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ABSTRACT

Models to estimate solar radiation have been used because solar radiation is measured at a smaller
number of weather stations than other variables including temperature and rainfall. For example,
solar radiation has been estimated using the Angstrom-Prescott (AP) model that depends on two
coefficients obtained empirically at a specific site (4Pcx;) or for a climate zone (APprc). The
objective of this study was to identify the coefficients of the AP model for reliable estimation of solar
radiation under a wide range of spatial and temporal conditions. A global optimization was
performed for a range of AP coefficients to identify the values of AP, that resulted in the greatest
degree of agreement at each of 20 sites for a given month during 30 years. The degree of agreement
was assessed using the value of Concordance Correlation Coefficient (CCC). When APk, was used
to estimate solar radiation, the values of CCC were relatively high for conditions under which crop
growth simulation would be performed, e.g., at rural sites during summer. The statistics for 4APrc.
were greater than those for APcy,; although APf.... had the smaller statistics than AP, did. The
variation of CCC values was small over a wide range of AP coefficients when those statistics were
summarized by site. APy was included in each range of AP coefficients that resulted in reasonable
accuracy of solar radiation estimates by site, year, and month. These results suggested that AP,
would be useful to provide estimates of solar radiation as an input to crop models in Korea. Further
studies would be merited to examine feasibility of using APr,... to obtain gridded estimates of solar
radiation at a high spatial resolution under a complex terrain in Korea.
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Fig. 1. Location of the weather stations where
observation data of solar radiation and sunshine
duration were collected from 1986-2015.
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Popov(1979)

Climate zones a b
Cold and temperate climate 0.18 0.55
Dry tropical climate 0.25 0.45
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