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Formaterre & ISDeform | Processing workflow & webservices 
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GDM-OPT | What is the interest of Image Correlation ?

Loading« Initial state » Earthquake rift opening calving
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GDM-OPT | A generic workflow for Image Correlation

One generic workflow…

Provost et al., 2021

… deployed on the Strasbourg HPC … 



… available to the scientific 
community as 3 webservices …

GDM-OPT | A generic workflow for Image Correlation

… via two main platforms
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GDM-OPT-ETQ | Measuring co-seismic displacement

+ 3 days

Maduo earthquake
May 21, 2021 

Mw7.4

+ 2 daysRidgecrest EQs
July 4 & 6, 2019
Mw 6.4, Mw7.1 + 1 day

Palu EQ
Sep 28, 2018

Mw 7.5

+ 4 days



GDM-OPT-ETQ | Measuring co-seismic displacement

Reitman et al., 2023

~400 km de rupture
10m de résolution le 
long de la rupture

Klinger, 2022

On-fault offset
Diffuse 

deformation 
Total offset

Modelling sub-
surface rupture and 

crust properties

Mapping of 
rupture location , 

extension and 
deformation 

Provost et al., 2024
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GDM-OPT-SLIDE | Measuring landslide surface velocity
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GDM-OPT-SLIDE | Measuring landslide surface velocity
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GDM-OPT-ICE | Measuring Ice surface velocity

Provost et al., 2021

Mer de Glace glaciers (Fr, S, It)
2016-2020



GDM-OPT-ICE | Measuring Ice surface velocity

Rupture during the Austral winter (confirmed by Sentinel-1 images)
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Provost et al., 2024



GDM-OPT-ICE | Measuring Ice surface velocity

Hydro-fracturing 
(summer)

Basal melting 
(summer)

Sea ice unbuttressing 
(summer)

Mecanisms favoring 
fracturing and calving

Period of persistent sea-ice 

Period of persistent growth of 
Astrolabe glacier

Provost et al., 2024
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GDM-OPT-Survey | Continuous monitoring of GM

Test site: Aletsch glacier 
(Switzerland)

1. GDM-Survey is « multi-tile », « multi-orbit »

2. Cloud-coverage is computed on the AOI 
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Sentinel-2 L1C 

3. Paires are 
created per orbit



GDM-OPT-Survey | Continuous monitoring of GM
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GDM-SAR-cor | Correlation of S1 images  

Derauw et al., 2020
d’Oreye N.et al., 2021

Rosu et al., 2015

(Samsonov S., 2019)
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GDM-SAR-cor | Correlation of S1 images  
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GDM-SAR-cor | Inversion of 3D displacement  
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GDM-OPT/SAR|Conclusions & Perspectives

•  5 webservices for image correlation 
— 3 active since 4 years : 90+ users | 5000+ runs
— 2 in Beta test : GDM-Survey | GDM-SAR-Cor

— In perspective: integration of other catalogues | Landsat, 
Pléiades, Planet, + radar missions, …
•Sentinel-2 for ground motion monitoring

— 10 years time series : unique archive for studying the 
landslides/glaciers evolution at local, regional (?) global(?) scale…

— Landside monitoring: 
many examples of application to complement S1 InSAR 
processing;
Regional/global inventory: limitations due to 
geometric accuracy of Sentinel-2 L1C images;

— Sentinel-2 NG: 
increase of spatial resolution => more 
« objects »detected (smaller size / slower deformation);
Revisit time :  5 days => in reality ~15days average  
 Increase of spectral band => thermal bands? 
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FormaTerre|For more information…

https://www.poleterresolide.fr/

https://www.isdeform.fr/ 

Merci !

https://www.poleterresolide.fr/

