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ABSTRACT

A long-term gridded historical data at 3 km spatial resolution has been generated for practical regional
applications such as hydrologic modelling. However, overly high or low values have been found at some grid
points where complex topography or sparse observational network exist. In this study, the Inverse Distance
Weighting (IDW) method was applied to properly smooth the overly predicted values of Improved GIS-based
Regression Model (IGISRM), called the IDW-IGISRM grid data, at the same resolution for daily precipitation,
maximum temperature and minimum temperature from 2001 to 2010 over South Korea. We tested various effective
distances in the IDW method to detect an optimal distance that provides the highest performance. IDW-IGISRM
was compared with IGISRM to evaluate the effectiveness of IDW-IGISRM with regard to spatial patterns, and
quantitative performance metrics over 243 AWS observational points and four selected stations showing the largest
biases. Regarding the spatial pattern, IDW-IGISRM reduced irrational overly predicted values, i. e. producing
smoother spatial maps that IGISRM for all variables. In addition, all quantitative performance metrics were
improved by IDW-IGISRM; correlation coefficient (CC), Index Of Agreement (IOA) increase up to 11.2% and 2.0%,
respectively. Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) were also reduced up to 5.4% and
152% respectively. At the selected four stations, this study demonstrated that the improvement was more
considerable. These results indicate that IDW-IGISRM can improve the predictive performance of IGISRM,
consequently providing more reliable high-resolution gridded data for assessment, adaptation, and vulnerability
studies of climate change impacts.

Key words : Improved GIS-based Regression Model, High-Resolution Gridded Climate Data, Inverse Distance Weighting
Method.
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Fig. 1. Topography and locations of 60 ASOS (red
cross) and 243 AWS (black dot) used for cali-
bration and validation, respectively.
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Fig. 2. lllustration of the IDW interpolation method at
each grid point.
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Table 1. Monthly threshold values for maximum and minimum temperatures employed in IDW-IGISRM

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Tmax(T) 11.9 12.7 17.4 23.7 27.9 294 328 33.0 30.3 25.6 20.7 15.1
Tmin(T) —141  —139 -93 -3.0 3.7 8.4 13.8 13.7 6.2 —0.6 =75 —123
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Fig. 3. Annual mean precipitation (mm) averaged over 243 AWS from 2001 to 2010.
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Fig. 6. Spatial patterns of climate variables based on 243 AWS stations for the validation period from 2001 to
2010.

Table 2. Annual mean, maximum, and minimum values during the validation period for the climate variables and
corresponding differences (numbers in parenthesis) between the observation and models.

OBS IGISRM IDW-IGISRM

Prep(mm)  Tmax(C)  Tmin(C) Prep(mm)  Tmax(C)  Tmin(C) Prep(mm)  Tmax(C) Tmin(C)

1,382.3 18.0 7.0 1,351.0 18.0 7.1
Avg. 13589 18.0 69 (+23.4) (0.0) +0.1) (~79) (-0.1) (+0.2)
2,985.8 20.3 113 1,858.2 203 113
Max  2,0354 206 120 (+950.4) (—0.2) (—0.8) (—1772)  (-03) (—0.8)
. 1,051.1 13.7 ~5.0 1,049.1 134 0.9
Min1,025.2 15 20 (+25.9) (+2.2) (~17.0) (+23.9) (+1.9) (—2.8)
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Fig. 7. Inter-comparison of performance measures for Prcp, Tmax and Tmin. MAE and RMSE is normalized for

visualizing the graph.

Table 3. Evaluation of performance measures for annual mean precipitation, maximum and minimum temperature

IGISRM IDW-IGISRM
Variables
cC 10A MAE RMSE cc I0A MAE RMSE
0.768 0.854 176.961 243.560
P 722 84 185. 272.
rep 07 0848 85.900 72.930 (A6.4%) (A0.7%) (W4.8%) (¥10.8%)
0.741 0.866 0.694 1.028
T 71 . 71 1.
fax 0.713 0855 0718 093 (A4.0%) (A13%) (¥3.3%) (W4.0%)
. 0.675 0.842 1.239 1.649
Tmin 0.607 0.826 1310 1.945 AL (A20% Vsa%) Vis2%)
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