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1.1  Objectives and Methodology

The present work is a first implementation of a full three-dimensional finite volume fine sediment transport model to the Tagus Estuary. The same model has been succesfully applied to the Sado Estuary (Portugal) by Silva and Leitão (1998). In the Tagus estuary, good results had been obtained with a depth-averaged finite-difference cohesive sediment transport model, using the same basic formulations (Portela and Neves, 1994). In the present work, two objectives were put forward : calibrating the model and describing the fine sediment dynamics in the Tagus estuary. 

The transport model was coupled to a calibrated hydrodynamical model which simulates well the currents in the Tagus estuary. Starting with data used for the depth averaged model (Portela and Neves, 1994) calibration was made comparing the results from three sources. Global distribution at high and low tide during a spring and a neap tide were compared to observed values from Vale and Sunby (1997) and Castanheiro (1985). Diurnal Fluctuations during a spring and a neap tide were compared to data obtained by Castanheiro and Crespo (1983). Satisfactory results were obtained.

Fine sediment dynamics in the Tagus estuary are described by means of global simulated distributions at high and low tidal amplitudes, and by analysing time-series of erosion/deposition and suspended sediment concentration at sites, representative for a type of sediment behaviour. 

1.2 Problem significance

Estuaries are extremely complex due to the interacting physical, chemical and biological processes. They are sites of high biological productivity, situated in densely populated areas, where often many pollution problems exist.The filtering role of estuaries makes them crucial transitional areas trapping significant quantities of particulate and dissolved matter through a wide variety of physical and biogeochemical processes. Cohesive sediments play an important role in these processes. Growing attention is paid to fine sediment particle transport in estuaries, arising both because of ecological problems (for example light-availability, important for primary production, is strongly related to the concentration of fine suspended sediment) and high dredging costs in harbours. Moreover, fine particles are important carriers for substances such as trace metals, radio nuclides and organic micropollutants, owing to their high adsorptive capacity. 
To preserve the water resources in these systems, where complex interactions of factors occur, decisions have to be made in the midst of many conflicting interests. There is a strong need in water quality management for a set of reliable numerical models, capable of predicting the consequences of such decisions. Transport models are the basis of such models.
The Tagus estuary, being one of the largest European estuaries, situated in a region with over 2 milion inhabitants (Greater Lisbon), supports important industrial, portuary and fishing activities. The sheltered shallow bay in the upper estuary is an important nursery ground owing to the high primary productivity. Besides the domestic and industrial effluents from this region, the estuary receives apreciable amounts of nutrients and organic matter of agricultural origin, principally by the Tejo, Trancão and Sorraia rivers, and by superficial run-off.
When these contaminants enter the estuary, cohesive sediments may be contaminated since many of these substances interact readily with the sediments once they deposit. These contaminants may include metals such as lead, zinc, mercury, or organic micropolluents such as pesticides, hidrocarbons, PCB’s, etc. Owing to their adsorbtive nature, sediments will extract these substances from the watercolumn and accumulate them on the bed.   

Dredging activities, resuspending these contaminated sediments, may cause serious desequilibrium of the ecosystems. 

The large quantity of organic matter present in the estuary and the high productivity associated to the sedimentary environment enhance oxygen consumation in the upper layers of the bottom sediment. A few millimeters below the sediment-water interface, a reducing environment develops This question becomes of particular importance once dredging activities provoce the resuspension of anaerobic sediments (containg reduced species such as ammonium, which may intoxicate the watercolumn if released in large quantities).

A model, simulating the global characteristics of fine sediment dynamics, may aid to localise areas where contaminants would be accumulated (e.g. in depositional areas). Coupled to a water quality model, with the attenuation of light in the water coupled to the turbidity, the model would help to simulate and understand the dynamics of the primary production in the turbid zones.

1.3 Outline of Upcoming Chapters

A general description of the Tagus Estuary is presented in the next chapter, where special attention is paid to the hydrodynamical regime, with some some results presented from the hydrodynamical model. The third chapter is an introduction to the basic fine sediment transport mechanisms, where the equations, used by the cohesive sediment transport model, are presented. In the next two chapter follows a description of the models used. The calibration of the model is presented in chapter 6, and in chapter 7 the general distribution of fine suspended sediments, as well as the basic mechanisms of fine sediment dynamics in the Tagus estuary are described and discussed. A short conclusion is made at the end of the two last chapters.  
