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Abstract 

World's population has grown in the last years with a subsequent increasing demand for 
water, whereas the available supply has not increased as much. Furthermore, climate 
change seems to have the potential to alter the rainfall pattern, which normally results in 
longer drought periods and stronger floods and therefore involves the necessity of  
better water management practices. 

Water management is often achieved by building reservoirs that provide storage 
capacity and retain flood waters to be slowly released in order to protect people and 
property. On the other hand, reservoirs also impact on the surrounding environment, 
changing the pattern of released water and worsening stored water quality. 
Consequently, if we are able to predict and delimit the processes that worsen stored 
water quality, we will also be able to mitigate its negative effects. Improving water 
quality means more water availability.  

Numerical models in reservoir hydrodynamics prove a useful tool for taking 
management decisions. In order to obtain a better characterization of the Riba-roja 
reservoir, the hydrodynamic model DYRESM was used to simulate the temporal course 
of the vertical temperature distribution in the reservoir (González, 2007). The 
conclusion was drawn that the model was able to estimate the temperature profiles in 
the whole water column except at the surface, where temperature was overestimated. 
For this reason, a calibration of the model parameters was recommended in order to 
have a better fit of the simulated data to the field data.  

In this work, MATLAB programming language has been used to automate the 
simulations with DYRESM, which has helped develop a program based on Monte Carlo 
simulations. By means of it, the parameters were simulated as stochastic random 
variables and the goodness of the model results was evaluated by estimating the Root 
Mean Squared value between simulations and observation. 

In this context, an exhaustive sensitivity analysis has been applied to all the model 
parameters, first parameter by parameter, in order to study their behavior, and 
afterwards, as a whole set (Hornberger-Spear-Young method) in order to take the 
parameter interaction in consideration. 

Subsequently, a calibration of the sensitive parameters was performed following the 
Generalized Likelihood Uncertainty Estimation (GLUE) approach, whose fundamental 
principle is to assume the existence of not only one optimum parameter set but several 
parameter sets due to the limitations in boundary conditions and observed data.  

All the simulation results from the Montecarlo realizations and their associated 
parameter sets were evaluated in terms of the same performance measure; all the 
simulations that exceeded a specified threshold of performance were given a positive 
likelihood weight and retained to calculate the prediction and uncertainty bounds. 

The temperature profiles obtained using the calibration results have improved the fit of 
the simulation data to the field data, therefore achieving the main goal of this thesis. 


