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The Tamar Estuary, SW England, is a commercial and military port and the site of a major naval dockyard.  Maintenance and capital dredging are undertaken to maintain port operations.  The estuary is also assigned Special Area of Conservation (SAC) status under the European ‘Habitats’ Directive and is an important site for migrating wildfowl and wading birds.  It is therefore important to understand whether port operations are impacting on the estuary habitat.  This paper describes an analysis of historical bathymetric survey data and the use of hydrodynamic modelling, to evaluate whether dredging has influenced the large-scale estuary morphology or impacted on the ecological habitat or hydrodynamic regime.  

Bathymetric survey data collected between 1895 and 1933 (some collected using a lead line), was compared with multibeam echosounder data obtained in 2001.  The paper survey records were digitised, geo-referenced and standardised to the modern datum and units.  Both sets of data were re-contoured and analysed using a GIS package.  Comparisons between 1895 and 2001 hydraulics were made using a 1D hydrodynamic and sediment transport model set up for the bathymetry at those times but ‘driven’ using a single, common, year-long data set for tides and river flows.

In general, the quality of the bathymetric data was poor for the intertidal areas.  This only enabled the changes in intertidal surface area to be measured and offered no insight into changes in profile of the mud banks.  However, much better data in the navigational channels enabled changes in estuary volume, below the low water line, to be measured.  

Based on these analyses, the surface area of intertidal mud in the estuary appears to have decreased by only 2-3% and the positions of the drying lines (0m contour) have not changed significantly over the century.  The volume of water below low water has increased by four million cubic metres over the same period through channel deepening and this was broadly consistent with a first order budget of sediment inputs and spoil removal.  The changes in channel cross-section were generally small and there was no significant difference in the overall modelled hydrodynamic regime of the Tamar between 1895 and the present.  These results suggest that although the navigational channel is, on average, 0.5m deeper in 2001 than it was in 1895, this has had a negligible effect on the large-scale hydrodynamics of the estuary and minimal impact on the area of intertidal habitat.
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