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Background  
Because of climate change, there is a continuously increasing 
threat of rising sea levels and stronger storms. Coastal 
protection against flooding has historically been dealt with the 
use of hard structures, such as dikes and storm walls. Although 
effective, those measures are not suited to deal with a rising sea 
level. Instead, they are designed to protect the hinterland from 
flooding for the present situation and have no possibility to adapt 
to changing circumstances. In the last decades, soft coastal 
protection measures (beach and foreshore nourishment, dunes) 
get more in the picture, because of their ability to grow with the 
sea. Beaches and dunes form a dynamic system, with changing 
morphology because of the meteorological forces acting on 
them. Below sea level, waves are responsible for the transport of 
sand onshore. At the beach itself, the wind takes over, moving 
the sand up in the dunes, if present. 
 
Research Problem 
Aeolian transport is the wind-driven transport of sand at the 
beach and dunes. This transport is crucial for the restoration of 
dunes in between storms. Up to date, no accurate quantitative 
data on the amount of Aeolian sand flux is available at the 
Belgian coast. In order to assess the impact of Aeolian transport 
in the overall sediment budget and to derive quantitative 
relations between the amount of sand transported by wind and 
parameters describing the hydro-meteorological state, a series of 
field campaigns are scheduled. 
  
Study Sites (Fig. 1) 
The 67km long Belgian coastline is highly urbanized and 
therefore subjected to coastal protection and safety. The coast 
mostly consists of sandy beaches and dikes. Although, still 33km 
of dunes exist, whose dynamics are far less understood: 
 

•  Mariakerke (A): Mariakerke is a weak link in the coastal 
protection of the Belgian coastline. To protect this site 
against the impact of a 1000 year storm event a 
combination of hard (heightening of the dike) and soft 
measures (nourishments of the beach and shoreface) are 
being implemented. 

•  Koksijde (B): This zone has more or less a natural 
ecosystem (beach and dune).  
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Methods 
To gain a better understanding of the Aeolian processes governing the beach and dune formation, a research route consists of measurement campaigns 
(Fig. 2) at the beach and physical modelling (Fig. 3) at lab scale, both on event scale and decadal time scale.  
 

1) Measurement campaigns (Fig. 2) 
Measurements will be performed over a number of fixed measurement stations aligned, along, and across the intertidal zone, aerial beach and embrio 
and foredune. They will provide accurate data of meteo-marine conditions, morphology, and wind-driven sand transport events. Aeolian sand transport 
and wind flow measurements (wind speed and wind direction) will be undertaken: 
d 

•  at regular interval (one campaign per month and a campaign with consecutive days every 3 months) 
•  event related (e.g. before, during and after storm events). 
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Fig. 1 – The two study sites, where the interaction between 

beach-dike (A) and beach-dune (B) is investigated. 

Concluding Remarks 
For the first time, the interaction between beach-dune and beach-dike dynamics is studied so intensively at the Belgian coast. A model will be developed 
which relates the wind-driven sand transport, q, with physical parameters such as the wind speed, fetch distances, surficial moisture content, grain size of 
the sand, and the slope of beach and dune surface. 

Fig. 2 – Investigating the Aeolian interaction between beach-dune and beach-dike environments with a 
series of measuring instruments. 

MWAC Sandcatcher 
 
The horizontal and vertical 
variability of the event scale 
Aeolian sand transport is 
analyzed with 12 MWAC 
aluminium sand traps.  
 

Saltiphone (SR: 1Hz) 
 
Two saltiphones register the 
intensity and variations of 
grain impacts over time.  

Meteomast (SR: 1Hz) 
 
Two meteo-masts, each with four 
anemometers (wind speed), one 
wind vane (wind direction) and a 
datalogger, provide quantitative 
measurements of the wind flow 
at different locations on the 
beach.  

Moisture Sensor 
 
Surficial moisture is 
measured with a moisture 
sensor.  

2) Physical Scale Modelling (Fig. 3) 
In order to eliminate the random and the chaotic 
behavior of the variables in the field campaigns (for 
example, wind speed and direction), small-scale 
wind tunnel experiments will be carried out.  
Therefore, an Aeolian wind tunnel is designed and 
currently made at the university. The wind tunnel is 
constructed in modules and has a cross-section of 
1x1.4m and a working length of 7.5m. Nine radial 
fans, in a square matrix, provide a suction flow 
through the tunnel. 

Fig. 3 – Aeolian wind tunnel used for physical scale 
modelling of the wind-driven sand transport at the 

Belgian Coast. 
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                A closer look at  
               the sand surface,  
              reveals three modes  
           of wind-driven sand  
        transport. 
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