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Studies on Spatial and Temporal Variations of Soil Moisture in Forest in Water Source

Area of Yuanyang Terrace
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Abstract: The volumetric water contents (VWC) in different depths (10, 20, 30, 40, 60, and 100 cm, re-
spectively) of the forest soil which serves as the water source for the agricultural terrace fields nearby in
Yuanyang., Yunnan Province, China were measured by high-precision soil moisture measurement instru-
ment ML2x. Rules of temporal and spatial variations of VWC were analyzed. Significantly regular distri-
bution patterns of VWC in soil profile were observed. The VWC increased with the soil depth, and it was
higher in rainy season than in dry season. The variation coefficients increased with the soil depth. In the
same slope., it was higher the middle part than those in lower and upper parts, in which the values of varia-
tion coefficients in different positions of a slope were in the order of low > up > middle, and similarly,
rain season > dry season. Factors such as season, soil depth and slope positions all had significant influ-
ences on VWC. The average value of VWC presented obvious variations with time. Different variation pat-
terns were found in different soil layers: the changes of VWC in surface soil were the same as precipitati-
on, it almost was not affected by rainfall and transpiration in deep soil, and the variation range of the time
series was small. The water demands in the soils with different depths in wet season were more than in dry
season, and with the increase of soil depth, VWC presented the trend of increase.
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Fig. 1 The geographical position of Quanfu Village Basin
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Table 1  Changes of soil moisture of different soil layers between wet and dry seasons

?ﬁe;}/f:cm FA O OPEARC B/ % ifEZE BREAB/ Y% WAME BRI 9SWESEXE/% it £ (353
10 w 85 10.79 7.01 64.97 1. 20 25.2 9.28~12. 30 0.76 —0.54
D 85 8.78 2.60 29.62 4.10 14.9 8.22~9.34 0. 30 —0.63

2 w 85 15.01 6. 34 42. 24 5.83 33.17 13.64~16. 37 0. 86 0. 00
D 85 11.52 2. 40 20. 83 6.37 17.33 11.01~12. 04 0.14 —0.61

30 W 85 19.11 3.89 20. 36 9.00 27.70 18.27~19.95 —0.74 0.38
D 85 16.99 1.99 11.71 13.77 26.43 16.56~17.42 2.10 7.49

10 W 85 17.59 2.57 14.61 9.57 24.90 17.03~18. 14 —0.76 1.77
D 85 17.23 1.92 11.14 14. 63 28.17 16.82~17.65 3.04 13.47

60 w 85 20.07 2.72 13.55 16. 60 28.70 19.49~20. 67 1.02 0.40
D 85 19. 89 1. 89 9.50 15.47 25.50 19.49~20. 30 0. 37 0.07

100 w 85 25.21 2.87 11.38 18.63 31.93 24.59~25.83 0.29 —0.10
D 85 23.94 1.63 6. 81 20.03 31.23 23.59~24.30 1.74 6.01
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Table 2

Changes of soil moisture of different slope positions berween wet and dry seasons

B F FEARK  WME/ % R BRER/ N WME O WKRE 9SKEFXI/ % i 12 353
Bk w 85 17.94 2.83 15.77 10.48 22.717 17.32~18.55 —0.56 —0.17
D 85 19.23 1.37 7.12 14.67 22.03 18.93~19.53 —0.66 0.88

5 21.42 1.88 8.78 16.58 26. 10 21.01~21.82 0.01 0.05

Hr D 85 20. 65 1.42 6. 88 17.44 24.76 20. 34~20. 96 0.37 —0.05
) w 85 16. 02 4.49 28.02 10. 42 27.58 15.05~16.99 0.99 —0.13
#F D 85 11. 21 2.61 23.28 8.02 26. 82 10. 64~11. 77 3.24 16. 34
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Table 3 Changes of the time sequence of soil moisture
Ay
T JZ/em

5 6 7 8 9 10 11 12 1 2
0~20 6.17 9.61 15. 29 11. 36 17. 85 11.05 10. 73 8.78 11. 60 9.27
20~60 15.33 18. 68 20.07 18. 33 17.97 18. 28 17. 87 17.09 17.45 17. 48
60~100 26. 34 25.91 25.63 24. 85 27.10 31.00 23.49 22.64 23.06 23.21
Ccv 63. 34 45.21 25. 45 37.11 25.27 50. 24 36. 84 43.13 33. 00 42.10

W& /mm 256 318 364 164 181 94 74 41 37 53
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Table 4 Soil water storage capacity of different soil layers berween wet and dry season mm
) T 2B/ cm
B
0~10 10~20 20~30 30~40 40~60 60~100 0~100
W 9.32 14. 26 18.78 17.57 41. 33 99.72 249. 30
D 9.24 11.14 16.91 16.72 38.21 93.04 232.60

P31 0.08 3.12 1.87

0. 85 3.12 6.68 16.7
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