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Abstract; Vegetation is one of the determining factors for soil temperature variation and thermal transfer, which are
important processes for the energy and water exchange on the land-atmosphere interface. This study was to understand the
impacts of vegetation on soil thermal diffusivity through comparing observations on forested and bared lands. The
observations were made in broadleaved Korean pine forest over Changbai Mountain during 2007. The annual cycle of soil
temperature and thermal properties at five depths were measured, together with soil volumetric water content and leaf area

index.. The soil thermal diffusivity and damping depth of the soil temperature fluctuations were estimated using the heat
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conduction equation and the sinusoidal-fluctuating temperature at the ground surface. The potential environmental factors for
the thermal properties were explored. The results show that soil temperature in both bared land and forest had similar spatial
and temporal variations but with different magnitudes. With increasing soil depth, the amplitude of annual temperature
variation decreased gradually, while both its phase and annual average temperature itself increased. In comparison with the
based soil, the annual average temperature of the surface soil layer in the forest was 0.8°C lower, the annual amplitude of
soil temperature was 2.6—2.9°C lower, and the temperature phase was 0.2—0.24 rad lower, suggesting that the maximum
and minimum temperatures of the forest lagged by 11—14 days behind those of the bare land. The damping depth and
thermal diffusivity increased with the soil depth, with an exception for the 1.6—3.2m layers where slightly decrease with
depth was observed. It is indicated that soil moisture and leaf area index are probably responsible for the different

characteristics in soil temperature and thermal properties between the forest and bared land.

Key Words: soil temperature ; thermal diffusivity; broadleaved korean pine forest; damping depth
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Table 1 The annual temperature amplitude A7, , phase ¢,, average value fand determination coefficients R in different depths z (m) of the
bare land and broadleaved Korean pine forest, estimated with equation (3)

HyF A =

Surface condition R Depth 2/m AT /°C ,/rad T, /C R

#LH Bare land 0 19.85+0.27 1.87+0.01 6.23+0.19 0.94
0.4 11.240.12 2.15+0.01 6.970.08 0.96
0.8 9.440.11 2.36+0.01 7.1x0.08 0.95
1.6 7.15+0.07 2.69+0.01 7.3920.05 0.96
3.2 3.15+0.03 3.43+0.01 7.39+0.02 0.96

HKIA Forest land 0 10.91=0.11 2.09+0.01 5.59:£0.08 0.96
0.05 10.47+0.11 2.14+0.01 5.6+0.08 0.96
0.2 9.320.1 2.27+0.01 5.7740.07 0.96
0.5 7.88+0.08 2.44+0.01 5.88+0.06 0.96
1 6.17+0.06 2.65+0.01 6.06+0.04 0.97
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Table 2 The damping depth d and thermal diffusivity k at different depths z of the bare land and broadleaved Korean pine forest, estimated

with amplitude- and phase-equation

. A H AN TA T
A IEAF R Estimated with amplitude-equation Estimated with phase-equation
Surface condition Depth z/m
d/m k/(m?/s) d/m k/(m%/s)
b Bare land 0—0.4 0.70 0.49x1077 1.44 2.06x1077
0.4—0.8 2.34 5.47x1077 1.83 3.32x1077
0.8—1.6 2.87 8.25x1077 2.42 5.82x1077
1.6—3.2 1.95 3.79%1077 2.18 4.75%1077
BN Forest land 0—0.05 1.21 1.46x1077 1.02 1.04x1077
0.05—0.2 1.29 1.66x1077 1.16 1.35x1077
0.2—0.5 1.78 3.17x1077 1.74 3.03x1077
0.5—1 2.04 4.18x1077 2.38 5.64x1077
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Fig.3 Soil temperature difference between bare land and forest 4 MO ARHTERRIES LAl HESTg
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