
 

Long-term evolution of estuaries and tidal-basins

Conclusions
•	 Tidal inlets only persist when there is river inflow.

•	 Estuaries can develop a stable configuration wherein sediment input equals 
sediment output.

•	 Tidal basins are unstable landforms that fill and close over time. They initially 
aggrade with sand and later with mud, which is trapped by vegetation.
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Objectives 
 

We review the Holocene evolution of the Dutch coast, focussing on the long-term 
evolution of estuaries and tidal basins (Fig. 1), to answer the following questions: 

•	How do rivers influence the long-term evolution of estuaries and tidal basins?

•	Are estuaries and tidal basins stable, persisting, landforms over long time-scales?

Holocene coastal evolution

Why are tidal basins unstable?

Estuaries and tidal basins in the subsurface
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Fig. 3) Longshore time diagram of coastal plain development, extended from Pierik et al. (In prep.). 

Fig. 1: Paleogeographical maps of the Holocene evolution of the Dutch coast (Vos, 2015).

Fig. 4) Tidal basin evolution. (I) Ini-
tial stage: infilling with sand by tidal 
asymmetry and formation of shoals 
until dynamic equilibrium occurs. (II) 
Mature stage: infilling of mud by lag 
effects and vegetation dynamics re-
sult in growth of supratidal area and 
reduction of intertidal shoal area, 
restoring the tidal wave asymmetry. 
This feedback eventually results in 
closure of the basin. Extended from 
Van den Berg et al. ( 1996).
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Fig. 2) (a) Oer-IJ 
estuary. (b) Hun-
ze estuary. (c) 
Rijswijk-Zoeter-
meer tidal sytem. 
(d) Remnants of 
tidal channels 
and creeks in 
Walcheren. (e) 
Remnants of tid-
al channels of the 
Bergen inlet sys-
tem. Elevation in 
m O.D., north is 
up in all panels. 
Source: AHN.

1.	 Transgression
2.	 Stabilization
3.	 Closure
4.	 Ingression

Tidal inlets:
 

- remain open in the presence of a river!
- close in the absence of a river!
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