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Å Rainfall in 24 hour > 100 mm

Å NL insurerõs loss 90 -> 250 
MEUR/year

Å Probability 3x more than 1950

Alphen a/d Rijn, 28 juli 2014

Reference: slide based on G. van der Steenhoven ðKNMI 2017
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Extreme rainfall conditions

Report: Deltares, ôOverstromingsrisicoõsdoor intense neerslag õ, 2018

High waterlevels January 10 th 2018 - The Netherlands
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Å Slopes and embankments

Å Splash erosion - rainfall.

Å Rill and gully erosion - run-off  
by heavy rain.

Å Rivers and waterways

Å Gradual slope erosion by high 
water velocities.

Å Severe slope erosion by currents, 

waves, storm conditions.

Splash erosion Rill and gully erosion

Severe slope erosion River slope erosion
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Erosion types per segment

1. Loss of fertile top soil / sediments.

2. Scouring of slopes.

3. Danger of mud flows (steep hills/ 
mountains).

4. Increasing stability problems, 
threatening lives and structures  

Related to severe effects, 
measures are to be taken to 

reduce the risk of erosion! 

Erosion effects and dangers
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Severe effects existing steep slope Museum Modern Art Arnhem NL
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Normal Medium Hard Extreme

3D-erosion mats 3D-erosion mats 
reinforced or prefilled

Sand or concrete 
mattress

Filter below rip -rap

Geocell Block mattress Geotextile coastal 
bags or tubes

Erosion conditions ðrainfall / waterways Erosion conditions ðrivers / coastal / marine
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Classification to erosion conditions

Å Erosion control mats (3D -textured mats) for natural vegetation development 
and reinforcement of the vegetation root zone. 

Å Prefilled mats applied on the slope from minimum 1.0 meter below low 
water level to 0.5 m above highest point wave run -up. 

Å With longitudinal flow mats matting should be applied to the bottom. 
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Installation open erosion control mat, Houston Levee , USA
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Hydro mulching erosion control mat, Houston Levee , USA
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