
Monitoring landslide hydro-meteorology 

Moraine water 

Deep source water 

Local rainfall recharge 

Hydrogeochemistry – Surface and sub-surface water quality 

De Montety et al. (2007) 



Monitoring landslide hydro-meteorology 

Unit electrode spacing: 0.500 m 

Time-lapse hydrogeophysics (e.g. ERT) 

Travelletti et al. (2012) 



H/V ration and fundamental frequancy (0.7 Hz) 
at Séchilienne 

Monitoring landslide seismology (micro-seismicity) 
Seismic noise tomography 



Monitoring landslide seismology (micro-seismicity) 

2105 m 

1740 m 
Micro-seismicity monitoring – Identification of slidequakes 

Walter et al. (2012) 



 

• Is the landslide type a sufficient condition for the selection of the 
optimal technique? 
 
 
 
 
 
 

 
• More criteria need to be considered! 

 
• Guidelines have been proposed in the SafeLand EC Project 

�Deliverable D4.4, Leaders: CNRS & ITC 

Rotational landslide 
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Criteria for the selection of the appropriate techniques 
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• Rapid mapping 
• Long-term monitoring 

• Type (style of movement) 
• Displacement rate 
• Scale 
• Event history 
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• Spatial resolution 
• Temporal resolution 
• Accuracy 
• Costs of input data 
• Additional costs for processing 
• Additional costs for EW 
• Development status 
• Elaboration time 

• Data product 
• Spatial resolution 
• Temporal resolution 
• Accuracy level 
• Costs of input data 
• Availability of alternatives  
• Spatial Coverage 
• Sensor type 
• Platform 

Criteria for the selection of the appropriate techniques 

• Spatial resolution • Data product

 

• What are the technological constrains? More details 

Ground-based sensors Remote-based sensors 



• Availability of different ground-based, airborne and satellite 
platforms  and approximate operating altitudes 

[Kerle et al., 2008] 

satellite 

ground-based 
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• Landslide type 
 
 
 

 
• Displacement rates 

 
 
 
 

 
• Observation scale 

Criteria for the selection of the appropriate techniques 



• Collaborative online tables fulfilled by scientists for different: 
• techniques 

• Passive optical
• Active optical 
• Microwave 
• Other (airborne geophysics, offshore methods) 

• platforms 
• Ground-based 
• Airborne 
• Satellite 

Methodology for the setup of the guidelines 

• Tables fulfilled according to: 
• the expertise of the scientist 
• the necessity of providing as much quantitative information 

as possible 
• the necessity of providing at least relative qualitative 

approximations landslide 



Examples of tables used for each technique 



Organisation of the guidelines 

• Example of tables for passive observation techniques 



Organisation of the guidelines 

• Example of tables for active observation techniques 



 � Synthetic tables for the selection of suitable methods  
• for different landslide types 
• according to their expected velocity and their activity state 
 (pre-failure, failure, post-failure) 
• the tasks in risk management 

Organisation of the guidelines 



• Comprehensive base for the 
comparison of relevant monitoring 
techniques 
 

• Guidelines and checklist for scientists 
and stakeholders to select among the 
most relevant / suitable techniques 
according to criteria 
 

• A guidepost to experts and relevant 
websites for specific services (e.g. 
Safer, Doris, GMES, Pléaides, Sentinel, 
etc) and processing softwares 
(commercial, open source) 

Conclusion 



Conclusion 
• Guidelines presented and discussed at 

ESA Forum in May 2012, Santorini 

• Guidelines presented in a manuscript 
submitted to ESR – Earth Science 
Reviews (Stumpf, Malet, Kerle, 
Michoud, Jaboyedoff & Casagli) 



Conclusion: towards “Landslide Observatories” 
omiv.osug.fr 



Conclusion: towards “Landslide Observatories” 



Sharing ‘long-term’ landslide data for research 



Continuous monitoring by dGPS and baseline processing at Day+1 

Sharing ‘long-term’ landslide data for research 



Questions, suggestions, remarks?  


