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ABSTRACT

Distributed areal rainfall is important data for hydrological modeling. Spatial interpolation is used to predict
the values of a continuous variable at unmeasured points. This study compared the distribution and prediction
error in the spatial interpolation maps of rainfall derived from different methods. Inverse Distance Weighted (IDW)
using a power (p) equal to 2 and 3, and number of neighbor point (n) equal to 15, 30, and 50 points point and
Kriging Ordinary (KrigOrd) with Circular, Exponential, Gaussian, Linear, and Spherical model were used and their
predictions compared. Cohen’s kappa coefficient and mean absolute error were used to compare distribution and
error in spatial interpolation, respectively. The results indicated that the distribution and parameters obtained from
different spatial interpolation methods were in good agreement as indicated by k values (0.9202 to 0.9999) but
results of IDW predicted a gradual change, while that from KrigOrd had localized features and abrupt change. The
lowest spatial interpolation error from measurements in the north, northeast, central, east and south (east coast)
parts was obtained for IDW with p of 2 with differing number of neighbors equal to 15, 15, 50, 50, and 15 points
respectively, while that for the south (west coast) was obtained using the KrigOrd with a linear setup. Mean absolute
error (MAE) for each method was 133.88 132.49 114.83 184.01 181.54, and 142.52 millimeters or 11.30, 10.25, 10.58,

11.76, 10.90, and 5.44 percent of the mean annual rainfall, respectively.
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Figure 1 Climatic regions of Thailand based on Thai Meteorological Department.
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Table 2 Comparison of the spatial distribution of mean annual rainfall of Thailand based on different Inverse

Distance Weighted (IDW) parameters (power, p, and number of neighbor point, n) using Cohen’s kappa

coefficient.
p=2 p=3 p=3
n=15 n=30 n=50 n=15 n=30 n=50 n=15 n=30 n=50
n=15 1 n=15 1 n=15 08676
p=2 n=30 0.9202 1 p=3 n=30 09649 1 p=2 n=30 0.8416
n=>50 09421 0.9421 1 n=50 09480 0.9800 1 n =50 0.8150
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Table 3 Comparison of spatial distribution of mean annual rainfall of Thailand based on different Kriging Ordinary

models (KrigOrd).

KrigOrd Cir Exp Gau Lin Sph
Cir 1.0000
Exp 0.9994 1.0000
Gau 0.5339 0.5341 1.0000
Lin 0.9999 0.9994 0.5339 1.0000
Sph 1.0000 0.9994 0.5339 0.9999 1.0000

Remark: Cir is Circular, Exp is Exponential, Gau is Gaussian, Lin is Linear, and Sph is Spherical.
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- 000
Figure 2 Distribution of mean annual rainfall of Thailand as predicted by the Inverse Distance Weighted (IDW)

method using different powers (p) and number of neighboring points (n).
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3000

Figure 3 Distribution of mean annual rainfall of Thailand as predicted by on the Kriging Ordinary method using

different models: i.e., Circular, Exponential, Gaussian, Linear, and Spherical.
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Figure 4 Mean annual rainfall Isohyets obtained from Inverse Distance Weighted (IDW) and Kriging Ordinary
(KrigOrd) method of the selected areas in Thailand.

Remarks: - p is power of IDW and n is number of neighboring points,

- Cir is Circular, Exp is Exponential, Gau is Gaussian, Lin is Linear, and Sph is Spherical.
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Table 4 Mean absolute error (MAE) of the spatial interpolation of areal mean annual rainfall of Thailand using different methods.

Kriging
MAE p=2 p=3 Ordinary
n=15 n =30 n =50 n=15 n =30 n =50 Circular Exponential Linear Spherical
North (mm.) 160 (134) 158 (138) 158 (140) 163 (139) 161 (137) 161 (136) 178 (147) 178 (147) 178 (147) 178 (147)
(%) 1352 (11.30) 1332 (11.61) 13.35 (11.80) 13.78  (11.71) 13.62  (11.55) 13.60  (11.52) 15.07  (12.42) 15.06 (12.41) 1507 (12.42) 15.07  (12.42)
Northeast (mm.) 180 (132) 181 (136) 181 (139) 188 (134) 188 (135) 189 (135) 188 (139) 188 (139) 188 (139) 188 (139)
(%) 1396  (10.25) 14.02  (10.49) 14.04 (10.78) 1451 (10.34) 1457  (10.42) 1459  (10.46) 1454 (10.77) 14.54 (10.77) 1454  (10.77) 14.54  (10.77)
Central (mm.) 125 (119) 122 (115) 121 (115)° 134 (128) 132 (126) 132 (125) 141 (131) 141 (131) 141 (131) 141 (131)
(%) 11.54 (10.95) 11.23  (10.63) 11.17 (10.58) 1234 (11.76) 1220 (11.61) 12.14  (11.55) 1299  (12.04) 12.98 (12.04) 1299  (12.04) 1299  (12.04)
East (mm.) 256 (196) 254 (188) 254 (184) 271 (205) 268 (201) 268 (194) 273 (188) 273 (188) 273 (188) 273 (188)
(%) 16.36 (12.52) 16.21 (12.01) 16.23 (11.76) 17.33  (13.09) 17.15  (12.85) 17.11 (12.37) 1745  (11.98) 17.45 (11.98) 1745  (11.98) 17.45  (11.98)
Southeast  (mm.) 277 (181) 282 (191) 287 (192) 291 (190) 292 (196) 294 (198) 277 (183) 277 (183) 277 (183) 277 (183)
(%) 16.65 (10.90) 16.94  (11.46) 17.23 (11.56) 1746  (11.42) 1757 (11.77) 17.66  (11.88) 16.64  (10.99) 1664 (10.99) 16.64  (10.99) 16.64  (10.99)
Southwest ~ (mm.) 410 (152) 422 (170) 429 (149) 433 (173) 429 (165) 429 (165) 403 (143) 403 (143) 403 (143) 403 (143)
(%) 15.65 (5.79) 16.12 (6.48) 16.37 (5.71) 16.52 (6.61) 16.38 (6.29) 16.39 (6.32) 15.39 (5.44) 15.39 (5.45) 15.39 (5.40) 15.39 (5.44)

Remark: - values in parenthesis indicate MAE after outlier removal.

- *is the lowest MAE compared with that derived from other spatial interpolation methods (considered till 4™ decimal place).

- IDW is Inverse Distance Weighted, p is power, and n is number of neighboring points.
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