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Abstract: Objective of this study was to understand the spatial pattern of soil properties and topographic factors and their relationships in a small
watershed. We used dassical statistical coupling with geo statistical theary to characterize and compare the spatial variability of soil mineral N
and topographic factors in the windwater erosion crisscross region on the Loess Plateau. The results show that: (D The nitrate’ s variable extent
is strong while other propeities are moderate variability, and the impacis of soil types, land uses on variable extent are significant. @Al
propetties have different spatial dependence extent in the study area. Ammonium and elevation are strong spatial dependence while nitrate,
slope gradient and slope aspect are moderate spatial dependence. ©The analysis results of fractal dimensibn and spatial heterogeneity
propoition are coherent, and the decreased sequence is: nitrate ( 1. 982 6) > slope aspect ( 1. 976 7) > slope angle ( 1. 942 0) > ammonium
(1879 1)> elevation (1. 7461). @In G/ 90, 45/135 aspects, nitrate is isotropy while elevation is anisotopy, and others are weak
anisotropy. ©Ammonium and elevation have strong spatial autocorrelation while nitrate has not. There exist extremely notable positive
correlations between nitrate and ammonium, slope gradient and aspect, and the negative correlations between ammonium, slope aspect and
elevation, which indicate that the distribution of ammonium and slope gradient have elevation gradients.
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Table 1  Statistics of soil mineral N and topographic factors in the Liudaogou watershed
/mg* kg™ ! /%
754 0. 14 242 8 12 61 167.30 11. 42 186 63 n
0.03" L 55" N
26 06 9.3 106 01 8 & .07 2 1132 n
0.217 0 4" N
1170 15 1 000 1239 08 36 9% 3.16 - 0.98 L 66 n
10 35 0 70 93 9. 08 1.29 371 NN
- 0.93* L 147 n
136 81 0 355 123 35 0. 16 0.29 - 148 n
1 ;n iN ;NN
, > > >
, (p< 0.01) >
>
2’ 2 2
11, 12
(p< 0.01) t- Bl ,
2
Table 2 Concentration of soil mineral N for different soil types, land uses and slope position in the Liudaogou watershed
/ 1 1
/mg* ke /mg kg
46 276 L2 5.89 0.27
319 L 74 0. 12 5.69 0.11
156 L17 0. 11 4.73 0.11
161 L 06 0. 08 4.54 0.13
& 275 0.23 5.77 0.27
124 L 44 0. 11 5.46 0.14
150 L 10 0. 12 4.70 0.14
159 Q099 0. 11 4.59 0.09
163 L 57 0. 17 5.3 0.17
156 L35 0. 12 5.26 0.14
258 132 0. 10 5.15 0.10
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Table 3 Geo datigtics analysk results of soil mineral N and topographic factors in the Liudaogou wat ershed
/m
Ki(h) Ka( h)
0 433 0. 622 1024 0. 59 0.8034" * 1 0163 0. 905 1. 9826
0 042 0. 190 972 2.0 0.8755* * 08120 1. 1207 1. 8791
113377 15%. 812 1701 7.30 0.9592* * 1 207 0. 7209 1. 746 1
0 347 0. 474 1631 73. 08 0.6032" " 1 0852 0. 8930 1. %420
4410 275  12338. 982 260 3. 74 0.6524 0934 1. 1645 1. 9767
1)* * p< 0.0l :K,= NOE/NSC E; K,= N45F/ NI35E
h , K(h) = Y(h,0)/Y(h, &)
2 e, JY(h,01)  Y(h, 6) 2 O
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Table 4 Pearson correlations among soil mineral N and topographic factors in the Liudaogou watershed

03037 " - 0.0051 - 00717 -0.0674
- 0.094" - 00076 -0. 0215
~01363" 0. 284
0. 2389"*
1)* 005 ( )i EE 0.01 ( )
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