
O07.1 

Model based assessment of the reflection behavior of tidal waves at abrupt 
bathymetric changes in estuaries 

Vanessa Sohrt1, Sebastian Hein2, Edgar Nehlsen1, Thomas Strotmann2, Peter Fröhle1 

1Hamburg University of Technology, Germany. 2Hamburg Port Authority, Germany 

Abstract 

Estuaries are often heavily modified by human activities. This includes the construction of storm surge 
barriers, dikes and other flood protection measures as well as the construction of ports or repeated 
adjustments (deepening) of navigation channels (fairways) to ports. These modifications lead to a 
change of the tidal wave in estuaries. The estuaries are more or less channelized and damping of the 
tidal wave may be reduced which leads to a stronger incoming tidal wave. Shoaling of the tidal wave 
leads to an increase of tidal range, and, in addition, reflection of the incoming tidal wave occurs at 
abrupt bathymetric changes (bottom steps, widening / narrowing of cross-section, etc.) which also 
amplifies the tidal range. The influences of these processes on a complex tidal regime in estuaries where 
dozens of partial tides are overlaid are not fully understood yet. 

In order to improve the understanding of the reflection of tidal waves in estuaries, reflecting features in 
estuaries are systematically investigated and reflection coefficients at main reflecting features are 
determined based on i) analytical model approaches and ii) hydrodynamic-numerical (HN) modelling. In 
the context of this research the HN-model is very much simplified and basically consists of a long tidal 
channel. In the model a clear separation of the incoming and reflected wave generated by an abrupt 
bathymetric change can be seen (Figure 1). Various reflecting features are applied into the HN model to 
determine the respective reflection coefficients.  

First results show a high agreement in the results of the two model approaches. With the simplified 
model assumptions reflection coefficients at abrupt bathymetric changes can be parameterized and 
specified. 
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Figure 1: Results of an HN-simulation (time step 149700s) showing the reflected and transmitted tidal 
wave in a simplified hydrodynamic-numerical channel model simulated with TELEMAC2D.  
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