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Abstract

In this paper, lysimeter was installed to analyze the moisture fluctuations on the surface of a forest. The weight of the soil was
measured, and the moisture fluctuations were calculated through the difference in weight over time. The amount of dew condensation on
the surface of the ground was about 2-7 mm. January experienced the most dew condensation (7.2 mm). It was found that about 43 mm
of dew condensation was generated over one year. To analyze the characteristics of evapotranspiration in the forest, the
evapotranspiration on the surface was measured by the lysimeter method and the evapotranspiration on the upper part of the canopy was
measured by the eddy covariance method. These results were compared and analyzed. Until mid-October, the evapotranspiration of the
forest was active, and the amount of evapotranspiration on the top of the canopy was higher than the amount on the surface. Thereafter,
the amount of evapotranspiration on the top of the canopy decreased due to the lowering of temperature and net-radiation. The amount of
evapotranspiration on the surface and above the canopy showed the same tendency.
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Table 1. Summary of instruments at the measurement locations
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Fig. 1. Location of observation point.

Category Model Height(m) Observed data
Above canopy ai?miggt(;r CSAT3 24 Wind direction & speed, Air temperature
Gas analyzer EC155 24 CO»/H,O
Ground surface Lysimeter HU-LY60  Ground 0 ~ 0.36 Dew-condensation, Evapotranspiration
Net radiometer CNR4 23 Net radiation
AWS WXT510 2, 19 Wind speed, relative humidity, temperature, etc.
ete. Soil temperature TCAV Ground 0.05 Soil temperature
Soil heat flux HFPO1 Ground 0.05 Soil heat flux
Soil moisture CS616 Ground Soil moisture

0.1, 0.2, 0.4, 0.8




(a) Lysimeter
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(b) Eddy covariance system

Fig. 2. Observation equipment.
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Fig. 3. Daily lysimeter evapotranspiration and dew condensation.
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Fig. 4. Monthly lysimeter evapotranspiration and dew condensation.

Table 2. Monthly amount of lysimeter evapotranspiration and dew condensation

Ly-dew condensation(mm)

Ly-evapotranspiration(mm)

Month Total Unit area Total Unit area
(mm) (mL/m?/day) (mm) (mL/m?/day)
20-Jul 2.102 68 21.665 699
20-Aug 1.999 64 21.656 699
20-Sep 4.009 134 18.844 628
20-Oct 4.622 149 15.613 504
20-Nov 3.246 108 15.901 530
20-Dec 5.750 185 10.917 352
21-Jan 7.195 232 14.181 457
21-Feb 4.174 149 17.105 611
21-Mar 2.416 78 22.462 725
21-Apr 2.753 92 22.354 745
21-May 3.196 103 23.990 774
21-Jun 1.939 65 23.654 788
Avg. 3.620 119 19.030 626
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Fig. 5. Evapotranspiration of lysimeter (ground) and eddy covariance (canopy).
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Table 3. Correlations between lysimeter evapotranspiration and meteorological data

Lysimeter Wind Air Relative Soil Soil Soil Net
-ET speed temp. humidity heat flux moisture Temp. radiation

Lysimeter-ET 1

Wind speed -0.219* 1

Air temp. 0.304** -0.819%** 1

Relative humidity -0.032 -0.466%**  (.599%** 1

Soil heat flux 0.142 -0.497%%%  (.798%**  (.625%** 1
Soil moisture 0.157 -0.078 0.362%**  0.541%*%*  0.660%** 1

Soil Temp. 0.325%%* -0.787*%%  0.900%**  0.484%k*  (.537** 0.193* 1
Net radiation 0.388*%#* -0.197* 0.368%** -0.048 0.240* 0.090 0.377%** 1

p<.05, "p<.01, "p<.001

Table 4. Correlations between eddy-covariance evapotranspiration and meteorological data

Eddy-ET Wind Air Relei'tiYe Soil S.oil ITIet. Soil
speed temp. humidity heat flux moisture radiation Temp.
Eddy-ET 1
Wind speed 0.029 1
Air temp. 0.516%** -0.012 1
Relative humidity — -0.230%** -0.079 0.103%** 1
Soil heat flux 0.075%* -0.090** 0.759%** 0.353%#%* 1
Soil moisture 0.317%** 0.002 0.505%*%* 0.397%** 0.313%** 1
Net radiation 0.674%+*%* 0.072%* 0.366%*%*  -0.347***  -0.]134%** 0.028 1
Soil Temp. 0.286%** -0.015 0.708%** 0.501%** 0.586%** 0.812%** -0.039 1

p<.05, "p<.01, "p<.001
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