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Abstract

The effects of land use structure on the spatial variation characteristics of soil water content were
studied based on the survey of soil water condition on a cropland-grassland mixed slope land in the Loess
Plateau. The results showed that the soil water content presented a moderate spatial variability on the
slope scale. The cropland-grassland mixed land use structures significantly increased the spatial
variability of soil water contents. The soil water content had obvious spatial structure. The Gaussian
model and Spherical model were the best fitting descriptors for the mean soil water content of 0 ~60 cm
soil depth under arid and moist condition respectively. Compared to the moist condition, the mean soil
water content had a higher sill and range, but a lower nugget-to-sill ratio under dry condition. The
interpolation map by Kriging method showed that soil water content presented a significant different plaque
distribution pattern, which was consistent with the mixed land use structure on the slope. The difference
in the spatial variability and distribution pattern of soil water content (0 ~60 cm) in the test area mainly
were effected by topography, precipitation, land use and land use structure.
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Tab.1 Descriptive statistics of soil water content for all sampling points

TR R 2007 4E 4 f 18 H(T2) 2008 4F 6 A 17 H (i)
/em T % R ERRE/% K-S{E AMEREE CPHIM/%  RRMER ERREC/% K-S A B
0~5 4.17 0.23 46.5 0.40 83 15.24 0.27 14.8 0.17 8
5~10 7.42 0.31 35.4 0.18 48 16. 13 0.30 15.8 0.71 10
10 ~20 8. 06 0.31 33.1 0.46 42 18.32 0.37 17.1 0.47 11
20 ~30 8.26 0.32 32.8 0.52 41 17.10 0.30 15.1 0.77 9
30 ~40 8. 12 0.34 35.5 0.13 48 15.50 0.41 22.2 0.78 19
40 ~ 50 8.09 0.37 38.4 0.22 57 12.73 0.55 36.4 0.54 51
50 ~60 8. 11 0.37 38.4 0.25 57 10. 71 0.53 41.8 0.14 67
0 ~60 7.46 0.29 32.9 0.14 42 15. 10 0.23 12. 8 0.28 6
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Fig.2 Distribution of soil water content (0 ~60 cm) along slope for 4 sampling columns
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Tab.2 Descriptive statistics of soil water content (0 ~60 cm) for 4 sampling columns

W H LR FEA R T/ % brifE 22 b o 15 AR EZM/ % 95% MBS X 8]/ %
A 18 5. 44 0.90 0.21 16.6 4.99 ~5.89
B 18 8.61 1.29 0.30 15.0 7.97 ~9.26
2007 4£ 4 18 H
C 18 8.04 2.98 0.70 37.1 6.56 ~9.53
D 18 7.75 2.75 0. 65 35.5 6.38 ~9.12
A 18 14.38 1.32 0.31 9.2 13.73 ~15.04
B 18 15.75 1. 60 0.38 10.2 14.96 ~16. 55
2008 4 6 A 17 [
18 15. 18 2.24 0.53 14.8 14.07 ~ 16. 30
D 18 15. 10 2.31 0.54 15.3 13.95 ~ 16. 25
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Tab.3 Best-fitted semi-variogram models of 0 ~ 60 cm soil water content, corresponding parameters and fractal dimensions

IE H TEHEE/em MR b EAME (REM/ESMH) /% ZFE/m R F or 45
0~5 B 1.207 3.55 34.03 18.2 0.62 4.096 1.912
5~10 [ 1.23 7.22 17.03 21.0 0.95 45.58" " 1.733
10 ~20 = 30 1.26 8.51 14. 81 26.3 0.95 48.52" " 1. 66
20 ~30 = W 0.50 7.82 6. 39 21.2 0.95 42.95" " 1. 661
2007 4£4 H 18 H
30 ~40 = 30 0.52 8.86 5.87 20. 4 0.92 28.36" " 1.671
40 ~50 = 3 0.43 10. 18 4.22 20. 4 0.92 29.97*" " 1. 66
50 ~60 o 0.70 10. 49 6. 67 21.2 0.90 21.31"" 1. 67
0 ~60 = 0.11 6.36 1.73 21.4 0.93 34.81"" 1.616
0~5 [=3 2.11 4.27 49. 46 27.7 0.94 40.60 " * 1. 845
5~10 o W 0.02 5.78 0.35 7.2 0.84 13.13" " 1.949
10 ~20 227N 0. 04 8.39 0.48 9.0 0.70 5.81" 1.937
20 ~30 Rtk 0.01 6.54 0.15 10.0 0.71 6.21° 1. 948
2008 £ 6 H 17 H
30 ~40 227N 0.01 10. 39 0.10 20.7 0.88 17.50 " * 1.819
40 ~50 = 0.01 19. 62 0.05 21.0 0. 84 12.65" " 1. 568
50 ~60 [ 0.01 18.27 0.05 19.1 0. 80 9.70" " 1.622
0 ~60 Btk 0.11 3. 664 3.00 17.7 0.85 14.06 " " 1. 831
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Fig.5 Spatial distribution of the soil water

content (0 ~60 cm)
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