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In this work, solar radiation in Thailand was investigated using satellite-based approaches.
A satellite-based solar radiation model was developed for calculating monthly average of daily global
radiation. Digital data from GMS4, GMS5, GOES9 and MTSAT-1R satellites collected during a 15-
year period (1995-2009) were used as the main input of the model. To test its performance, the model
was employed to calculate monthly average of daily global solar radiation at 38 solar monitoring
stations across the country. The results of the test showed that values of monthly average of daily
global radiation calculated from the model and those obtained from the measurements were in good
agreement with the root mean square difference of 6.1%. After the validation, the model was used to
calculate monthly average of daily global radiation over the country and the results were displayed as
solar radiation maps. These maps reveal that the geographical distribution of solar radiation in Thailand
is strongly influenced by the northeast and southwest monsoons.

A satellite-based artificial neural network model was also developed to estimate daily
global solar radiation. The effect of the cloud on solar radiation was represented by a satellite-derived
cloud index. The model was trained by using the back propagation algorithm. To validate the model, it
was used to estimate daily global radiation by using independent datasets. The results of the validation
showed that the values root mean square difference (RMSD) between the estimated and measured daily
global radiation were in the range of 10.1-13.9%.

Finally, semi-empirical models for estimating global, direct and diffuse solar irradiance
under clear sky condition in Thailand were developed. The models express global, direct and diffuse
irradiances as function of aerosol optical properties, water vapour and total column ozone. The models
were validated against independent datasets. It was found that values of global, direct and diffuse solar
irradiances calculated from the models and those obtained from the measurements were in good
agreement.
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