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Table 1 Statistics of soil moisture of different land use patterns in Weihai dry highland
Soil depth Land use patters Mean(%) Median( %) SD Cv(%) Maximum  Minimum  Skew ness Kurtoss
Ll 15. 57 16. 35 4. 42 26. 94 21. 08 7. 98 - 0.54 2. 00
0~ 20 cm b) 10. 40 10. 95 2. 19 21. 01 13. 47 6. 67 -0.39 1. 94
9 11. 06 10. 72 1. 36 12. 27 14. 50 8. 88 0. 82 3. 19
3 16. 79 18. 59 3.79 22. 60 20. 81 8. 10 -0.91 2. 57
60~ 80 em b) 10. 52 10. 63 1. 87 17.79 13. 80 6. 94 - 0.51 2. 56
9 12. 17 11. 76 1. 98 16. 30 15. 90 9. 18 0. 16 1. 73
3 13. 01 12. 65 2.15 16. 56 18. 66 9. 83 1. 11 3. 85
280~ 300 cm b) 9. 35 9. 36 1. 21 12. 91 12. 32 7. 48 0. 57 2. 96
9 10. 93 10. 93 1. 09 10. 01 12. 92 8. 94 - 0.04 2. 08
a) Farmland; b) A pple land; ¢) Clover land
22
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2 3
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T able 2 The theory sem+ variance models of soil moisture and corresponding parameters of different land use types

Co/(Co+ C)
Soil depth  Land use patters Model Nugget(C) Sil( Co+ C) (%) Range( a) D R?
9 SPHY 1. 20 20. 50 5.91 16. 1 1. 99 0. 8299
0~ 20 cm b) SPHY 0. 48 5.29 9. 07 10. 0 1. 81 0.3221
©) SPHY 0.21 2.09 10. 05 9. 97 1.76 0. 5957
) SPHY 0.35 14. 85 2.36 7.91 1. 91 0.326 6
60~ 80 cm b) SPHY 0. 34 4.05 8. 40 12. 1 1. 80 0. 369 8
©) SPHY) 0. 65 4.00 16. 25 5.54 1. 78 0. 305 6
3 SPHY 0. 34 4. 81 7.07 9. 86 1. 88 0.4713
280~ 300 cm b) SPHY 0. 11 1.79 6. 15 6. 13 1. 82 0.503 4
<) SPHY 0. 19 1. 28 14. 84 5.52 1.76 0.3199
a) Farmland; b) Apple land; ¢) Clover hnd; d)Spherical model
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Fig. 4 Anisotropic ratio of semivariograms in EG and N9O' directions under different land use types
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The Spatial Heterogeneity of Soil Moisture in Weibei Dry Highland

) 1,2 1
LIU Xianzhao ' ~, Y1 HuaPeng
(1. College of Geography and Resource M anagement, Yantai Normal University, Yantai 264025;

2. Institute of Soil and Water Conservation, Chinese Academy of Science, Yangling 712100)

Abstract: Soil moisture is an important variable that significantly affects the hydrological environment of a re-
gion. Weibei Upland in southern part of Loess Plateau is a commercial apple base where the increase of apple
planting area has seriously affected the regional water cycle. It is necessary to better understand the effects of
different land use patterns on the spatial distribution of soil water contents in order to account for the balances of
water and energy at Weibai dry highland. In this paper, the spatial heterogeneity in soil moisture at three soil
depths(0~ 20 em, 60~ 80 cm, and 280~ 300 cm) of different land use types (farmland, apple land, and clover
land ) is studied with sem+ variogram at three 30 m x 30 m plots at Weibai dry highland in Loess Plateau. Grid
sampling method (4 m X 4 m) is adopted and there are 56 sampling points in each land use types. Spherical
model was used to fit the form of sem+ variogram. T he typical results showed that there are high degrees of spa
tial heterogeneity in farmland, apple land and clover land. In O~ 20 c¢m layer, the scale of spatial heterogeneity
is 9~ 16m, 5~ 12 m in 60~ 80 cm layer, and that is 5~ 10m in 280~ 300 cm layer. The degrees of spatial het
erogeneity change with this scale. The distance of spatial autocorrelation in soil moisture is found within dis-
tances from 1~ 17 m. The spatial heterogeneity of autocorrelation in total spatial heterogeneity are 89.0% ~

95.0% (0~ 20 cm), 83.0%~ 98.0% (60~ 80 cm) and 85. 0% ~ 94. 0% (280~ 300 cm) respectively, which
are obviously more than that of random proportion. T he scale of spatial autocorrelation increased gradually from
clover land, apple land to farmland. T here exist a stronger anisotropic structure in EQ° and N9O directions in

both farmland and clover land (O~ 20 c¢m), but apple land in the same direction are close to isotropy.

Key words: Weibai dry highland; gee- statistics; soil moisture; spatial heterogeneity



