Numerical simulation of the hydrodynamic functioning of the mouth of Bandama River, Côte d’Ivoire
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Coastal erosion is a real problem in Côte d’Ivoire and particularly at the mouth of Bandama River in Grand-Lahou. It led to the transfer of Grand-Lahou City on the north part of this area in the 1970s. The erosion not only concerns the movements of the coastline but also the migration of the mouth of Bandama River westward, destroying habitats and plantations.  

A hydro-sedimentological study was undertaken to support the construction of the channel of the fishing port in the mouth of Bandama River. This channel aims to ensure the navigability of the estuary of Grand-Lahou in order to revitalize the economy of this region.

The assessment of the migration speed of the pass and the simulation of the hydrodynamics of the mouth of Bandama River were conducted using satellite images, bathymetry survey, sediment characteristics and current velocities measured in June 2012.

Strongest currents are observed at the mouth Bandama River, in the pass and on either side of the central block. Currents are also important in the channel of Tagba Lagoon, where flow the largest water volumes. 
In dry periods, the tide currents reach 1.4 m/s at the mouth of Bandama River and 0.4 m/s in the channel of Tagba Lagoon.
The mass of water bypasses the sandbanks and vases to join the main channel between the pass and the Tagba lagoon.

In flood conditions, high flow rates tend to block the ebb currents. Current velocities reach 1.8 m/s in the pass at the ebb tide and are reduced to 0.35 m/s at the rising tide. In Tagba channel tidal currents are lower at ebb tide (0.3 m/s to 0.4 m/s); the dynamics of tides are greatly reduced by high flows of Bandama River.
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