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Monthly solar radiation re-estimation in Shandong based on

Angstrom-Prescott model and spatial interpolation

WANG Ren-zheng' SHAN Zheng-duo' WANG Jianxin' MENG He’ GONG Xiang"

( 1.School of Mathematics and Physics Qingdao University of Science and Technology Qingdao 266061 China;
2.Qingdao Environmental Monitoring Center Qingdao 266000 China)

Abstract : Based on the Angstrom-Prescott model and spatial interpolation method an estimation method of monthly solar
radiation in Shandong Province is constructed herein and the accuracy of the proposed method is verified using the
radiation observation data from three national stations ( Jinan Juxian and Fushan) and those from Heze Liaocheng

Zibo and Qingdao. First based on the observation data of radiation and sunshine percentage between 1992 to 2015 from
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the three national stations the Angstrom-Prescott model coefficients ( A-P coefficients) in different months are obtained
using the least square fitting method and verified using the observation data in 2016. Then the solar radiation in Heze
Liaocheng Zibo and Qingdao is estimated using different spatial interpolation methods and an optimal spatial
interpolation method is selected based on these results. Finally this method is compared with other methods in literature.
The estimation results of monthly solar radiation in the national stations in 2016 show that the monthly average o is
approximately 3.5% and the monthly average ¢ py; is approximately 17 MJ/m* ~24 MJ/m® proving that the AP coefficient has a high
accuracy. From the estimation results of monthly solar radiation in Heze Liaocheng Zibo and Qingdao stations the minimum
curvature method with the least error ( oy is approximately 7.22% ¢y is approximately 16 MJ/m* ~69 MJ/m®) is selected as the
optimal spatial interpolation method. Compared with other methods in literature results show that the accuracy of monthly solar radiation
estimation based on the proposed method is higher and it can be extended to other regions.

Key words : total monthly solar radiation; Angstrom-Prescott model; spatial interpolation; Shandong Province
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Table 1 ~ Observation station location information
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2 .
Table 2 Coefficients of Fushan Jinan and Juxian
1 2 3 4 5 6 7 8 9 10 11 12
a 0.16 0.15 0.19 0.26 0.25 0.29 0.26 0.22 0.18 0.13 0.10 0.12
b 0.25 0.42 0.50 0.53 0.62 0.57 0.57 0.57 0.53 0.48 0.37 0.25
a 0.15 0.19 0.25 0.27 0.32 0.42 0.38 0.30 0.30 0.16 0.09 0.09
b 0.26 0.30 0.37 0.49 0.51 0.36 0.39 0.44 0.33 0.43 0.41 0.33
a 0.18 0.20 0.20 0.38 0.26 0.35 0.30 0.23 0.22 0.18 0.13 0.15
b 0.22 0.32 0.50 0.35 0.64 0.53 0.58 0.63 0.51 0.44 0.36 0.21
A-P a N X b
o AY 3
o 2 a-b AP
AP .
. AP (1) 3 2016
1, 2016 6
o 3 3.
3 N 3
Table 3  Error table of Fushan Jinan and Juxian stations
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Fig.1 Comparison of the estimated monthly radiation values in Fushan Jinan and Juxian 2016
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4

Table 4  Error table of the spatial interpolation method

e 4.28% 4.53% 4.37%
oruse /(MJ *+ m™2) 21.40 22.74 22.17
O yrE 14.40% 14.53% 14.78%
oruse /(MJ *+ m™2) 69.96 70.68 71.33
e 7.14% 6.67% 7.29%
oruse /(M) + m™2) 37.52 35.1 36.85
e 3.07% 3.82% 4.34%
ruse /(MJ + m™2) 16.05 19.65 21.63
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Fig.2 Comparison of the total solar radiation of the observation stations 2016 and 2017
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Table 5 Comparison of the adjacent method and proposed method

Ovre  Opyse/( MJ * m?) Ovre  Opyse/( MJ * m~?)
4.28% 21.40 4.18% 22.19
14.40% 69.96 14.83% 72.06
7.14% 37.52 8.37% 41.99
3.07% 16.05 6.07% 30.44
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