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ABSTRACT

Since the terrain of Korea is complex, micro- as well as meso-climate variability is extreme by loca-

tions in Korea. In particular, air temperature of agricultural fields is influenced by topographic features of

the surroundings making accurate interpolation of regional meteorological data from point-measured data.

This study was carried out to compare spatial interpolation methods to estimate air temperature in agri-

cultural fields surrounded by rugged terrains in South Korea. Four spatial interpolation methods including

Inverse Distance Weighting (IDW), Spline, Ordinary Kriging (with the temperature lapse rate) and Cokri-

ging were tested to estimate monthly air temperature of unobserved stations. Monthly measured data sets

(minimum and maximum air temperature) from 588 automatic weather system(AWS) locations in South

Korea were used to generate the gridded air temperature surface. As the result, temperature lapse rate im-

proved accuracy of all of interpolation methods, especially, spline showed the lowest RMSE of spatial

interpolation methods in both maximum and minimum air temperature estimation.
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Table 1. Monthly averaged air temperature lapse rate

Maximum air Minimum air
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Jan. 0.0068 0.0082
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Oct. 0.0058 0.0066
Nov. 0.0058 0.0073
Dec. 0.0062 0.0079
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Table 2. Comparison of RMSEs of monthly mean maximum air temperature estimated by four spatial inter-
polation methods

IDW Spline Ordinary Kriging Cokriging
a b a b cl dl c2 d2 el e2
Jan. 1.32 0.57 0.99 0.52 1.26 0.71 1.00 0.65 1.23 1.00
Feb. 1.25 0.56 0.90 0.51 1.12 0.65 0.97 0.53 1.12 0.97
Mar. 1.17 0.66 0.88 0.56 1.16 0.73 0.95 0.56 1.16 0.95
Apr. 1.05 0.88 0.81 0.72 0.96 0.85 0.85 0.76 1.08 0.85
May 1.20 1.07 0.94 0.89 0.98 1.02 0.92 0.91 1.27 0.93
Jun. 1.31 1.10 1.02 0.92 1.08 1.03 0.98 0.92 1.29 0.98
Jul. 1.22 0.95 0.97 0.81 1.05 0.92 0.98 0.83 1.12 0.97
Aug. 1.27 0.77 0.95 0.69 1.14 0.92 0.97 0.69 1.14 0.97
Sep. 1.20 0.70 0.86 0.60 1.00 0.74 091 0.59 1.00 0.90
Oct. 1.19 0.63 0.90 0.56 0.97 0.56 0.95 0.54 1.05 0.95
Nov. 1.20 0.55 0.92 0.52 1.21 0.73 0.93 0.55 1.21 0.93
Dec. 1.22 0.74 1.01 0.73 1.26 0.86 0.97 0.82 1.26 0.97
Avg. 1.22 0.77 0.93 0.67 1.10 0.81 0.95 0.70 1.16 0.95

a: no use temperature lapse rate, b: use temperature lapse rate, cl: no use temperature lapse rate and gauss model as va-
riogram model, dl: no use temperature lapse rate and exponential model as variogram model, c2: use temperature lapse
rate and gauss model as variogram model, d2: use temperature lapse rate and exponential model as variogram model, el:
use elevation value as a secondary variable and gauss model as variogram model, e2: use elevation value as a secondary
variable and exponential model as variogram model.

Table 3. Comparison of RMSEs of monthly mean minimum air temperature estimated by four spatial in-
terpolation methods

IDW Spline Ordinary Kriging Cokriging

a b a b cl dl c2 d2 el e2
Jan. 1.59 1.21 1.39 1.07 1.94 1.56 1.31 1.16 1.94 1.31
Feb. 1.48 1.14 1.32 1.02 1.79 1.44 1.24 1.11 1.79 1.24
Mar. 1.34 0.86 1.18 0.80 1.45 1.04 1.21 0.80 1.45 1.21
Apr. 1.32 1.06 1.21 0.94 1.46 1.20 1.28 0.97 1.46 1.28
May 1.36 1.05 1.29 0.97 1.52 1.21 1.40 1.04 1.52 1.39
Jun. 1.30 0.84 1.13 0.81 1.27 0.92 1.21 0.81 1.27 1.21
Jul. 1.15 0.69 0.97 0.67 1.10 0.75 1.02 0.67 1.10 1.02
Aug. 1.21 0.73 1.00 0.70 1.12 0.77 1.03 0.69 1.12 1.02
Sep. 1.40 0.94 1.17 0.87 1.36 1.04 1.20 0.88 1.36 1.20
Oct. 1.75 1.44 1.52 1.28 1.95 1.70 1.56 1.30 1.95 1.56
Nov. 1.55 1.11 1.31 1.01 1.65 1.33 1.27 1.08 1.65 1.27
Dec. 1.51 1.14 1.32 1.01 1.76 1.33 1.26 1.11 1.76 1.26
Avg. 1.41 1.02 1.23 0.93 1.53 1.19 1.25 0.97 1.53 1.25

a: no use temperature lapse rate, b: use temperature lapse rate, cl: no use temperature lapse rate and gauss model as va-
riogram model, d1: no use temperature lapse rate and exponential model as variogram model, c2: use temperature lapse
rate and gauss model as variogram model, d2: use temperature lapse rate and exponential model as variogram model, el:
use elevation value as a secondary variable and gauss model as variogram model, €2: use elevation value as a secondary
variable and exponential model as variogram model.
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Table 4. Comparison of regional RMSEs of monthly mean maximum air temperature estimated by four spa-
tial interpolation methods

IDW Spline Ordinary Kriging Cokriging
Province
a b a b cl dl c2 d2 el e2

Gangwon 1.01 0.64 1.02 0.58 1.54 0.82 1.10 0.73 1.58 1.10
Gyeonggi 0.66 0.61 0.63 0.55 0.72 0.62 0.60 0.50 0.80 0.61
Chungbuk 0.70 0.51 0.60 0.45 0.60 0.59 0.57 0.48 0.62 0.57
Chungnam 0.69 0.59 0.53 0.44 0.67 0.53 0.58 0.47 0.71 0.59
Jeonbuk 0.71 0.45 0.64 043 0.83 0.68 0.72 0.45 0.87 0.73
Jeonnam 0.75 0.70 0.72 0.69 0.79 0.82 0.69 0.71 0.89 0.69
Gyeongbuk 0.80 0.71 0.79 0.67 0.99 0.80 0.78 0.66 1.06 0.78
Gyeongnam 0.90 0.76 0.74 0.60 0.77 0.66 0.71 0.62 0.82 1.71

a: no use temperature lapse rate, b: use temperature lapse rate, cl: no use temperature lapse rate and gauss model as va-
riogram model, dl: no use temperature lapse rate and exponential model as variogram model, c2: use temperature lapse
rate and gauss model as variogram model, d2: use temperature lapse rate and exponential model as variogram model, el:
use elevation value as a secondary variable and gauss model as variogram model, e2: use elevation value as a secondary
variable and exponential model as variogram model.
* metropolitan citys were included in nearby areas.

Table 5. Comparison of regional RMSEs of monthly mean minimum air temperature estimated by four spatial
interpolation methods

IDW Spline Ordinary Kriging Cokriging
Province
a b a b cl dl c2 d2 el e2

Gangwon 1.07 0.93 1.35 0.74 1.92 1.11 1.36 0.96 1.92 1.35
Gyeonggi 1.01 0.92 0.98 0.84 1.05 1.03 1.00 0.89 1.05 1.00
Chungbuk 0.98 0.89 0.95 0.86 0.99 0.92 1.00 0.89 0.99 1.00
Chungnam 0.90 0.91 0.79 0.72 0.98 0.95 0.83 0.76 0.98 0.83

Jeonbuk 0.98 0.95 0.92 0.75 1.26 1.32 0.93 0.78 1.26 0.93

Jeonnam 1.03 0.98 0.98 0.96 1.14 1.19 0.98 1.00 1.14 0.97
Gyeongbuk 0.99 0.93 1.09 0.90 1.59 1.21 1.06 0.87 1.59 1.06
Gyeongnam 0.92 0.66 0.80 0.58 0.92 0.84 0.85 0.63 0.92 0.85

a: no use temperature lapse rate, b: use temperature lapse rate, cl: no use temperature lapse rate and gauss model as
variogram model, dl: no use temperature lapse rate and exponential model as variogram model, c2: use temperature lapse
rate and gauss model as variogram model, d2: use temperature lapse rate and exponential model as variogram model, el:
use elevation value as a secondary variable and gauss model as variogram model, e2: use elevation value as a secondary
variable and exponential model as variogram model.
* metropolitan citys were included in nearby areas.
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