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Spatial Correction of Global Horizontal Irradiation Under Complex Terrain

—As a Case Study in Sichuan Province

WANG Chuanhui' SHEN Yanbo?
1 Anhui Public Meteorological Service Center, Hefei 230031
2 CMA Public Meteorological Service Centre, Beijing 100081

Abstract: Based on the hourly 2 m temperature, relative humidity, surface pressure and visibility data of
158 stations in Sichuan Province during the period 1967 —2008, the monthly sunny global horizontal irradi-
ation (GHI) was calculated and integrated by using simple model for atmospheric transmission of sunshine
(SMARTS). The relationship between sunny GHI and altitude was established, which was applied to the
correction of GHI interpolation during the period 1990—2019, and the correction effect was verified. The
results show that the sunny GHI increases logarithmically with altitude, and the higher the altitude is, the
smaller the increase of sunny GHI with altitude becomes. In terms of radiation correction, the correction
range of Sichuan Basin with low altitude and flat terrain is the smallest, the high-altitude plateau in west-
ern Sichuan is in the middle, the transition zone between high and low altitudes is the largest. The results
of cross validation show that the annual mean absolute error of the seven stations is reduced from 182. 77

kW eh e+ m 2 to 145. 48 kW ¢« h « m %, while the relative error is reduced from 13. 41% to 10. 24%.
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The correction effect of winter half year is better than that of summer half year. After the correction, the

interpolation effect can be effectively improved by reducing interpolation error.

Key words: global horizontal irradiation, correction method, complex terrain, cross validation, Sichuan

Province
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Fig. 1 Altitude distributions of Sichuan
and its surrounding areas
(shaded: terrain, @ : radiation station,

+ . meteorological station without
observational radiation project)
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Table 1 Monthly and annual mean empirical coefficients of global horizontal irradiation variation with altitude

" Hy

1 2 3 4 5 6 7 8 9 10 11 12 s
a 15.93  11.83 16.80  14.23  15.14 13.79  11.44  10.81 13.38 13.16 11.95  15.02 163.47
B —3.97 42.09 77.93 128.32 150.42 159.54 181.37 168.43 109.46 78.05 36.31 —3.37 1124.60
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Table 2 Monthly and annual mean absolute error before and after corrections at 7 radiation stations
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At
‘ - T4
1 2 3 4 5 6 7 8 9 10 11 12
PTIERT  18.01 18. 00 18. 43 14.13 12.43 11. 75 13. 20 12. 36 13.69 15.52 16.91 18.33 182.77
ITIEfE 12,00 13. 45 12.93 10. 44 12.09 11.01 13.31 12. 43 10. 44 12.10  12.57 12.70  145.48
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