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Prediction Equation and Geographical Effect Analysis of the
Soil Temperature in Korea
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SUMMARY

For the analysis of geothermal energy utilization in agriculture, the relations between soil temperature and
geographical variables such as latitude, longitude, and sea level in Korea were analyzed and the regression
equations were suggested among them. The measured soil temperature data for four years in eighteen cities
were used to get the soil temperature fitting equation depending on the soil depth and the time of year in
each city. The mean correlation coefficient for those data fitting was 0.980. The correlation coefficient of
regression analysis for the mean soil temperature(Tn) on the geographical variables such as latitude, longitude
and height above sea level was 0.958, and those for soil surface temperature amplitude(Tss) and phase
constant(tp) were 0.889, 0.835. respectively. The relation between the apparent thermal diffusivity of the soil
and the three geographical variables was not significant. The regression equations for the mean soil
temperature(Tr), soil surface temperature amplitude(Tss) and phase constant(tp) adopting latitude(X),
longitude(X,), height above sea level(X;) were as follows : Tm = 50.049 — 0.849X, — 0.03131X, -
0.00622X:, Tss = —6.970 + 0.584X, + 0.00530X; - 0.00214X;, tp = 70.353 — 1.404X, + 0.02098X; +
0.00312X;3
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Table 1 Constants of the predicting equations
) ] ) Soil Soil App. Phase
City Yea{ .Lautude I.dongltude Helght* mean surf'flce thermal const.
(Depth:m) | :Xi(Deg.) | :Xx(Deg.) :X3(m) temp. swing diff. .
Tm°C) | T(°C) | :(m/day) tp(day)
Taekwanryung 37.68 128.75 842.0 8.74 13.99 0.048 23.00
Muan 35.10 126.28 23.3 15.77 14.06 0.025 24.64
Miryang 19~93 3548 128.75 12.5 14.90 14.68 0.034 20.05
Sogwipo 1996 33.23 126.57 519 | 1854 | 1216 0.023 28.20
Chinju 35.20 128.10 215 15.47 14.04 0.037 23.21
Changsu (8(1)’ 35.65 127.52 405.9 12.96 13.74 0.065 22.21
Chungju (1)33 36.97 127.92 50.0 13.55 15.36 0.090 20.72
Chorwon 38.15 127.32 154.9 12.22 15.68 0.049 20.70
Taejon 36.30 127.40 77.1 14.34 15.76 0.067 20.91
Mokpo 34.78 126.38 53.4 16.08 13.53 0.100 25.00
Pusan 35.10 129.03 69.2 16.52 14.31 0.039 23.89
Seoul* ]934 37.57 126.97 85.5 14.57 15.01 0.064 20.07
Suwon 1997 37.27 126.98 369 | 1375 | 15.04 0.050 21.00
Inchon 37.48 126.63 68.9 14.47 15.33 0.048 21.24
Yosu ((1):8: 34.73 127.73 67.0 | 1587 | 1430 0.043 | 26.19
Ullungdo :;(())’) 37.48 130.90 221.1 13.31 14.45 0.026 23.37
Cheju 33.52 126.53 22.0 17.80 13.56 0.066 25.64
Chunchon 37.90 127.73 74.0 14.31 15.94 0.050 20.00
Height* : Height above mean sea level, Seoul* : Data preiod is 1995~ 1998.
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Table 2 Mean correlation factor depending on soil depth
Soil depth(m)
- Average
Mean correlation factor
0.0 0.1 0.5 1.0
1993~1996 0.985 0.989 0.990 0.988 0.988
1994~1997 0.0 1.0 3.0 5.0
(Seoul*) 0.986 0.992 0.979 0.936 0.974
Seoul* : Data preiod is 1995~ 1998.

—500—



@) AL dE3 AeH g v

Table 3 Analysis of variance and correlation coefficient

C(I:/Inl:lt;%lgn Determiqation Standard error F value Significant
coefficient coefficient F value
T 0.958 0918 0.694 52.027 7.75E-08
Tss 0.889 0.790 0.485 17.529 5.15E-05
a 0.387 0.150 0.021 0.823 5.03E-01
tp 0.835 0.697 1.471 10.725 6.34E-04
Table 4 Results of regression analysis
Coefficient of equation t value
Constant X X, X3 Constant Xi X, X3
Tm 50.049 -0.849 -0.03131 -0.00622 2.567 -7.116 -0.200 -6.748
Tss -6.970 0.584 0.00530 -0.00214 -0.511 6.999 0.048 -3.320
tp 70.353 -1.404 0.02098 0.00312 1.702 ~-5.551 0.063 1.597
* Significant t value : t(14, 0.05)=2.145, ¥(14, 0.01)=2.977.
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8 10 12 14 16 18 o N 3)

Measured mean termperature of soil{oC)

Fig. 2 Comparison of predicted data with
measured data of mean temperature
of soil for geographical effect analysis.
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