1 Conclusions 

This thesis' objectives were to apply a biogeochemical model to a specific region and compare the results with field data. Since every model is a reality conceptualization, agreement between model and reality justifies model's simplifications and we gain confidence in the model. This confidence is essential if we are to apply it in areas where field data is not available or to build up scenarios. 

The chosen area was the Goban Spur/La Chapelle (south of the English Channel). We begun by coupling the biogeochemical model to a 1D vertical hydrodynamic model (first phase). After we coupled the same biogeochemical model to a 3D lagrangean
 transport model (second phase). We used these models to simulate the spring bloom, i. e., the time span between January and August. As reported in the previous chapter, model results agree fairly well with both theory and field data. 

Model results of the first phase behaved according to Sverdrup's spring bloom analysis. Specifically model results confirmed that the spring bloom start is controlled by physical conditions, mainly solar and radiation and stratification. It also revealed ammonia central role, for instance regulating the relative importance of new and regenerated production. 

The second phase provided a regional scale image. These results show a strong productivity at the continental slope. The use of lagrangeane tracers allows the identification of interesting features, highlighting the strong connections between hydrodynamic and production. Areas of strong upwelling, for instance, are easily identifiable. 

The biogeochemical model we used lacks a Microbial Food Web (MFW) module. At the other hand, our biogeochemical model is capable of providing results that agree with field data. We conclude that: (i) some of the MFW features
 are implicitly simulated by the model, (ii) as field data reveal (see results' chapter), at Goban Spur/La Chapelle the MFW is not particularly important and; (iii) finally, we may hope that the inclusion of a MFW module will improve our comprehension of the ecosystem and improve results.

On the introduction we proposed ourselves to answer some questions about the future usefulness as an engineering tool depends on practical aspects: 

· Is it easy to apply?

The biogeochemical model proved easy to apply. As we said, physical aspects control primary production so a calibrated and reliable hydrodynamic transport model is crucial.

· Is it too sensitive to initial and boundary conditions?

No, the biogeochemical model shows a realistic behavior. As we may expect, physical conditions during a specific year are far more important to plankton population than what happened the year before.

· Are initial and boundary conditions easily obtainable?

Yes, the data necessary to run the model is easily obtainable. Because specific populations weren't used, plankton data is generic and easy to obtain (or extrapolate). The model also needs ammonia, nitrate, nitrite, etc., initial values; these values are easily obtainable and reliable when available.

Due the biogeochemical model early stage of development, we feel that there is a lot of work to be made. Future work may be developed in various directions. Code enhancement can be made:

· Introducing new modules, for instance a MFW or fisheries one.

· The continuous actualization of the existing modules must be made. Introducing new variables and updating expressions must be a major concern.

The biogeochemical model shall develop taking into account the potential clients for its' results. We can easily foresee applications of this model to fisheries
, climate change and local or diffuse pollution. Application of this biogeochemical model to coastal engineering is also under way. 

� A lagrangeane transport model follows specific water masses. On this kind of model the observer drifts along with the current.


� Features like nitrification and mineralization.


� Fisheries impose a biomass export from the ecosystem; if the ecosystem is to be maintained healthy fisheries may not surpass new production.
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