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What is EGMS?

ÅEGMS is an essential element of 

the CLMS portfolio.

ÅIt is produced using data 
collected by the Sentinel-1 radar 
satellite mission.

ÅEGMS is available for Europe 
plus French overseas 
departments (DROMs).

ÅThe EGMS products provide a 
high-density, continental-scale 
map of ground motion.

ÅThe products are free of charge 
and accessible to everyone.

Nantes
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What does EGMS measure?

Å EGMS measures the millimetric-scale position, over-time, 
of ground features that reliably reflect back the satelliteôs 
radar pulse.

Å Reflecting features may be natural, like bare rocks, or 
anthropogenic structures.

Å This allows measuring and mapping:

Å Land subsidence (from groundwater abstraction, mining, clay 
soils, settlement);

Å Landslides and slope phenomena;

Å Uplift due to underground gas storage or related to the 
natural phenomena, such as the post-glacial rebound;

Å Movement of larger-scale infrastructure (for example bridges, 
dams, highways);

@wikipedia

@usgs

@UNEP
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How is EGMS produced?

Stack of Sentinel-1 

images

Stack of 

interferograms

Measurement 

point!

More information here

Velocity map

Bourg-Saint-
Maurice

Velocity map

Bourg-Saint-
Maurice

Velocity map

Bourg-Saint-
Maurice
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Sentinel-1

ÅPart of the Copernicus Programme

ÅC-band radar instrument

Å12-day repeat cycle at Equator 

ÅInstrument operations based on a 

predefined observation scenario

ÅSystematic data processing with open & 

free data access



Radar satellites ïwhat do they measure?

A radar satellite illuminates the 

Earth with a beam of 

microwave radiation, and 

records the strength, time-

delay, and phase of the 

returned echoes.

Radar: Active system Optical: Passive system
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Geometry of acquisition
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How is an interferogram generated?

Amatrice earthquake
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What is a measurement point?

L'Argentière-la-Bessée - Provence

Not ok:
Å Vegetation
ÅWater
Å Crops
Å Slopes with 

unfavourable 
aspect

Ok:
Å Houses
Å Industrial 

areas
Å Debris 

areas
Å Exposed 

rocks

L'Argentière-la-Bessée - Provence



10 billions points are available, what to do?

Highways

Railways

Bridges

Buildings

Windfarms 

Cultural heritage 

in urban areas

Mining effects

Landslides

Volcanoes

éand much more! 

However, not elements, 

which change or move 

quickly over time
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Product: EGMS Basic

ÅGround motion velocity estimated 

along the line of sight

ÅVelocity is estimated with respect 

to a reference point. The 

estimation is relative

ÅTo be used carefully over large 

areas

Helsinki - Finland
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Product: EGMS Calibrated

ÅGround motion velocity estimated 

along the line of sight

ÅThe velocity is estimated with 

respect to a global navigation 

satellite system model. 

ÅHowever, interpretation can be 

difficult at the local scale

Helsinki - Finland
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Product: EGMS Ortho

Data from the two orbits

Measurements averaging phase 
(100m x 100m grid)

Vertical and east-west components 
estimation

How?

Ortho is derived thanks to the geometrical 
relationship between the 2 orbits

This is a synthetic 
measurement point!
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Calibrated vs Ortho

Two differences:

ÅSpatial resolution

ÅVelocity vector

Nice

ORTHO

CALIBRATED
Whatôs happening here? https://nhess.copernicus.org/articles/15/1973/2015/

https://nhess.copernicus.org/articles/15/1973/2015/
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EGMS status
Å Third update mid 

October 2024 (2019-

2023 data)

Å Next CfT will arrive to 

2027 (contract in the 

process of being 

awarded)

Warsaw



2nd and 3rd Updates - Rationale
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