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	Resum: The increased contribution of solar energy in the power generation resources requires an accurate estimation of global and direct beam solar radiation incident on the earth’s surface. The estimation of global radiation is performed by means of numerical weather prediction models that include all the information to solve the temporal, geographical and atmospheric conditions variability. Being this the basis of the forecast of solar radiation for energy applications. However, the radiative transfer schemes implemented in meteorological models show limitations in the estimation of atmospheric radiation and extinction, with systematic errors in the simulation of solar radiation.
This thesis presents the development of a forecasting system based on solar radiation simulations of the WRF-ARW meteorological mesoscale model, Bias corrections of global radiation from post-processing techniques and direct beam radiation estimations using a parametric model. The WRF-ARW model is applied in the Iberian peninsula with a spatial resolution of 4kmx4km and hourly temporal resolution. The annual evaluation of the model using 114 radiometric stations in Spain for the year 2004, shows rMBE of 9.8%, rRMSE of 51% and correlation coefficient r of 0.89 with the most significant errors in spring (rMBE=14%, rRMSE=42% and r=0.89) and summer (rMBE=11%, rRMSE=37% and r=0.91). The overestimation for clear sky conditions is over 80 W·m−2 and the underestimation below -80 W·m−2 are presented in overcast sky conditions for the entire range of Sun’s position vector between the horizon and the zenith. 
The post-processing techniques implemented and evaluated in northeastern Spain (Catalonia) through 90 radiometric stations are: Model Output Statistics (MOS), Artificial Neural Networks (ANN), Kalman Filter (KF) and Recursive method (REC). These techniques selected from the literature are used to minimize the systematic errors of the forecasts due to differences between the results of simulations and observations.  Combination of the techniques has also been analyzed, being the KF and MOS post-processes those with the best results in annual average with a rMBE of 1.2%, rRMSE of 43% and correlation coefficient of 0.92. The annual rates of correction are 87% and 17% for Bias and RMSE, respectively. 
To estimate direct beam radiation and sunshine hours, five parametric models have been evaluated. The Macagnan model showed the best performance. The estimation is performed from the atmospheric transparency index calculated through global radiation corrected by KF and MOS post- processes.  The Bias corrections of global radiation, estimations of direct beam radiation and sunshine hours are spatially interpolated through geostatistical method of Kriging. The results are evaluated to analyze the strengths and weaknesses of interpolation according to geographic and atmospheric behavior of the study area. 
Finally, the system is implemented and evaluated over 48h forecast of year 2009. The results have provided a valuable set of data to analyze the Bias correction of post-processes and the estimation of direct beam radiation from the elements of the forecast system with 48 hours ahead. The implementation of these methodologies on a forecasting system allows the impact analysis of bias correction, estimation of direct beam radiation and sunshine hours from meteorological forecast simulations. Thus, the results provide a relevant contribution for future applications of solar radiation forecast on solar radiation energy sector.
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