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In this work, semi-empirical models for estimating global horizontal, direct normal 
and diffuse horizontal solar irradiances under cloudless skies were developed. These models 
express the irradiances as functions of the Angstrom turbidity coefficient, Angstrom 
wavelength exponent, precipitable water and total column ozone. The formulations of these 
models were based on global, direct normal and diffuse irradiance data, aerosol data and 
precipitable water data collected at three solar monitoring stations : Chiang Mai (18.78 °N, 
98.98 °E), Nakhon Pathom (13.82 °N, 100.04 °E) and Songkhla (7.20 °N, 100.60 °E). The 
total column ozone at the positions of these stations were derived from AURA/OMI satellite. 
The model validations for global and diffuse components were carried out by using 
independent measurement data set from the three stations together with an independent data 
set collected at Ubon Ratchathani (15.25 °N, 104.87 °E). It was found that the global model 
predicted the global irradiance with the root mean square difference (RMSD) and mean bias 
difference (MBD) of 4.3% and -0.04%, respectively whereas the diffuse model showed an 
agreement with RMSD and MBD of 14.3% and 3.6%, respectively. The direct normal 
irradiance estimated from the model was compared with measurements at Chiang Mai, 
Nakhon Pathom and Songkhla and the results showed a good agreement with RMSD and 
MBD of 7.3% and 1.2%, respectively. The performance of global and direct models compared 
favorably when tested against other models. 
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