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Simulation on Hourly Process of Solar Radiation in Yongding River Basin

SUN Xian-ren'” , HUANG Guo-xian’”* , TONG Si-chen', LI Xing-hua®, TANG Xiao-ya'*, LEI Kun’
(1. School of River and Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
3. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

[Abstract] According to the difference of solar radiation in different regions and topographical conditions, an hourly calculation
model of solar radiation at arbitrary direction and inclination angle was established. Using the solar radiation model to simulate the solar
radiation of Yongding River Basin from 1951 to 2018, and the hourly variation characteristics under different arbitrary inclination and
direction angles were analyzed. The results show that the annual solar radiation decreased in the Yongding River Basin from 1951 to
2018. The changing pattern of daily solar radiation is similar with a parabolic pattern at any inclination angle. The peak value of solar
radiation at different stations is greatly affected by geographical latitude and altitude. At any slope azimuth, the solar radiation gradually
decreases along the basin center to the East and West and presents a symmetrical distribution. Obvious monthly variations at arbitrary
inclination azimuth is shown in the solar radiation which has larger fluctuation in the period of January to March and October to Decem-
ber than in April to September. The research provides certain reference for quantifying energy budget, utilizing solar energy and analy-
zing land surface evaporation process.

[ Keywords] hourly numerical model; solar radiation; inclination angle; slope azimuth; Yongding River Basin
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Table 2 Maximum, minimum and average daily radiation at

Shuzhou and Huailai stations with differentinclinations
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K /b Ty K /b Ty

0 28. 46 3.39 16. 07 9.78 0.94 5.05

10 27.79 4.59 17.56 9.97 1.28 6.12

20 26. 81 5.67 18. 45 9.97 1.59 6. 04

30 25.78 6.58 18.95 10. 14 1.79 6.29

40 24.93 7.29 19. 03 10. 03 1. 68 6. 37

50 24. 64 7.62 18. 66 9.68 1.53 6.27

60 24.63 6.41 17.75 9.58 1.34 5.99
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Fig. 4 The calculated hourly and daily solar radiations under

different inclinations at Shuzhou and Huailai stations
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