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7 Summary and conclusions 
 
 
 
Tidal inlets are found at many places along the world’s shoreline. The 
long-term evolution of these tidal systems receives a growing socio-
economic and scientific interest. The morphodynamic behaviour of these 
systems is rather complicated and nowadays not enough understood. 
Therefore, modelling medium to long-term morphodynamic behaviour of 
tidal inlets play an essential role in modern coastal zone management. 
 
In this study we have contributed to improve the prediction of long-term 
morphodynamic evolution of tidal inlets and basins by extending the 
ASMITA model. Thus, a river has been included in the original formulation. 
This model is built on the idea that a tidal inlet system can be 
schematised into a number of morphological elements: flats, channel and 
delta, and that each element is represented by its volume. The river 
implies a new boundary condition for the evolution of the system. 
 
One of the main hypotheses assumed in the model is that each element 
tends to evolve towards a morphological equilibrium determined by the 
local, long term averaged hydrodynamic and morphometric conditions. 
 
With the new boundary condition -the river discharge- the system needs to 
continuously transport sediment from the channel (where the river flows 
to) to the outside world, to achieve an equilibrium situation. This is a 
“dynamical” equilibrium state where no volume changes are experienced 
by any of the elements of the system but sediment transport between them 
is not null. 
  
Considering a river discharge, ASMITA equations become more complex 
and linearisation is necessary to obtain volumes evolution with time. We 
can conclude that as much larger is the discharge, the approximation has 
less precision.  
 
As we are able to obtain the “exact” volumes at the new equilibrium state, 
that is without any simplification, a comparison between results coming 
from the linearised equations and from the full equations is presented (see 
chapter 4 for more details). 
 
There might be a balance between the value of the river discharge and the 
precision in solving the linearised ASMITA equations. As much larger is the 
river discharge, as much worth it is to take into account this boundary 
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condition in the model formulation, but at the same time, the solution has 
less precision. A compromise between both situations might exist.  

A sensitivity analysis has been done because of the nature of some input 
data, they might be estimated as they are not physically measurable. The 
sensitivity analysis shows that field data are needed to obtain accurate 
values of the two most sensitive parameters: horizontal exchange 
coefficient and global equilibrium concentration coefficient (see chapter 5 
for more details). Moreover, this analysis helps us to improve our 
understanding in the system behaviour. We might keep in mind that the 
main interest of this model is not to obtain precise results but to have an 
idea about how the system evolve, and, effectively, the sensitivity analysis 
gives more information about relations between elements and evolution 
with time. 

Subsequently, this model extension has been applied to the Santander Bay 
to gain insight into its morphodynamic behaviour. This bay is 
characterised by the presence of a small river and a harbour sited into the 
basin, for which dredging works are carried out in the channel every year. 
It is easy to understand that dredging activities creates a need of sediment 
in the channel. The aim of the dredging is to reach a certain depth in the 
channel, which can be also understood as a minimum amount of excess of 
water in the channel. The system reacts moving to a new dynamical 
equilibrium state where a need of sediment exists in the channel. Thus, 
the river helps to achieve the necessary depth condition in the channel, 
since it makes the channel be in a situation with a constant demand of 
sediment. Then, having a river in the bay reduces the dredging activities, 
compared to a situation without river.  
 


