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Setup of automated monitoring and assessment criteria for anticipating geohazards and maintaining long-term safety of 
critical infrastructures with:

1) in-situ/remote sensor data acquisitions systems, 
2) efficient telemetry systems and databases
3) anomaly detection algorithms and decision support systems. 

Rationale:

Objective:



Towards simple and operational guidelines to select the best 
combination of sensors/instrumentation and processing
methods/models for geohazards monitoring and warning



WP1: Assembling and testing low-cost systems (camera, tils/strain, seismometer) and field installation – Pre-processing of 
the sensor data.

WP2: Review of existing satellite sensors and processing methods for the analysis of deformation and rainfall properties

WP3: Development of open source computer programs for the analysis of the sensor data, and for the detection of 
anomalies using machine learning approach – focus on the deformation/rain monitoring data.

WP4: Redaction of the sensor technical documents

Objective 2020

Objective 2021

WP5: Final development of the open source multi-sensor analysis programs, release of the user manuals, and of a
demonstrator use case (including indicators such as time series and maps).

WP6: Coordination of the redaction of the guidelines (with input of all partners) for the selection of the low-cost
sensors and processing methods. Organization of the intensive course “Low-cost sensors and detection methods for
geohazards and infrastructure projects”



WP1: Assembling and testing low-cost systems (camera, tils/strain, seismometer) and field installation
Pre-processing of the sensor data.

Low-cost seismometer
(ca. 1.5k€)

Low-cost camera
(ca. 1k€)

Low-cost strain/tiltmeter
(ca. 1.2k€)

In-situ sensors



Enguri Dam (Georgia)

Aiguilles slow landslide (France)Cliets rockfall (France)

Further testing in 2021 in Algeria (flash flood, CRSTRA) 
and North Macedonia (landslide, ECILS)

Use cases for operational testing

WP1: Assembling and testing low-cost systems (camera, tils/strain, seismometer) and field installation
Pre-processing of the sensor data.



Slumgullion landslide (2016-2002)

Aiguilles landslide (2017-2018)

WP2: Review of existing satellite sensors and processing methods for the analysis of deformation and rainfall properties

Copernicus Sentinel-2 satellite image time series



WP2: Review of existing satellite sensors and processing methods for the analysis of deformation and rainfall properties

Usefulness of methods
per landslide types

Usefulness of methods
per landslide velocities

Drafting of simple guidelines



WP3: Development of open source computer programs for the analysis of the sensor data, and for the detection of
anomalies using machine learning approach – focus on the deformation/rain monitoring data.

SEISMIC-Learn software: classification of seismic source with AI

TSM software: analysis of deformation/rain observations

AI applied to slope
failure timing 
forecast

Analysis softwares



WP3: Development of open source computer programs for the analysis of the sensor data, and for the detection of
anomalies using machine learning approach – focus on the deformation/rain monitoring data.

On-line and freely accessible cloud services 
for satellite data processing

Development of webservices



WP4: Redaction of the sensor technical documents

Sensor

How to select?

Criteria to select



Objective 2021

WP5: Final development of the open source multi-sensor analysis programs, release of the user manuals, and of a
demonstrator use case (including indicators such as time series and maps).

WP6: Coordination of the redaction of the guidelines (with input of all partners) for the selection of the low-cost
sensors and processing methods. Organization of the intensive course “Low-cost sensors and detection methods for
geohazards and infrastructure projects”

In practice:

• Install the low-cost sensors built in 2020 by the partners in their countries (ECILS, CRSTRA)
• Transfer the processing methods/softwares to the partners for operational testing
• Write the final version of the technological notices / guidelines (in several languages)
• Organize the Intensive Course -> Scheduled date October 2021 (Nice, France)


