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What is soil piping?

Verachtert et al. (2011)

• Sub-surface erosion
process

• Present in a wide range of 
pedoclimatic environment

• Impacts :
- Soil stability
- Soil loss
- Water, sediment and 

solute transfer
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Pipe network characterization, a challenge

Geomorphological mapping:
à Underestimate pipe length
and network densities

Geophysical mapping:
à Able to detect soil pipes, not yet
to characterize networks

3



Objective

Evaluate the ability of high-resolution GPR scanning to 
characterize natural pipe networks
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Methodology

Looking for small features over large distances in heterogenous conditions:

à High resolution scanning and 3D imaging to assess continuity
(200 MHz, 25 cm spacing)
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Methodology

Soil pipes are highly variable in depth, visualization through successive depth slices may be
misleading:

à Automated hyperbola detection using algorithm of Mertens et al. (2016)

2D profile
(standard pre-processing)

Canny edge and
Hyperbola detection

(taking potential misshape 
into account)

Post-processing
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Study site: Kluisbergen (Belgium)

• Loess-derived soil

• One active pipe located
near the talweg
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Results
3D imaging: depth slices Automated hyperbola detection
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Validation
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Conclusions

• GPR is a promising technique for soil piping networks 
characterization

• 3D imaging and automated hyperbola detection are 
complementary tools

• Challenge remains in the need of high spatial 
resolution scanning:

à Time consuming
à Not always feasible
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