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Abstract This study estimates and evaluates the extreme value of 30 m-resolution daily maxi-
mum and minimum temperatures over South Korea, using inverse distance weighting (IDW),
parameter-elevation regression on independent slopes model (PRISM) and generalized extreme
value (GEV) method. The three experiments are designed and performed to find the optimal
estimation strategy to obtain extreme value. First experiment (EXP1) applies GEV firstly to
automated surface observing system (ASOS) to estimate extreme value and then applies IDW to
produce high-resolution extreme values. Second experiment (EXP2) is same as EXP1, but using
PRISM to make the high-resolution extreme value instead of IDW. Third experiment (EXP3)
firstly applies PRISM to ASOS to produce the high-resolution temperature field, and then
applies GEV method to make high resolution extreme value data. By comparing these 3 experi-
ments with extreme values obtained from observation data, we find that EXP3 shows the best
performance to estimate extreme values of maximum and minimum temperatures, followed by
EXP1 and EXP2. It is revealed that EXP1 and EXP2 have a limitation to estimate the extreme
value at each grid point correctly because the extreme values of these experiments with 30 m-
resolution are calculated from only 60 extreme values obtained from ASOS. On the other hand,
the extreme value of EXP3 is similar to observation compared to others, since EXP3 produces
30m-resolution daily temperature through PRISM, and then applies GEV to that result at each
grid point. This result indicates that the quality of statistically produced high-resolution extreme
values which are estimated from observation data is different depending on the combination and
procedure order of statistical methods.
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Fig. 1. Locations of ASOS and AWS in South Korea (height
Unit: m).
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Fig. 2. Schematic diagram for the three experiments to estimate fine-resolution distribution of temperature extreme values.
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Fig. 3. Extreme value of daily maximum temperature over South Korea that can happens once in 5, 10, 20 and 30 years (Unit: °C).
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Fig. 4. Same as in Fig. 3, but for daily minimum temperature (Unit: °C).
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Fig. 5. Extreme value of daily maximum/minimum
temperature from ASOS + AWS. Black dot means return
value and grey dots represent the 99% confidence interval of
the extreme value. Blue, green, and red dots indicate EXP1,
EXP2, and EXP3, respectively (Unit: °C).
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Fig. 6. Spatial distributions of difference between estimated extreme values from AWS and each experiment for daily

maximum temperature (Unit: °C).
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Fig. 7. Same as in Fig. 6, but for minimum temperature (Unit: °C).

Fig. 8. Averaged value of difference between estimated
extreme values from AWS and each experiment for daily
maximum (a) and minimum (b) temperature (Unit: °C).
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Fig. 9. Standard deviations (a) and Box plot (b) of daily
maximum (red) and minimum (blue) temperature for ASOS
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Fig. 10. Scatter plots of altitudes against daily maximum (a-¢) and minimum (f-g) temperature for ASOS + AWS. (a) and (f)
indicate climatology over 15 years (1999~2013). The others represent extreme values of ASOS + AWS for each return period.
Here, all panels include its regression line.
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