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CHAPTER 6.- CONCLUSIONS 
 
 
 
 
Discussion 

 
In this report has been explained the necessity to apply numerical models for the 
problem of transport in coastal bodies under stratification presence. The numerical 
model analysed is based on Finite Volume Method discretization in the partial 
equation and Unstructured Mesh in the domain definition.  
 
The fact to use FVM represents a decreasing of a computational time (the method is 
able to compute more points per second) respect another finite approaches. This is due 
to the facility of code implementation, even in the conceptual point of view it’s a 
method very clear and straight forward. For this reason the model allows the 
implementation of other modules that describes any problems such as mud transport, 
water quality models or flood and dry analyses. Another property is that FVM is 
based on a conservative law, which it’s applied directly in the scheme definition such 
has been shown. 
 
The fact to use unstructured mesh allows to obtain more accuracy in the mesh 
wherever the user be interested or the problem required, for example channels or 
inlets). So in the unstructured mesh, the size of the element can be bigger in the zones 
less interesting or smaller in zones of high interest. In another point of view, and 
according to the Curant number, the fact to use large elements in deep zones allows 
the reduction of Cr and avoids instability problems, or is the same, increasing time 
steps. As well the adaptability on the boundary is better than the structured mesh. 
Otherwise the fact to use 3-D model allows the study of the problems related with the 
stratification presence, re-circulation flow or baroclinic effects. The result to use 3D is 
the possibility to obtain vertical profiles of the salinity, temperature how as been 
shown before.    
 
Has been shown that the scheme used in the transport equation is upwind for the 
convective flow and central for scheme for the diffusive term. This first order of 
accuracy in the first case and second order of accuracy in the diffusive term. As well 
in time is explicit and only first order accuracy. In overall the scheme is not optimal 
accuracy and is not unconditionally stable how has been shown introducing the 
Currant number. However, the accuracy is won in the unstructured mesh introducing 
high resolution in the interested points that compensate the small accuracy in the 
numerical scheme. 
 
 
Finally this model can be used suitability as environmental management, or toxic 
evaluation like has been shown in the example in Merja Zerja lagoon. However in the 
example has been shown the first step of any analyse (hydrodynamic behaviour) and a 
transport study. So, once set up the hydrodynamic the model is ready to analyse a 
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water quality model, specific toxic transport, etc… in 3D distribution, even in a 
stratified presence.  
 
Future lines of investigation 

 
Even the simple scheme adopted, the fact to use FVM and Unstructured mesh seems 
to be a good way for advance in accuracy and computational time in problems of the 
transport process under stratified flow. As well FVM and unstructured mesh are 
suitable to be used in conservative problems in the environmental fluid mechanics 
such as water quality models or toxicology forecast. 
 
However, in the analogous way to the rectangular grid it is proposed as a future lines 
of investigation use explicit schemes for the equations formulated from FVM such as 
Crank-Nicholson or implicit or algorithms such as QUICKEST or PISO. These 
schemes have been used successfully in rectangular grids.    
 
Another point that can enhance the solution is the points distribution how has been 
shown in the chapter 3.1. Related with this distribution there are the adaptative 
grids. The adaptative grids is a grid that automatically clusters grid points in regions 
of high flow field gradients; it uses the solution of the flow field proprieties to locate 
the grid points in the physical domain in the next step. This enhance has to be related 
to the new generation of computers that allows higher computational speed for a 
simulation that involves a large numbers of nodes such the presented here.  
 
Otherwise the model analyses don’t take into account some process that can be 
important such as Near-shore currents, process in toxic pollutants (chapter 1.2.) or 
groundwater exchange. These processes can be interesting to be included in the 
implementation in new versions of the code. 
 

 


