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Motivation

Ground motion monitoring is key datasets for better understanding, modeling and forecasting geohazards

such as volcanoes, landslides or glaciers. .
Risk management and

risk reduction
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Ground motion monitoring

Two main techniques allow to measure ground deformation from satellite acquisitions:
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Optical image correlation

Detection of landslide at regional scale with MPIC-OPT-Slide a service for optical image correlation

- Example of the Ubaye valley (French Alps) using the 2015-2020 Sentinel-2 archive:
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Optical image correlation

Detection of landslide at regional scale

- Example of the Ubaye valley (French Alps sool
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Independent Component Analysis

Current strategy to correct errors vs. ICA/PCA analysis
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Method
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Analysis of the sources extracted from the t-ICA

Reconstruction of the deformation pattern with the
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Site 1: Lavalette landslide

t-ICA decomposition:

Number of sources: 20 |to set for the ICA decomposition
Number of displacement grids: 1612
Number of acquisition dates: 87

Sources for EW displacements



Site 1: Lavalette landslide

t-ICA decomposition:

Number of sources: 20 |to set for the ICA decomposition
Number of displacement grids: 1612
Number of acquisition dates: 87

Sources for EW displacements

Sources corresponding to the landslide
displacement

and selected to retrieve the displacement time
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Site 1: Lavalette landslide

Results of the inversion of the selected ICA

(Number of sources: 20 )
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Inverting selected ICA improves the general SNR in space and time



Site 1: Lavalette landslide

Influence of the number of sources

(Number of sources: 60 )
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* Increasing the number of sources reduces the spatial noise as well as the temporal spikes



Site 2: Aiguilles landslide

Results of the inversion of the selected ICA
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Site 2: Aiguilles landslide

t-ICA decomposition:

Number of sources: 20 |to set for the ICA decomposition
Number of displacement grids: 1612
Number of acquisition dates: 87

Sources for EW displacements

Sources for NS displacements
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Site 2: Aiguilles landslide

t-ICA decomposition:

Number of sources: 20

to set for the ICA decomposition

Number of displacement grids: 1612
Number of acquisition dates: 87

Total displacement (m)
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Conclusion and perspectives

- The t-ICA decomposition was tested on two landslides : Lavalette and Aiguilles (French Alps)

‘ICA approach is interesting to remove spatio-temporal noise especially in the case of linear deformation
(Site 1: Lavalette landslide)

- In the case of more complex deformation like on the Aiguilles landslide, it is more difficult to select the ICA
and retrieve the strong acceleratetion of 2016-2017

- The results vary with the assumption of the number of sources

- Test the strategy of Gaddes et al, 2019 to detect automatically the ICA of interest
- Test the strategy on larger area where multiple landslides are present



