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A simple model using global irradiance for estimation of solar spectral
irradiance in any place
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Abstract

Some conventional models of solar spectral irradiance required several weather parameters to consider
influence of aerosol, ozone, and NO2. We presented 2 models to estimate solar spectral irradiance in any
place used a few weather parameters. Although the presented models did not require parameters of
aerosol and ozone, global solar irradiance and its coefficient were added to estimate solar spectral
irradiance. The global solar irradiance contained influence of aerosol and ozone. One of the presented
models calculated by using a few measured spectrum data in a site could estimate solar spectral irradiance
less than 10% error in short wavelength range, less than 5% error in middle and long wavelength ranges
at points where had not measured spectrum data. Estimation error of another presented model using an

approximate curve of the global solar irradiance coefficient was larger 2~3 points than the former

presented model.
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Fig.1 Global irradiance coefficients of 4 sites.
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Fig.2 Global irradiance coefficients in a clear day (2008/8/11)
and a cloudy day (2008/8/18).
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Fig.3 Global irradiance coefficients and its approximate curve
in Gifu.
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Fig.4 Estimation of solar spectrum using global and direct
solar irradiance coefficient in Gifu (2008/10/13).
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Fig.5 Monthly mean errors of estimation value of the

advanced model 1 in short wavelength range in 2008.
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Fig.6 Daily integrated values of measured and estimated solar
spectrum using the advanced model 2 in Gifu (2008/10/13).
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Fig.7 Estimation errors in short wavelength range of the

advanced model 2 in a clear day and a cloudy day.
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Fig.8 Monthly mean errors in short wavelength range of the
advanced model 2 in 2008.
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and clearness index.
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