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Land degradation by soil erosion 
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”Caring for Soil is Caring for Life” EU Mission 
 

 

 land degradation by soil erosion as a major threat for food security and the environment 
 

 

 ‘raising awareness’  

 
 

 research related to soil degradation and protection in order to reduce soil erosion 

EEA, 2006; Ronchi et al., 2019; Panagos et al., 2020, ec.europa.eu 2021 



Soil erosion rates by water erosion 
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Panagos et al., 2020 

Based on RUSLE model 

Surface erosion: 
 

sheet and rill erosion 



Soil erosion by water 
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Surface flow 
 

 sheet (interrill) erosion  

 rill erosion 

 gully erosion 
 

Subsurface flow 
 

 piping erosion 
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W Hungary NE Spain 



Soil loss due to piping erosion 
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Bernatek-Jakiel and Poesen, 2018 

Soil losses due to piping erosion: 

 

 in some places exceed values 

of severe erosion rates, 

 

 induce significant uncertainties 

on assessments and projections 

of soil loss by water. 



Sites with reports on piping erosion 
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Bernatek-Jakiel and Poesen, 2018 



Piping prone areas – European scale 
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 Based just on soil types 

 
 

 Without Eastern European countries 

Faulkner, 2006 



Aims 

identifying areas prone to soil piping at a European scale 

 preparing an inventory of pipe collapses in the European Union and the UK using 

GIS tools and remote sensing analyses 

 

 collecting information on factors potentially controlling soil pipe formation and 

development 

better understanding and predicting of pipe development and collapses and, thus 

indicating areas of special interests where prevention and control measures should 

be implemented  



Environmental factors : 
 

 land use/land cover and its changes 

 soil properties 

 hydraulic gradient 
 geology  

Up to now almost 1000 pipe collapses mapped in Europe 



Final remarks 

CONTEXT: LULC changes (e.g., the conversion of arable lands to pastures), climate change 
 

 

Incorporating subsurface erosion into general soil erosion studies, incl. models 

 
LUCAS Topsoil sites – monitoring soil erosion, incl. piping? 

Ebro Depression (Spain) Flemish Ardennas (Belgium) Bieszczady Mts. (Poland) 
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