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• Is research on soil erosion relevant ?  And if so, how ? 
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This symposium looks at flooding
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A very quick reminder of what we understand of water 
erosion on (loess) soils



• A personal evaluation of the state of affairs
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What do we know about soil erosion ? 



• Soil erosion = f(soil, climate, topography, land cover/use, land management) 
and interactions at different scales

• between these factors
• between different landscape elements
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Basically: 
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What do we know/understand about this ? 
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Actually, quite a bit ! 
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We understand soil erodibility pretty well:Loess soils
are among the most erodible soils on the planet

Borselli et al., 2012
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Topographic controls on erosion (and deposition) are 
also well understood

Desmet and Govers, 1997

https://tracye2.blogspot.com/
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Topographic controls on erosion (and deposition) are 
well understood

Desmet and Govers, 1997
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We do have a tremendous number of papers on 
rainfall erosivity



there is virtually no literature where the relationship between erosion rates and
rainfall erosivity is tested, except for the original USLE publications ! 
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But…
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We do have a reasonable understanding of the relationship between
land use, land cover, agricultural techniques and erosion…

Zhao et al., 2022
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But the interaction between climate and agricultural
systems is rarely accounted for

Zhao et al., 2022
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We do have some understanding on how different 
landscape elements interact
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We can therefore reasonably predict patterns of 
erosion and deposition



We can therefore reasonably predict patterns of erosion
and deposition
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We can reasonably predict the impact of measures
such as land use change on patterns and on average

rates

Van Rompaey et al., 1999
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Model validation
Validation of Predicted 
Sediment Yield (ton/y)

RRMSE = 36%

Validation of 
Predicted Area-
specific Sediment 
Yield (ton/ha.y)

RRMSE = 36%
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Quinton et al., 2010
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But we (will continue to) struggle with getting event-
based rates right

Batista et al., 2019

If this value is below 
-0,3 then your model 
is totally worthless
(NSE < 0)



• Driver of erosion events is unpredictable extreme weather : we are not able to
predict local precipitation amounts and intensities one day ahead

• We do have a reasonable grip on how much sediment may be mobilised in 
such events if we would know initial conditions and rainfall characteristics. But 
we don’t know those and perhaps never will. 

• If we get obsessed with event-based prediction then we are barking up the
wrong tree 
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But is this important ? 



• “Soil erodibility”: 495 WoS papers over last 5 years
• “Soil erosion” “crop yield” : 135 papers over last 5 years
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Do we (sometimes) bark up the wrong tree ?



Can we stop erosion ? 

and will it help to reduce flooding risk/damage ? 



Soil and water conservation research has a long 
history
• Started in the USA, already in the 1930s: Dust Bowl, establishment of the Soil

Erosion Service in 1933 (Hugh Hammond Bennett), later transformed into the 
Soil Conservation Service and thereafter into the NRCS (Natural Resources 
Conservation Service)

• Favoured research on erosion assessment and efficacy of soil conservation
techniques



These modern efforts were preceded by those of far
older civilisations

http://www.rediscovermachupicchu.com/agricultural-terraces.htm



How effective are erosion control measures ?



We do have good data at plot level: effect of conservation 
tillage on erosion rates

Leys et al., 2007



Conventional Conservation

At the field scale ? 



Conservation tillage is far more effective at the field 
scale than at the plot scale

Leys et al., 2010



Overall, conservation tillage is *very* effective

Montgomery, PNAS, 2007
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If we stop erosion (which is entirely feasible), will this
stop flooding ? 



• Runoff generation and transfer drive erosion
• However, erosion exacerbates flooding problems

• Clogging
• Downstream sediment deposition
• Pollution
• ….
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Erosion ≠ flooding
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Does conservation tillate also work for runoff ? 

Leys et al., 2007



• Conservation tillage does reduce runoff production
• But to a far lesser extent than it reduces erosion: only 35% average reduction

at field scale, while >90% reduction for erosion
• Probably even less during extreme events. 
• Probably even less at river catchment scale
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To some extent ! 



• 2021 event caused floods in Valkenburgh area
• But floods were even more important in Ardennes and Eifel

• Almost no arable land
• Permanent land cover 
• Caveat: generally thin soils
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Why I think the latter is true ?



• Many communities in Belgium understood this
• Construction of retention basins, grassed waterways etc… to delay transfer 

of water (and sediment) to lower lying ares: over 40 structures in Gingelom
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Thus, even perfect erosion control will not be sufficient
for flood control

https://www.gingelom.be/overzicht-bufferbekkens-
gingelom
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And these structure make a difference

https://www.truineer.be/wp-
content/uploads/2021/07/gingelomie.jpg
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But he regulatory framework for the application of conservation
tillage/land use is still too weak in Flanders …

• You can still choose to till along the contour lines on so-called red parcels, 
rather than to apply conservation tillage

• You can still plant potatoes on ridges on such parcels, even in direction of 
slope

• If you plant biological potatoes you are exempt from erosion control 
measures



• If correctly dimensioned and maintained and combined with proper land 
management, they will make a big difference

• There will always be the possibility of a disaster exceeding your buffering 
capacity
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Will that then be enough ? 
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Finishing thoughts
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Flooding is not a new problem: the Arenberg Castle
near Leuven, 1906



• Soil erosion is a serious problem on sloping agricultural land that exacerbates
flooding risks

• We can (nearly) stop erosion
• This will reduce flooding extent and flooding damage
• But it will not be enough: specific measures, mostly to retain water, will be

necessary to protect villages and cities
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Finishing thoughts
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