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Abstract





In this work a tridimensional particle tracking model is presented and discussed. The model follows the evolution of elementary water masses (tracers). Their trajectory and volume are calculated based on the velocity field calculated by a 2D or 3D hydrodynamic model. In the former case a vertical profile of velocities is imposed. The tracer velocity have two components, one deterministic calculated by the hydrodynamic model and one stochastic calculated by a turbulence model. The volume occupied each tracer can be constant or  variable in time. The growth of the tracer volume is the result of the turbulent eddies action, smaller then the tracer itself. The tracer random velocity is the result of the turbulent eddies action, greater then the tracer. The intensity of the random velocity is calculated from the turbulent kinetic energy and the random displacement is equal to the local mixing length. The relation between booth gives the necessary time to  complete each random step.





Results that validate the model by comparison with analytic solutions are presented. The model was applied to three real situations: North Atlantic Eastern Boundary Current System, Carlingford Lough (Ireland) and Santos estuary (Brazil). The North Atlantic Eastern Boundary Current System application shows the contribution that a model of this type can give to the validation of ocean circulation models. The Carlingford Lough and Santos estuary applications shows the role that a particle tracking model can have in the control, prevention and management of Coastal pollution.
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