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There is now accumulating evidence from several theoretical and field studies to suggest estuarine plume fronts are highly non-linear and may dominate the mixing budget in fresh/brackish water discharges into coastal seas.  However, these frontal discontinuities are largely ignored (being very narrow and sub grid scale) in most numerical simulations of coastal estuarine/river plume spreading and mixing. Therefore, on the basis of archive experimental data collected in the Teign plume, Teignmouth, Devon, a high resolution 2-Dimensional, fully non-linear hydrodynamical model of plume spreading is being developed. The model based on laterally integrated non-linear and non-hydrostatic system of equations simulates all the essential features observed in the estuary and the plume. Estuarine exchange and plume formation is generated by river, density and tidally driven flows during an ebb tidal cycle. Evolution of a plume front near the estuary mouth spreads out to sea subducting, circulating and mixing water at the forefront of the discontinuity as shown in the observations. Further results from the numerical simulations also show the generation of a series of secondary fronts moving behind the main front. The cause of these further internal discontinuities and series of non-linear internal wave packets is the presence of shear instabilities in the accelerating plume current. Results from the numerical model showed that the magnitude of the velocity shears could not be produced by buoyancy differences alone.
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