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Abstract This study estimates and evaluates the daily January temperature from 2003 to
2012 with 30 m-resolution over South Korea, using a modified Parameter-elevation Regres-
sion on Independent Slopes Model (K-PRISM). Several factors in K-PRISM are aso adjusted
to 30 m grid spacing and daily time scales. The performance of K-PRISM is validated in terms
of bias, root mean sguare error (RMSE), and correlation coefficient (Corr), and is then com-
pared with that of inverse distance weighting (IDW) and hypsometric methods (HY PS). In esti-
mating the temperature over Jgu idand, K-PRISM has the lowest bias (-0.85) and RMSE
(1.22), and the highest Corr (0.79) among the three methods. It captures the daily variation of
observation, but tends to underestimate due to a high-discrepancy in mean atitudes between
the observation stations and grid points of the 30 m topography. The temperature over South
Korea derived from K-PRISM represents a detailed spatial pattern of the observed tempera-
ture, but generally tends to underestimate with a mean bias of —0.45. In bias terms, the estima-
tion ability of K-PRISM differs between grid points, implying that care should be taken when
dealing with poor skill area. The study results demonstrate that K-PRISM can reasonably esti-
mate 30 m-resolution temperature over South Korea, and reflect topographically diverse sig-
nals with detailed structure features.

Key words. PRISM, fine-scale temperature, geographic information system, interpolation
method, inverse distance weighting, hypsometric method
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Fig. 1. The number of in-situ weather observation stations
working in each year.
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Fig. 4. Digital map of topographic facet over South Korea derived from (a) 16-directions and (b) 8-directions.
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Table 2. Skill scores of daily mean temperature in January
derived from 16Dir-K-PRISM and 8Dir-K-PRISM for 10
years from 2003 to 2012 (Skill scores are caculated a each
AWS site over South Korea and averaged).

S Korea  16Dir-K-PRISM 8Dir-K-PRISM
(MeanT) Bjass RMSE Corr Biass RMSE Corr
2003 -070 213 082 -070 162 0.80
2004 -059 196 077 -057 150 0.75
2005 -024 170 081 -024 143 0.79
2006 -043 177 077 -041 177 075
2007 -067 196 074 -062 192 0.72
2008 -037 171 080 -036 172 077
2000 -048 199 081 -049 200 0.80
2010 -043 210 084 -043 208 082
2011 -026 192 082 -025 189 079
2012 -033 176 081 -032 174 0.78
Average -045 190 080 -044 177 078
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Fig. 10. Spatial distribution of daily mean temperature (°C) in January averaged over 10 years from 2003 to 2012 derived from
16Dir-K-PRISM (left) and 8Dir-K-PRISM (right) over South Korea.
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Fig. 11. Spatial distribution of daily mean temperature biases in January 2012 derived from 16Dir-K-PRISM (left) and 8Dir-K-
PRISM (right) (Biases are calculated at 352 AWS sites over South Korea).
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