
Coastal dynamics



Experiments and 
observations 

1962-1982





1964 closure entrance to Grevelingen
1958-1972 (1968) closure Haringvliet

Dredging Rotterdam



Copper on the beach in 1965



Dyes and helicopters

In the years 1962 to 1982 a rather great 
number of dye experiments in the North Sea 

was performed by researchers from the 
Netherlands



Modelling data





Noordwijk, river discharge 5600 
m3/s



What are the consequences of 
salinity differences?





Residual current at 7 meters above sea floor







Present situation in million tonnes per year





Implications

What other density driven under currents do we know?

What is the consequence for fish migration?

Winter and summer migration?

Algae and nutrients?

What about dredging the channel connecting 
Holwerd with Nes??



Conclusions 1

Natural estuaries: sediment importing systems

Driving processes: flocculation and density under currents

Rotterdam is exception due to:
– closure Grevelingen and Haringvliet
– dredging and disposal at sea



Conclusions 2

● Western winds keep the freshwater to the 
coast: the coastal river

● Freshwater creates a coastal directed under 
currrent

● River output is directed into the Wadden Sea
● Freshwater discharges directly in the Wadden 

Sea keep the sediment (silt) in

















Wadden Sea



Sand nourishment 10 billion m3/y
2001-2009



Sand sharing system



Sand nourishment



Sea level at Cuxhaven: MHW, MSL and 
MLW
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