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Abstract 

Societal awareness for the environmental impact of human intervention attended by strict approval 
procedures has raised the need for robust predictions. These have to be conservative (safe side) and 
indicate the intensity and the spatial extent clearly. Especially for estuaries a precise prediction for the 
effect of single adaption measures is not trivial due to the high natural variability. Changes are typically 
quantified with numerical models. The results include uncertainties and thus may not be conservative, 
which makes further evaluation necessary.  

For the prediction of hydrodynamic changes modelled key parameters (water level, velocities and 
salinity) are analysed. A representative year is selected to consider the seasonal variation. A validated 
3D-estuary model is used incorporating baroclinic circulation. The employed hydrodynamic modelling 
tool is UnTRIM. Model runs for the given and the correspondingly adjusted state are executed. The 
differences of determined tidal characteristic numbers are further evaluated statistically and confidence 
intervals are determined. Based on the corresponding quantiles and defined thresholds conservative 
predicted values are derived eventually. 

The application for the Weser Estuary (Germany) shows the appropriateness of this method: For 
example, the deepening of a 35-km reach in the outer estuary to a continuously navigable depth from 
14 to 15 m by a dredging depth of max. 1 m would lead to a (conservatively) predicted increase of the 
subtidal salinity of 1 ppt for a 40-km zone at the mid estuary.  

The robustness of the method crucially depends on the scope of the model. The simulation time is still 
an arbitrary choice in terms of selected year and total time span, but reflects common conditions. 
Besides, variation on longer scales might be not encompassed. Furthermore, the definition of the 
threshold values is crucial for the predicted extent of the effect and has to consider all potentially 
affected environmental issues. 
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