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Climatological Characteristics in the Variation of
Soil Temperature in Korea
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Abstract: Climatological characteristics in the wvariation of soil termperatures in Korea were imvestigated using Korea
Meterological Administrafion’s observation data. And the impacts of soil moisture on the wvariation of soil termperatire
were examined using observed precipifation data. The climatological averages of soil terperatures are ranged from 144 to
15.0°C regardless of depths. And they showed an latitudinal gradient with a warm temperature at the southern region and
“I7” shape as in the air temperatire with a high wvalue along the coastal region. The relafively higher heat capacity and
low conductivity of soil compared to those of the air resulted in the significant delay of the maximum and minirmum date
with depth. As a results, soil acts ag a heat source during winter while a heat sink during summer. Global warming and
urban heat island have increased the soil temperatures with an average rate 03~05°C/10-year ag in the air temperature
during last 30 years (1973~2002). However, the warming rate is maximized during spring confrary to the winter in the air
terrperature. The termrporal wvariation of soil temperatures is strongly affected by that of scil moisture through an
modification of the heat capacity and heat comvection. In general, the increased soil moistire clearly decreased the
terrporal variations and increased the deep layer soil temmperatures during cold season.
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Table 1. Anual range of 30-year mean air and soil termeratues from 1973 1 2002, Ave_Range wis caleulaed using 9

stations except Jeju and dhe unit is °C.
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Table 2. Termporal trends of annual mean air and soil termperatures ("C/10-year) during 30 years for each station

a) The recert 30 years (1973 to 2002),

Depth (m)

Station/Depth Ta

Sfc 005 0.1 02 03 0.5 1.0 1.5 30 5.0
Ullemmngdo 028 0.30 0.40 032 0.36 025 0.37 027
Gangnemg 0.3% 028 0.30 026 0.16 0.18 0.15 0.30 033 041 0.43
Chinicheon 025 0.17 021 020 022 026 020 028 0.08 026 -0.08
Suwon 0.64 0.42 032 0.50 0.55 0.46 076 070 071 0.86 0.89
Dagjeon 0.56 082 052 0.55 0.46 0.42 029 041 0.41 053 0.66
Incheon 0.54 024 0.4% 0.11 0.31 024 029 021 038 029 0.34
Iolcpo 022 073 0.46 032 0.32 0.36 007 0.18
Teoal 0.36 0.30 0.50 0.3% 026 0.35 0.36 0.44
Busan 041 053 0.3% 0.32 0.33 0.33 029 029 02% 038 0.48
Jgju 0.37 0.40 031 0.54 0.44 0.60 088 1.18
FAL 0.40 0.41 0.40 0.33 03 0.31 031 0.35 038 0.47 0.45

b) The past 30 yearz (1943 to 1972),

Station/Depth Ta Depth ()

3fc 005 0.1 02 03 0.5 1.0 1.5 30 50
Dasgu 024 017 036 -0.32 017 0,33 0.10 007 0.06 0.14 -0.02
Jeonju 026 0.17 013 -0.20 0,09 007 026 020 022 021 0.16
Iolcpo 0.03 -0.67 0.64 -0.65 0,60 -0.40 026 011
A, 0.17 -0.23 -0.38 -0.39 -0.17 -0.05 0.04 0.04 0.11 0.10 0.0%
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