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75 % of the Dutch coastline is ‘soft’ 

Since 1990s maintenance by 

- Beach nourishments

- Foreshore nourishments 

DUTCH COASTLINE

Introduction > Data-analysis > Modelling  
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1981 – 2014: 

‘Hondsbossche & Pettermer’ –

Sea Defence (HPZ)

Since April 2015:

Hondsbossche Dunes (HD)

PETTEN - CAMPERDUIN

PROJECT LOCATION 

Amsterdam

Hondsbossche system

Introduction > Data-analysis > Modelling  
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STATIC – HARD SOLUTION

1981 - 2014

PREVIOUS SITUATION

Introduction > Data-analysis > Modelling  
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STATIC – HARD SOLUTION

1981 - 2014

DYNAMIC – SOFT SOLUTION

SINCE 2015

PREVIOUS SITUATION NEW SITUATION

Introduction > Data-analysis > Modelling  



\

6

DESIGN, BUILD, MAINTENANCE

26.1 Mm3 safety

7.0 Mm3 hydraulic

0.2 Mm3 aeolian

2.0 Mm3 settlement

0.3 Mm3 spatial quality      +

--------------------------------

35.6 Mm3 initial profile

Sea dike

Shoreline extension

= 5000 m3/m

= 330 m

Soft beach 

and dunes

Introduction > Data-analysis > Modelling  

Lagoon
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HONDSBOSSCHE DUNES

Waves & tide Wind

Foreshore Beach Dunes

Introduction > Data-analysis > Modelling  
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DUNE TYPES

Profile type 2

Profile type 3

Profile type 1

Profile type 4

Profile type 5
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LIDAR DATA 2DH MODEL AEOLIS

METHODOLOGY

Introduction > Data-analysis > Modelling  

1. Dunes: > +3.5 m NAP   

2. Beach: +0.8m tot +3.5 m NAP

3. Intertidal zone: -0.75 m tot +0.8m NAP

4.  Surf zone: -3.5 m tot -0.75 m NAP
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ALONGSHORE DEVELOPMENT

LiDAR: May 2015 – September 2016

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

Beach Dunes

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach Dunes

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16

Erosion

Deposition

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16

Introduction > Data-analysis > Modelling  

T0-T1

Waves

Wind
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

+23 m3/m/y 

+28 m3/m/y (HD) 

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

+23 m3/m/y 

+28 m3/m/y (HD) 

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16
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Dune foot

Lower foredune

DUNE  PROFILE TYPE 3

Introduction > Data-analysis > Modelling  
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Intertidal zone

Surf zone

-74 m3/m/y (HD)

Beach 

+2 m3/m/y 

-29 m3/m/y (HD)

Dunes

+23 m3/m/y 

+28 m3/m/y (HD)

CUMULATIVE CHANGES MAY ‘15 – DEC ‘16
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HINDCAST DUNE GROWTH

Application of model AeoLiS1 to 

Hondsbossche Dunes 1 Hoonhout, de Vries (2017)

Introduction > Data-analysis > Modelling 
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Quantification dune growth by taken into account alongshore variation in:

1. Grain size distribution

2. Topography beach

STRENGTH MODEL 

Grain size distribution Topography

Introduction – Data-analysis – Modelling 
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HINDCAST CUMULATIVE DUNE GROWTH

Introduction – Data-analysis – Modelling 

Measurement period
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DRY BEACH ZONE

Introduction – Data-analysis – Modelling  
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HINDCAST CUMULATIVE DUNE GROWTH

Introduction – Data-analysis – Modelling 

Measurement period
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MODEL PERFORMANCE

Measurements Model Measurements       Model Measurements Model

Subdomain 2 Subdomain 3 Subdomain 4

Deposition

Erosion

Introduction – Data-analysis – Modelling 
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1. SUCCESSFUL MAN-MADE DUNE DEVELOPMENT!

2. DUNE GROWTH IS DETERMINED BY:

b. Temporal and alongshore variabilty in aeolian sediment supply

c. Grain size properties

d. Dune geometry

3.  AEOLIAN SEDIMENT TRANSPORT AFFECTS COASTLINE MAINTENANCE

LESSONS LEARNED
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