Modeling and the statistic validation of the relationship between illuminance and solar irradiance in northeast of Brazil
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In Brazil and particularly in the Northeast of Brazil, ILLUMINANCE  measures are not part of routine meteorological station measures, and therefore they are still rarer than solar irradiance measures. In this context, two stations  were installed in Pernambuco: one in Recife (maritime tropical climate) in April 2003 and the other in Pesqueira (tropical and semi-arid) in September 2004 for carrying out simultaneous measurements of hourly solar irradiation  and ILLUMINANCE which permit the modeling and the statistic validation of the relationship between these two parameters and with this, makes the estimation of ILLUMINANCE possible where there existed only information on solar irradiation. The models of Alados et al. with original coefficients and those calculated locally and the Perez et al. with local coefficients were analyzed. The Alados model with local coefficients showed a superior statistical performance, producing a mean bias deviation in the order of 3.4% and 0.8% and root mean quadratic deviation of 10.4% and 3.1% respectively for Recife and Pesqueira. The results are quite acceptable and they are inside the interval of deviation of the experimental measures. The sensor of  Pesqueira have been in operation for almost a year and considering a maximum annual drift of ± 2% and an initial calibration error equal to 5% at the most, the experimental deviation of the luminous efficiency would be 10% and in the case of Recife, considering 2 years of operation, would result in 12%.







