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Study on estimation method for sunshine duration using global radiation

Chong Wei Lv Wenhua Ding Lei Bian Zeqiang

(Meteorological Observation Center, China Meteorological Administration, Beijing 100081, China)

Abstract: A pyranometric method for determination of sunshine duration is proposed. Global solar radiation measured with pyranometer
and direct solar radiation measured with pyrheliometer at Solar Energy Resource Observation Station in Lijiang, Yunnan province is used.
The clearness index is set as an independent variable which is calculated from the ratio of global solar radiation to extraterrestrial solar
radiation, the sum of the time, for which the direct solar irradiance exceeds 120 W/m’, is set as the sunshine duration reference. The
relationship between clearness index and sunshine duration is analyzed, and the piecewise function is obtained by segmentation fitting for
estimating sunshine duration. Though the verification of the observation date in Lijiang, the sunshine duration reference and sunshine
duration estimated by the method have good correlation, the coefficient between the two sunshine durations is up to 0. 992 3, the
difference of the month summation is 0. 07 h, the root mean squared deviation of daily differences in a month is 0.5 h. And the method
has a good performance to estimate the sunshine duration.
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Fig. 1 Pyrheliometric sunshine duration f vs G/G,
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Table 1 Pyrheliometric and calculated sunshine duration

H 4 ELHER T b 55 H HE40 h
2012/4/1 10.93 10. 60
2012/4/2 10.33 10.32
2012/4/3 9.10 8.43
2012/4/4 9.50 8.97
2012/4/5 4.02 4.18
2012/4/6 4.78 4.88
2012/4/7 4.62 4.59
2012/4/8 1.22 1.45
2012/4/9 3.90 4.61
2012/4/10 7.08 7.16
2012/4/11 7.80 7.99
2012/4/12 5.25 5.84
2012/4/13 6.50 6.57
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2012/4/15 8.30 8.34
2012/4/16 5.42 5.45
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