
An atlas of land cover, land use and ground motion 
information in Europe

Solari, L. (lorenzo.solari@eea.europa.eu) & Ribeiro de Sousa, A.M. (ana.sousa@eea.europa.eu)

European Environment Agency (EEA) - Copernicus Land Monitoring Service (CLMS)

This poster was prepared with the support of Maria 

Cuevas, Centre Tecnològic de Telecomunicacions de 

Catalunya, who performed the data analysis.

EGMS Urban Atlas

EGMS and UA in a nutshell
 Both datasets are freely available resources, provided by the CLMS

 EGMS uses satellite interferometric techniques to generate maps of ground 
displacement from Sentinel-1 images. The output are maps of ground motion 
across Europe, colour-coded by the ground motion velocity expressed in 
millimetres per year. It is currently available for the period 2016-2023.

 Urban Atlas 2018 provides detailed land cover and land use maps for 788 
Functional Urban Areas (urban areas with more than 50k inhabitants) 
across Europe. The nomenclature includes 17 urban classes (MMU=0.25 ha) 
and 10 rural classes (MMU=1 ha). It is based on VHR imagery. 2006, 2012 
and 2018 reference years are currently available.

Any questions?

 Reach the CLMS helpdesk!

Extract EGMS-UA statistics
 The ADAfinder tool (Barra et al., 2017) has 
been used to automatically identify and map 
clusters of EGMS points with active motion.

 ADAfinder aggregates clusters of EGMS 
points into areas with similar characteristics, 
thus transforming the original extensive EGMS 
point cloud into a more manageable polygon 
database.

 The UA statistics are computed for every 
moving area in every Functional Urban Area, 
using UA 2018 as base.

Barra et al. 2017:A Methodology to Detect and Update Active Deformation Areas 
Based on Sentinel-1 SAR Images

TOP10 Functional Urban Areas (FUA) (sqkm with moving areas)

1 Reykjavík, 284 km2

2 Catania, 114 km2

3 Bologna, 79 km2

4 Napoli, 63 km2

5 Köln, 54 km2

6 Lorca, 52 km2

7 Katowice, 48 km28

Düren, 41 km2

9 Groningen, 34 km2

10Rotterdam, 31 km2

Why is the 'Open spaces' class so 

heavily represented?

mm/yr

EGMS sees the onset of the series of eruptions in the Reykjanes 

Peninsula, which is part of the Reykjavík FUA.

@SkyNews

Urban Atlas 2018

EGMS, Ortho Vertical, 

2019-2023

How can EGMS moving areas be 

classified?

Classified ADA (Active Deformation Areas) over the 73 FUAs in Spain. An 

ADA is an area composed by EGMS points with velocity of motion higher than 

5 mm/yr, which can be aggregated in a cluster.

Malaga

Can ground motion data be merged with land 

cover and land use information across the EU? 

EGMS, Basic 

Ascending, 2019-2023

Classified ADA in 

Malaga
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Follow the numbers in 

the other figures!

How can EGMS measure ground 

motion in underground mining areas?

Katowice, Poland: a city in the Upper Silesian Coal Mining Basin affected 

by extensive ground motion generated by underground coal mining.

Urban Atlas 2018

EGMS, Calibrated 

Descending, 2019-2023

mm/yr

mm/yr

Moving points are 

detected in 1.5% of 

the FUA area.

But the motion can 

reach 40 mm/yr on 

top of the mining 

areas.
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Is EGMS capable of mapping areas 

affected by groundwater extraction?
Bologna, Italy: as other cities in the Po Plain, Bologna registers accelerated 

subsidence because of the long-term exploitation of the aquifer.

Urban Atlas 2018 & EGMS, 

Calibrated Descending, 2019-2023

mm/yr

The north-west part 

of the city of Bologna 

records steady 

subsidence rates 

between 10 and 15 

mm/yr
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