification ;

Å Result :  InSAR landslide  inventory  map
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7. SUs classification

I. NLD classification : SU is classified as landslide-affected if it contains at least one NLD point;

II. InSAR classification : SU is classified as landslide-affected if:  

-at least 30% of its area is covered by active  landslide areas 

-10ð30% of its area is covered by active  landslide areas with  mean 

velocity  Ó 5 mm/yr  or maximum velocity  Ó 10 mm/ yr

8. InSAR landslide inventory map

Combination of the information from both the NLD and InSAR analysis.

A. No landslide according to both NLD and 

InSAR data

B. Landslide in the NLD but not detected 

by InSAR

C. Landslide identified by InSAR but 

absent in the NLD

D. Landslide recognised by both datasets

Classes of not consistency between the two datasets, i.e., B and C classes, are relatively  uncommon 

but  significant . 

These highlighted  areas require  further  investigations.

3. RESULTS

1. EGMS Ortho products (2018-2022) ÅEast/West data: ~24k ADAs

ÅVertical data: ~13k ADAs

5. ADAsðSUs intersection

2. HDBSCAN

Semi-automatic detection of 

Active Deformation Areas (ADAs)

ÅVelocity threshold: 2.5 mm/yr

ÅMin number of points: 3 MPs

ÅClustering radius: 100m

3. ADAFinder tool

Spatial clustering  within  each SU, 

based on velocity  and position of 

the measurement points (MPs). 

Aim: identifying  and removing 

noise from EGMS data

New dataset: ~3.8 million  points 
per component

4. TSClassifier ÅVelocity limit: 10 mm/yr

ÅTemporal window: 120 days

ÅAcceleration Th: 1.5 mm/yr

ÅDeceleration Th: 0.5 mm/yr

ADAs temporal
characterization

6. Landslide areas filtering

ÅSlope > 5°

ÅLand Cover (Peat bogs)

ÅEastness-Vh consistency

~6.5M points per component

East/West and vertical data downloaded and converted 

through the EGMStream webapp
Assigning of geomorphological 

meaning to each unstable area

4. ISLE OF WIGHT FOCUS - METHODOLOGICAL STEPS 
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The Isle of Wight, located off the south coast of England, is a well -known area for landslide. In particular , the area of Ventnor is the largest urban area affected by landsliding in Great Britain. It is characterized by a large deep -seated landslide complex with 

slow movement but it causes significant damages.

2. HDBSCAN filtering 3. ADAFinder1. EGMS data
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6. Landslide areas filtering 7.I NLD SUs classification 7.II InSAR SUs classification 8. InSAR lnd inventory map
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