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Field measurements of the velocity and density structure of the plume emerging from the Teign Estuary, using a thermistor spar and electromagnetic flowmeters, show that the mixing of plume waters into the ambient coastal sea is dominated by mixing at the plume front. Although limited to the narrow region around the circumference of the essentially circular plume, this frontal mixing typically exceeds by at least an order of magnitude mixing due to bottom friction acting on tidal flows, interfacial mixing at the base of the plume, and wind mixing over the surface of the plume.
Based on this result, a simple continuity argument allows the thickness of the plume to be predicted from a knowledge of the freshwater flow into the estuary and the tidal prism alone; measurements confirm that the resulting predictions agree well with observed plume thicknesses. The predicted plume thickness can be used to estimate the ratio of plume frontal mixing to the mixing required to fully mix the brackish water entering the plume during an ebb tide. Large values of this ratio, typical of low freshwater run-off and spring tides, suggest rapid mixing of the brackish water and possibly the suppression of plume formation entirely, whilst small values of the ratio suggest the existence of a well-defined plume and possible persistence of plume waters in the coastal region for longer than a single tidal cycle. Work is continuing to test the value of this ratio as a quantitative predictor of the efficiency of plume mixing, based only on knowledge of river run-off and tidal range.
Corresponding author: dhuntley@plymouth.ac.uk
