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ABSTRACT

The spatial and temporal distribution of soil moisture was characterized from soil moisture data
through the intensive monitoring using Time Domain Reflectometry (TDR). The recession of soil
moisture after a rainfall event was characterized and the empirical equation was used in the recession
curve analysis. Recession analysis provides features of soil moisture variation such as recharge and
stability depending upon locations of monitoring. The wetness index was useful for explaining spatial
and temporal distributions of soil moisture and recession characteristics at hillslope scale.
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sand (%)
Fig. 2. Soil particle distribution.
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Fig. 3. Wetness index of study area by (a) SFD and (b) MFD.
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Fig. 4. Soil moisture monitoring positions.
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Table 1. Coordinates, wetness index, vertical depths of monitoring positions.

section point X y z

wetness index

wetness index . .
wave guide position

(MFD) (SFD)
1 19753  210.19 20694 3.563 4.874 surface, subsurface 30cm
2 196.55  200.29  200.05 4,927 5.791 surface, subsurface 30cm
3-1 204.03 19737  199.38 4.437 2.988 surface, subsurface 30cm
apper 32 205.82  204.87 205.02 4379 2.961 surface, subsurface 30cm, 60cm
6-4 198.10 193.05 194.89 5.142 6.797 surface, subsurface 10cm
3 199.50 19039 193.84 5.498 5911 surface, subsurface 10cm
4 199.50 18049 187.90 5.764 5.818 surface, subsurface 30cm
middle 6-1 196.33 183.15 189.88 5.657 3.498 surface, subsurface 30cm, 60cm
6-2 198.12 17893  186.68 5.981 3.402 surface, subsurface 30cm, 60cm
6-3 198.70 167.68 180.51 5.763 3.857 surface, subsurface 30cm
5 20244 17059 18233 6.400 6.112 surface, subsurface 30cm, 60cm
lower 6 20048 160.69 177.44 6.476 6.605 surface, subsurface 30cm
7 20048 150.80 173.11 6.982 6.884 surface, subsurface 30cm
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Fig. 5. Soil moisture recession curve at 30cm subsurface
point of position 1 (a) and log-log plot (b).
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Fig, 6. Recession curves at upper section of study area.
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(b) Point 7 during second rainfall
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Fig. 9. Recession slopes of upper, middle and lower sections.
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Table 2. Slope and coefficient of determination, R?, of recession curves.

. . first rainfall second rainfall
section point Sope 7z STope 7z
1surface -0.005 0.004 -0.089 0.854
Isubsurface 30cm -0.153 0.952 -0.110 0.964
2surface -0.053 0.852 -0.028 0.842
2subsurface 30cm -0.029 0.846 -0.045 0.692
3surface -0.040 0.988 -0.035 0.958
3subsurface 10cm -0.040 0.888 -0.030 0.905
upper 3-1surface -0.068 0.958 -0.052 0.929
3-1subsurface 30cm -0.078 0.976 -0.055 0919
3-2surface -0.065 0915 -0.069 0.887
3-2subsurface 30cm -0.042 0.929 -0.029 0.930
3-2subsurface 60cm -0.024 0.871 -0.023 0.934
6~4surface -0.072 0.982 -0.058 0.970
6-4subsurface 10cm -0.051 0.955 -0.045 0.953
4surface -0.083 0.785 -0.042 0.957
4subsurface 30cm -0.022 0.898 -0.017 0976
6-1surface -0.050 0.988 -0.044 0.969
6-1subsurface 30cm -0.017 0.976 -0.017 0.948
middle 6-1subsurface 60cm -0.015 0.979 -0.017 0.966
6-2surface -0.032 0.978 -0.036 0.931
6-2subsurface 30cm -0.015 0.950 -0.012 0.953
6-2subsurface 60cm -0.025 0.953 -0.021 0.961
6-3surface -0.081 0.882 -0.063 0911
6-3subsurface 30cm -0.040 0.908 -0.035 0.924
Ssurface -0.024 0.397 -0.046 0.900
Ssubsurface 30cm -0.047 0.945 -0.045 0.956
Ssubsurface 60cm -0.045 0.926 -0.049 0.922
lower 6surface -0.039 0.991 -0.043 0.919
6subsurface 30cm -0.019 0.791 -0.031 0.753
7surface -0.395 0.973 -0.030 0.936
7subsurface 30cm -0.022 0.928 -0.023 0.905
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Fig. 10. Wetness index and recession slopes.
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Fig. 11. Wetness index and soil moisture recharges.
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Table 3. Soil moisture recharges at monitoring positions.

section point soil moisture(%) section point soil moisture(%)
1surface - 6.7 . 6-1surface 4.7
1subsurface 30cm 5.7 6-1subsurface 30cm 1.5
2surface 8.8 6-1subsurface 60cm T2
2subsurface 30cm 7.8 . 6-2surface 0.2
middle .
3surface 8.8 "~ 6-2subsurface 30cm 1.5
3subsurface 10cm 7.7 6-2subsurface 60cm 2.6
upper 3-1surface N 6-3surface ‘ 1.3
3-1subsurface 30cm 5.1 6-3subsurface 30cm B 2.1
3-2surface 6.1 5surface 11
3-2subsurface 30cm 4.3 Ssubsurface 30cm - - 10.8
3-2subsurface 60cm 4.1 Ssubsurface 60cm - 11.3 .
6-4surface 6 lower 6surface 6.6
6-4subsurface 10cm 44 6subsurface 30cm 5.6
. 4surface 13 Tsurface - 11.3
middle .
4subsurface 30cm 24 Tsubsurface 30cm 169

Table 4. Statistical features of measured soil moisture results.

section point mean variance skewness
1surface 1691 8.68 -1.44
1subsurface 30cm 20.25 15.05 0.37
2surface 23.89 ’ 8.35 -2.51
2subsurface 30cm 18.15 11.23 -1.51
3surface 2264 8.30 -2.54
3subsurface 10cm 23.64 6.98 -2.44
upper 3-1surface 25.82 10.78 -0.65
3-1subsurface 30cm 24.17 8.00 -0.16
3-2surface 21.44 8.62 -1.41
3-2subsurface 30cm 25.038 3.02 -1.61
3-2subsurface 60cm 24.60 2.59 -1.92
6~4surface 18.39 6.62 -0.92
6-4subsurface 10cm 14.27 2.83 -1.49
4surface 18.31 1.94 1.40
4subsurface 30cm 25.70 0.90 -1.65
6-1surface 23.15 4.12 -1.23
6-1subsurface 30cm 30.04 0.72 -0.62
middle 6-1subsurface 60cm 29.72 0.84 -1.35
6-2surface 24.71 1.62 0.39
6-2subsurface 30cm 27.99 0.39 -1.14
6-2subsurface 60cm 25.08 1.16 -1.32
6-3surface 20.63 291 1.33
6-3subsurface 30cm 21.98 1.35 -0.39
Ssurface 19.63 12.30 -2.66
Ssubsurface 30cm 20.10 13.65 -2.42
Ssubsurface 60cm 21.95 17.74 -2.24
lower  6surface 24.29 6.68 -1.98
6subsurface 30cm 20.32 3.88 -2.08
Tsurface 25.02 12.87 -2.61

7subsurface 30cm 81.99 35.59 -2.23
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