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Modeling Soil Moisture Based on GIS in Small
Watershed of Loess Hilly Area
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Abstract: T he spatial and temporal variation of soil moisture content in small watersheds of Loess hilly are
a was studied at Sangta watershed. Data standardization was used for quantitative data processing based on
irsitu monitoring and lab analysis. T he regression equations for each month from May to October were
determined by taking monthly soil water contents as dependent variable and topographic wetness index,
standardized slope aspects coefficient, land use coefficient and relative elevation coefficient as independent
variables. Results showed that the multiple correlation coefficient R of regression equation were all above
0.78, coefficient of determination R2 ranged from 0.65 to 0.72, they all reached significant level (P<

Q 01). This study is useful to estimate soil water contents for regional soil erosion modeling.
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Table 1 Calculation of slope aspects coefficient
(°) 0~ 500 an
Groups for Slop Slope A verage soil water content in the range of O~ 500 cm
. Spots Land use ty pe Mean
comparison degree aspect 5 6 7 8 9 10
, 780 Waste grassland 10 North 13.84 13. 69 13.38 12. 87 13.02 13. 68 13. 41
713 Waste grassland 10 West 11.80 11. 65 11.86 11. 87 11.78 12.26 11. 87
) 81 Waste grassland 15 North 12.91 13. 69 13.38 12. 87 13.02 13. 68 13.26
793 Waste grassland 10 So ut hw est 11.05 10. 79 11.46 9.56 9.44 10. 53 10. 47
3 802 Woodland 4 North 13.71 13.26 12.99 12. 45 12.43 13.26 13.02
798 Woodland 0 East 11.07 10. 57 10.28 9.10 9.38 10. 01 10. 07
. 734 Waste grassland 8 North 21.99 15.76 18.2 14. 59 22.83 2.7 19.35
754 wasle grassland 10 Northeast 17.27 18. 18 17.34 16. 30 17.95 17. 44 17. 41
5 739 Waste grassland 3 Northwest 13.90 13.73 13.11 12. 64 13.33 14. 01 13. 45
741 Waste grassland 2 Northeast 14.41 14.23 13.59 13.22 13.72 14. 50 13. %4
6 763 Orchard land 23 Aoutheast 13.86 14.73 14.07 13.65 13.47 14. 63 14. 07
710 Ordard land 2 South 13.34 13.19 12.97 12. 58 12.52 13.23 12.97
7 778 Cropping slope land 20 Northeast 13.58 13. 41 13.61 12. 98 12.96 13.93 13. 41
778 Cropping slope land 18 South 12.86 11.28 11.02 10. 59 10.24 11.26 1121
1, 2.2
2
Yblriex = X ap /X mwrth ( 1)
: szdﬂt ’ X{x{p , N 2008 5 - 10 O’“” 500 cm
erth ’ 6
2 ( 2) 2
2 1,
index = ap relative relative rorth index = b grass
Y Xao/X x (X /X 2 Yinter = Xu/X (3)
Yindex N me ’ 2 Yindex ’ Xu
Xrelatil\e N Xn(rth , X g ass
1. 06, 0. 65,
8 1, 0. 90, 0. 77, 0. 81, 063 0.69
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Table2 Calculaation of land use coefficient
(°) 0~ 500 cm
Slop Slope Average soil water content in the range of 0~ 500 c¢m
Spots Land use type degree aspect 5 p p " 9 10 Mean
744 Woodland 23 East 9.79 9. 88 8.56 8. 14 8.22 9.14 8.96
756 Forestland 25 East 10. 29 10. 51 9.17 7. 66 8.33 9.61 9.26
753 Waste grassland 25 East 14. 63 14. 82 14.20 13. 53 13.76 14. 89 14. 30
764 Cropping slope land 22 East 14. 42 15.05 15. 81 14. 80 14. 48 16. 11 15. 11
772 Orchard land 20 East 10. 96 9.53 13. 11 8. 04 8. 65 8.93 9.87

3 2008 5-10

T able 3 T he data to construction of equations for each month from May to October in 2008

0~ 500 ¢m (Y)
. X X ap X i Average soil water content Y in the range of 0~ 500 ¢cm
Spots
5 6 7 8 9 10
1 1. 06 0.79 4.18 19. 47 18. 65 19. 15 18.92 19. 44 19. 60
2 1 0.75 3.22 9.15 9.24 8.78 9.17 8.63 9.34
3 1. 06 0.77 1.98 11.43 12.51 12.09 10.72 12. 06 12.72
4 0. 69 0.75 1.87 9.80 11.08 11. 40 6.92 10. 65 11.33
5 0. 65 0.77 4.23 9.83 8.91 8.01 6.79 6.98 8.85
6 0. 63 0.77 3.06 9.79 9.88 8.56 8 14 8.22 9.14
7 0. 63 0.77 3.55 8.98 9.30 9.00 7.94 7.72 8.46
8 0. 63 0.77 4.67 9.40 9.21 8. 65 7.92 7.83 8.79
9 1. 06 1 2.32 14. 68 15.51 15.57 14.55 14. 67 15.48
10 0. 65 0. 81 4.12 10. 52 9.54 9.11 891 8.55 9.56
46 0. 65 0.77 2.87 8.24 8.02 7.30 6.61 8.37 8.00
2008 5-10 Y 7 Y=13.82Xu+ 7. 67X wp + 0. 32X wi— 6.96  (6)
N X/u me 8 Y: 13. 64X lut 5. 89X ap + O. 5 1X wi 7. 50 ( 7)
X wi N Ex cel 9 Y= 13. 15X .+ 5. 72Xm‘/1 + 0.34X.i— 3.05 ( 8)
N 2008 5_ 10 10 Y: 15. (BXlu'l' 8. 33me + 0. 27Xu’i— 8. 22 (9)
(9~ (9) )
Y=9.5Xu+ 16.38X s+ 0. 53X — 11. 11 (4) ,
Y= 12. 24X 0+ 8. 57X + 0.39X .~ 6.17 (5) 4

4 2008 5-10

Table 4 Corresponding parameters of the regression equations for each month from May to October in 2008

F P t p
Month Multiple correlation C oefficient of Standard T statistic P P value of the regression coefficient tstatistic
coefficient( R) determination R2 error value X Xy X i
5 0.78 0. 60 2.45 3. 13E- 05 0.0013 0. 0229 0. 0035
6 0.82 0.67 2.09 1. 03E- 06 5.3E 06 0. 0997 0. 0704
7 0.81 0. 65 2.38 1. 89E- 05 5.47E 05 0.215 0.202
8 0.85 0.72 2.00 2. 13E-08 7. 34E 08 0. 180 0.011
9 0.85 0.72 1.76 1. 44E- 07 4.55E 08 0.143 0.163
10 0.83 0.69 2.30 1. 61E-07 4. 46E 07 0.11 0.243

4 ,2008  5- 10 0. 78 ,



3 : GIS 529

Q 65 ,F P 0. 01,
t P
2. 4
, (5 6);
t P R
t P 5- 10

y e
»
Es LiFARY Eo KR E7 SABLTEAkSSE E8 oAtk NEE
Fig.5 Land use coefficient Fig.6 Slope aspects coefficient Fig.7 Soil moisture content Fig.8 Soil moisture content
in May 2008 in June 2008
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Fig.9 Soil moisture content Fig.10 Soil moisture content Fig.11 Soil moisture content Fig.12 Soil moisture content
in July 2008 in August 2008 in September 2008 in October 2008
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