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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

First science and operational application of RCM time series for landslides
RCM SBAS InSAR – 2020/06/26 - 2020/09/06

S1 SBAS InSAR – 2017/10/08 – 2021/06/13

Comparisons RCM InSAR vs. S1 InSAR on several unstable slopes in Eastern Canada (with CSG)



Application #1: 
EO-based operational landslide monitoring

Engaging with private engineering bureaux to propose EO-based landslide services

SAGE srl. (Grenoble)
New activity of the company: propose a portfolio of EO services for their
clients
A 2-steps strategy:
1) Develop new services, mostly using optical VHR data (Pléiades, 
PNEO)
2) Later: develop InSAR based services  



Application #1: 
EO-based operational landslide monitoring

Towards a sustainability plan for the eo4alps-landslides cloud-based application
…. from a project (ESA) to a sustainable ecosystem of services (Terradue and service providers)

geohazards-tep.eu/#!pages/eo4alps

https://geohazards-tep.eu/


Application #1: 
EO-based operational landslide monitoring

National structuring programmes to transfer EO services to operations

In Swiss: extending the Wallis experience
to the Swiss territory (OFEV)

In France: C2ROP
(sponsored by MTE)

Wallis InSAR web-platform



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

Application #2:
Landslide Disaster Risk Products



Application #2:
Landslide Disaster Risk Products

MoU with Global AXA parametrics (subsidiary of AXA)
PhD project: to be funded in Fall 2023 to develop parametric insurance products
for landslides
Target areas: all the Tropics +25°N to +25°S
Topic: Develop a consistent modelling scheme for landslide observations and risk
modeling



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 and monitor landslides
o Benchmarks of datasets and products and On-line repositories to share global landslide data

subm. to NatHaz (2023)



Rapid mapping: landslides induced during 

February 2023 Türkiye earthquake.

One part of the team based at 

NASA’s Goddard Space Flight 

Center identified more than 

100 landslides, including 

several in the valley near 

Sarıseki, using high-resolution 

data from Planet Labs. The 

landslide data were included in 

maps provided to World 

Central Kitchen to help the aid 

group deliver food and water to 

earthquake victims. As new 

information becomes available, 

the team is posting maps and 

data products related to the 

earthquake on its open 

access mapping portal.

Credits: P. Amatya (UMBC/NASA) and R. Soobitsky (SSAI/NASA)

Data: https://maps.disasters.nasa.gov/arcgis/home/item.html?id=03cdf5765e5b4ce58b69c69ceee98310

https://maps.disasters.nasa.gov/arcgis/home/item.html?id=03cdf5765e5b4ce58b69c69ceee98310
https://developers.planet.com/docs/data/planetscope/
https://wck.org/
https://maps.disasters.nasa.gov/arcgis/apps/MinimalGallery/index.html?appid=cb116456d682456abc38b90d96a72713
https://maps.disasters.nasa.gov/arcgis/home/item.html?id=03cdf5765e5b4ce58b69c69ceee98310


NASA used a Sentinel-1 SAR backscatter 
change approach developed in GEE 
(Handwerger et al., 2022) to detect areas with 
high landslide density. This approach detects 
potential landslides by calculating the change in 
the backscatter coefficient before and after the 
triggering event using the log ratio approach. 
False positives such as backscatter change due 
to flooding, agriculture, and more, are removed 
by using threshold-based masks made from the 
topographic slope from the 1 arcsec (∼30 m) 
resolution NASADEM (NASA JPL, 2020). Using 
stacks of SAR data reduces noise, and 
furthermore, the pre-event stack provides 
backscatter data that is more representative of 
the pre-event ground surface properties. Finally, 
to detect landslide areas, the backscatter 
change raster was thresholded using the 99th 
percentile to highlight strong signals, and the 
heatmap was calculated.

Data: 
https://maps.disasters.nasa.gov/arcgis/home/item.html?
id=66f1623a7c214e3b9006b6eb5180cc44

Credits: Pukar Amatya (UMBC/NASA)

Rapid mapping: landslides proxy heat
map in Malawi, after cyclone Freddy, 2023

https://maps.disasters.nasa.gov/arcgis/home/item.html?id=66f1623a7c214e3b9006b6eb5180cc44


Rapid landslide monitoring: Uttarahkand, 

Joshimath landslide crisis, India, 2023

S1 – NSBAS time series (ForM@Ter)

Credits: B. Raimbault, R. Jolivet (ENS)



Rapid landslide monitoring: Uttarahkand, 
Joshimath landslide crisis, India, 2023

Pléiades – image correlation
(Credit: P. Lacroix, ISTerre)

PlanetsLabs – image correlation
(Credit: B. Wirtz – EOST)

à Setup of a MoU for long-term collaboration on Himalaya 
landslide monitoring (CNES/ForM@Ter and ISRO)



See you all in the US in September 2023!


