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Passive RFID technologies in earth science today

Far-field backscattering
Tag-reader distance 0 to > 10 m

Typical applications : traking goods for logistics, 
transportation and retail

Used to monitor landslide displacements

Near-field magnetic coupling
Tag-reader distance < 0.5 m

Typical applications : contactless payment, 
personal identification, animal identification

Used to monitor riverine bedload

f = 125 kHz
f=866 MHz

Why passive RFID tags to monitor the earth surface ?
=> Deploy hundreds of low-cost wireless sensors for years
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Bedload monitoring
(125kHz tags)

Mature method, used in 50+ studies. Advantages  :
- High recovery rate (vs. paint)
- Identification (vs. magnetic & radioactive tracers)
- Small, cheap, and no battery (vs. radio emiters) (Bradley and Tucker, 2012)

(Liébault et al., 2012)

Tags inserted in pebbles and manually 
tracked with a mobile reader

Tag

Monitors the riverine bedload of 
hundreds of pebbles during years
(here 833 tags for 3 years)
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Application to debris flow study (125 kHz tags)

(A) Position of tracked pebbles after being 
moved by (B) a debris flow in 2015. Each 
color represent a position where pebbles 
were initially inserted.

Graff et al., 2018
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Tags displacement measured by 
phase variations, with 868 MHz tags
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Nikitin et al., 2000

Phase  Displacement

Accurate displacement monitoring using the 
phase difference (868 MHz tags)
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Application of RFID 
phase-based ranging 
on a landslide
(Pont-Bourquin)
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Does it work ?

RFID technique

Validated

+

More stable than 
wire extensometer 

under rain and snow

Snowpack

extensometer

20-m long extensometer and tag-reader distance here :

Le Breton et al. 2019
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Cloud software for processing and vizualization

Available today :
• Automatic RFID processing
• Interactive vizualization
• Detailed data for each tag
• Sms/email alert on threshold

Operational on 3 landslides :
• Pont-Bourquin
• Harmalière
• Valloire

In-depth data for each tag :

Ask me for a demo access
> mathieu.lebreton@geolithe.com© Authors. All rights reserved
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For details on the 
method and 
perspectives
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