
Hydrodynamics

The effect of nourishments on dune erosion during a storm sequence:

Motivation
• The Dutch coast is one of the most 

heavily nourished coasts in the 
world1

• Long-term effect of nourishments 
remains unclear1

• Nourishment may act as a direct 
buffer against dune erosion during a 
storm

• Sequences of storms may lead to 
different responses of the beach-
dune system for a non-nourished 
coast2

Objectives
Provide insight into the effect of 
nourishments on dune erosion during a 
storm sequence by investigating:
1. The difference in dune erosion 

between a nourished and non-
nourished stretch of coast during a 
storm sequence 

2. The effect of different nourishment 
designs on dune erosion during a 
storm sequence

Approach
Numerical model XBeach (BOI-version)

Hydrodynamics
• Storm sequence Corrie, Dudley, Eunice and Franklin in 

winter 2021/2022 

Bathymetries
• 6 bathymetries Egmond aan Zee 2020-2023 →

nourished and non-nourished site (divided by beach 
pole 39.5)

• Bathymetry October 2023 + nourishment designs 
• Bathymetry March 2021 without outer subtidal bar 

(maintained by nourishments)

Morphodynamics

Conclusions
Repeated nourishment decreases dune erosion rates

• Increased wave dissipation over the shallower and further onshore 
positioned subtidal bars in the nourished site

• A persistent erosional hotspot in the non-nourished site corresponds to 
the alongshore location of a deeper area in the nearshore bathymetry

Shoreface nourishment presence barely reduces dune erosion volume
• Suggesting that shoreface nourishment effects on dune erosion develop 

over timescales longer than that of a single storm season

Beach nourishment presence significantly reduces dune erosion volume
• Since the entire beach and height of the dune toe are raised
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Simulated storm sequence

Alongshore hotspots in dune erosion: beach pole 40.5 – 41.5

Dune erosion: consistent decrease in nourished site

Study site3

Short and IG wave height cross-shore evolution per storm: 
short wave propagate further onshore in non-nourished site  

IG wave height in nourished (north) and non-nourished (south) site: 
larger IG waves in non-nourished site

Offshore wave data
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Nourishment designs: limited impact shoreface nourishment, 
large impact beach nourishment design
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