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Objectives of the 
Landslide Demonstrator

Propose landslide tailored tools, services, products and 
geo-information to support landslide hazard and risk 

assessment for several end user communities

• Application 1: Engage with stakeholders for promoting the use of satellite data for
landslide disaster assessment and mitigation along transportation and pipeline
corridors, with goal of establishing local monitoring systems

• Application 2: Engage with stakeholders for establishing landslide hazard and risk
forecasts, using satellite data and models

• Application 3: Coordinate and expand the availability of landslide inventories and
supporting data to advance landslide science at global scale, with the systematic
documentation of large landslide disasters triggered by extreme forcing events



Application #1: 
EO-based operational landslide monitoring

How to engage with users to establish local monitoring systems using EO?

www.eo4alps-landslides.eu

http://www.eo4alps-landslides.eu/


Application #1: 
EO-based operational landslide monitoring

A state-of-the-art portfolio of services integrated on cloud-based environments

geohazards-tep.eu/#!pages/eo4alps

https://geohazards-tep.eu/


Flyer with the pros/cons of the services

Description of the services and access to public jobs

Guidelines to select the service per use case

Application #1: 
EO-based operational landslide monitoring

Training material and capacity building



Training sessions for users of the eo4alps-landslides App were held in April/May 2022 (documentation in 
Powerpoint & live online demonstration on GEP)

o 2 sessions in French for 11 users
o 1 session in German for 6 users
o 1 session in English/Italian for 1 user
o 5 sessions external to the eo4alps-landslide community

(Portugal, Canada, Belgium, Philippines, Azerbaïdjan)

Application #1: 
EO-based operational landslide monitoring

Training sessions for categories of landslide users

Access to the App granted by ESA/NoR initative



• After the training sessions, users received the complete documentation and were invited to test the 
available services

• From June to September 2022: assistance to the users in testing the services

• Most used ground motion services:
o SNAPPING
o GDM-OPT-SLIDE 
o FASTVEL
o P-SBAS

• Sentinel-1 and Sentinel-2 usage statistics

Outcomes and preliminary feedbacks from the user tests

extracted from GEP dashboard (Kibana)

Application #1: 
EO-based operational landslide monitoring



Application #1: 
EO-based operational landslide monitoring

#1: Support/explain the products and implement quality-control / error estimates

Lake Iseo



Application #1: 
EO-based operational landslide monitoring

#1: Support/explain the products and implement quality-control / error estimates

InSAR sensitivity index for landslide deformation analysis

Help the non-expert users to understand
the deformation signals



Application #1: 
EO-based operational landslide monitoring

#1: Support/explain the products and implement quality-control / error estimates



Application #1: 
EO-based operational landslide monitoring

#1: Support/explain the products and implement quality-control / error estimates
Same processors with different parameterizations

EGMS standard product vs. tailored landslide processing (SqueeSAR)



Application #1: 
EO-based operational landslide monitoring

#2: Integrate in-situ measurements (validation of EO products, higher quality processing)

PS-InSAR (SNAPPING) vs. on-site GNSS

Red: InSAR
Black:GNSS



Application #1: 
EO-based operational landslide monitoring

#2: Integrate in-situ measurements (validation of EO products, higher quality processing)

More and more landslides instrumented
with GNSS (geodetic and low-cost receivers)

High-grade receivers

Low-cost receivers



#3: Provide tools for ground-motion product post-processing

Application #1: 
EO-based operational landslide monitoring

How to detect landslide signals in large InSAR datasets?

MOTION_Combi

Déprez et al. (in progress)



#3: Provide tools for ground-motion product post-processing

Application #1: 
EO-based operational landslide monitoring



#4: Provide a diversity of processing environments
Work on a Business Model Simple: 1 processing chain <> 1 webservice

Complex: Portfolio of services on a platform <> GEP



#5: OTELO

PPP approach
Science – Private Risk
Engineering Company

CIFRE / PhD – B. Wirtz

Application #1: 
EO-based operational landslide monitoring



#5: OTELO

PPP approach
Science – Private Risk
Engineering Company

Market Analysis:
O. Brenguier

Application #1: 
EO-based operational landslide monitoring



Can we propose models to forecast landslide disasters? (World Bank / LHIS-P)

Application #2:
Landslide Disaster Risk Products



Application #2:
Landslide Disaster Risk Products

A demonstrator for the European Alps / DTE-Alps



Application #3:
Advancing Science with Global 

Landslide Products

Advancing EO-based landslide inventories for extreme forcing events
o Science standards for creating and sharing EO-based landslide inventories
o Advance automatic methods to detect landslides
o Benchmarks of datasets and products and On-line repositories to share global landslide data

Team: Pukar Amatya (UMBC/NASA), Jean-Philippe Malet (CNRS-EOST), Aline Déprez
(CNRS-EOST), Julien Jean-Baptiste (CNRS-EOST), Corey Scheip (BGC), Alexander
Handwerger (JPL), Dalia Kirschbaum (NASA), Stephen Slaughter (USGS), Mong-Han Huang
(U Maryland), Robert Emberson (UMBC/NASA), Marin Clark (U Michigan), Dimitrios Zekkos
(U Berkeley)



Application #3:
Advancing Science with Global 

Landslide Products

Haiti: August 2021 Earthquake + Tropical Storm Grace 
Objectives:
• Document automated landslide rapid response products 

generated in response to the August 2021 event.
• Quantify accuracy for landslide rapid response products.

Outcome:
• A paper documenting methodology, 

accuracy and utility of landslide 
rapid response products released 
during this event.

Forcing events:
• 4 August 2021: Mw 7.2 earthquake
• 17 August, 2021, Tropical Cyclone Grace

Rapid response products



Areal coverage of the rapid response products

Application #3:
Advancing Science with Global 

Landslide Products

Method: Manual mapping of initiation point
Sensor: Sentinel-2, MAXAR, Planet
Total number: 4893

USGS manually mapped point inventory
(Martinez et al., 2021)

SAR backscatter change based heat map (NASA)
Handwerger et al. (2021)

Method: SAR backscatter change heat map
Sensor: Sentinel-1 



HazMapper - NDVI difference thresholding
Scheip et al. (2021)

Sensor: Sentinel-2
Total area: 68.27 km2

ALADIM - Object-based machine learning 
Déprez et al. (2021)

Sensor: Pléiades
Total area: 43.93 km2

Application #3:
Advancing Science with Global 

Landslide Products



CNRS/EOST manually mapped inventory
Jean-Baptiste et al. (2021)

Sensor: Sentinel-2, MAXAR, Planet
Total number: 14483
Total area: 45.49 km2

Application #3:
Advancing Science with Global 

Landslide Products

Zhao et al. (2022) manually mapped inventory
Sensor: Google Earth, MAXAR, Planet
Total number: 8444
Total area: 45.8 km2

Frequency area 
distribution

Findings:
Pléiades VHR and CNRS-EOST inventory captures 
more smaller landslides than Zhao et al. (2022) 
inventory.



Validation of automated products using CNRS-EOST reference inventory

Product True Positive (m2) False Positive (m2) False Negative (m2) Producer Accuracy (%) User Accuracy (%)

ALADIM 23093704.39 20916780.26 6956794.62 76.85 52.47

Hazmapper 18601107.70 103813082.82 26871828.73 40.90 27.19

Hazmapper
with cloud mask 18601107.70 49788115.03 21816348.93 46.02 27.19

ALADIM HazMapper

• ALADIM detects most of the landslides.
• HazMapper missed lots of manual landslides, not necessarily because of the method but because of cloud 

cover in the Sentinel-2 imagery.
• Over Pic Macaya National Park Area, HazMapper has less false detections.

Application #3:
Advancing Science with Global 

Landslide Products



Application #3:
Advancing Science with Global 

Landslide Products

SAR heatmap vs. CNRS-EOST reference heat map

• Accuracy varies between different automated 
methods.

• Producer Accuracy and User Accuracy of ALADIM 
was better than that of HazMapper. 

• Heat maps can highlight only dense landslide 
areas such as the Pic Macaya National Park Area 
for this event.

• Not one best method. All methods compared has 
its own strength and weakness.

• A paper is being written with submission time 
frame of end of October 2022.



Application #3:
Advancing Science with Global 

Landslide Products
Other examples

Landslides induced by Hurricane 
Agatha (Oaxaca, Mexico)

SALaD-CD (Amatya et al. 2021)
Sensor: Planet
Total number: 4760
Total area: 7 km2

Landslides induced by extreme 
flooding in Iran / PDNA

ALADIM (Deprez et al. 2022)
Sensor: Sentinel-2
Total area: 350 km2



Application #3:
Advancing Science with Global 

Landslide Products
Towards automated methods for large AOIs and landslide location/timing
A. Deijns et al.



Application #3:
Advancing Science with Global 

Landslide Products
Towards automated methods for large AOIs and landslide location/timing
A. Deijns et al.



Application #3:
Advancing Science with Global 

Landslide Products
The GEOTROP sister project SCO GeoHaTACC: A landslide toolbox for local stakeholders


