19 1 Vol.19 No. 1

2021 2 Science of Soil and Water Conservation Feb. 2021
1 1 1 1 2 3% 12 3% 23
(1. 712100 ;2.
712100 ;3. 712100 )
. o 0 1) 0 ~200 cm 9.93% ~

13.88% o
2) : 60 cm

o 3) 60 ~80 cm

. 4) 15. 60 m o
o 0~40 cm
1 S152.7 A 1 2096-2673(2021) 01-0052-08

DOI: 10. 16843 /j. sswe. 2021.01. 007

Spatial distribution characteristics of soil moisture on a typical slope
in the feldspathic sandstone area of Inner Mongolia
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Abstract  Background Soil moisture is an important part of hydrological cycle and significantly
influences vegetation recovery and ecological environment restoration in arid and semiarid area.
Understanding the spatial distribution characteristics of soil moisture on the slope is crucial for vegetation
restoration in the feldspathic sandstone area which is widely distributed in the border of Shanxi

Shaanxi and Inner Mongolia in the north of the Loess Plateau. Methods A case study was conducted
to reveal the spatial distribution characteristics of soil moisture and 0 —600 ¢cm deep layer soil moisture
samples were obtained by soil drill sampling. Soil samples were collected at 10 ¢m intervals in the surface

0 -20 c¢m layer and 20 c¢m intervals under 20 cm layer and totally 862 samples were obtained. Classical
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statistics and geo-statistics were used to analyze the distribution pattern variation characteristics and
spatial structure of soil moisture on slope. Results 1) Soil moisture content ranged from 9.93% -
13.88% in 0 =200 cm and increased with the increasing of soil depth. The soil moisture of each layer
showed moderate variation and the coefficient of variation decreased with the increasing soil depth. 2)
The differences of soil moisture in different layers were affected by slope position. The soil moisture
content in surface layer (0 —60 cm) was higher in the middle and low slope than that in the up slope; on
the contrary it was higher in the up slope than that in the low slope in the deep soil layers ( below 60
cm) . 3) Geostatistical analysis indicated that Gauss model and Spherical model could well fit the spatial
structure of most soil layers and the soil moisture had strong spatial dependence except for 60 — 80 cm
soil layers. 4) The minimum range was 15.60 m which could provide references for the subsequent
sample sites layout.  Conclusions The results are conducive to understanding the distribution
characteristics of soil moisture in the feldspathic sandstone area which is of great significance for the
estimation of soil water resources and vegetation reconstruction in the area. The thickness of soil layer and
the soil moisture content are affected by slope position. Soil layer thickness in the middle and low slope is
thicker than that in the up slope and the soil moisture content of surface soil in the middle and low slope
is higher than that in the up slope and thus the water condition in the middle and low slope is more
beneficial to vegetation restoration while the water condition in the up slope is not conducive to
vegetation restoration.

Keywords: soil moisture; vegetation restoration; spatial variability; deep profile; feldspathic sandstone
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Fig.1 Distribution map of sampling sites on a typical slope in the feldspathic sandstone area
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Tab.1 Statistical characteristic of soil moisture along the 0 —200 c¢m profile of the slope with Pinus tabuliformis plantation

K-S
Number of Minimum/ Maximum/ Standard Coefficient of
Depth/cm Mean/% Skewness Kurtosis K-S
sample sites % % deviation/%  variation/%
0~10 38 5.56 17. 40 9.93¢ 3.28 33.03 0.56 -0.72 N
10 ~20 38 5.54 27.51 10. 82bce 3.98 36. 80 2.02 7.28 N
20 ~40 38 3.41 21.38 11. 42abc 4.55 39.80 0.30 -0.72 N
40 ~60 38 3.64 23.82 10. 98bc 4.24 38. 60 0.55 1. 00 N
60 ~80 38 3.56 22.73 11. 27abe 4.31 38.26 0.20 -0.06 N
80 ~ 100 38 3.21 22.06 11. 70abe 4.50 38. 46 0.16 -0.26 N
100 ~ 120 38 4.43 17.73 11. 68abc 3.77 32.27 -0.23 -0.93 N
120 ~ 140 38 5.33 20. 87 13. 06ab 3.52 26.95 -0.03 0. 09 N
140 ~ 160 38 6.07 21.01 13.81a 3.48 25.19 -0.10 -0.17 N
160 ~ 180 38 8.97 20.76 13. 83a 3.03 21.93 0.38 -0.55 N
180 ~200 38 8.73 22.07 13. 88a 2.59 18. 68 0.69 1. 56 N
0 ~200 418 3.21 27.51 12.03 3.98 33.08 0.19 0. 09 N
N o Notes: Different lowercase letters in the mean column indicate sig—
nificant differences among different soil layers and N refers to it is in a normal distribution.
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2
Tab.2 Semi-variogram parameters for soil moistures in various soil depths
Spatial Coefficient of Residual sum
Depth/cm Model Nugget Sill Range/m
heterogeneity / % determination of squares
0~10 Spherical 1.29 x107° 1.49 x10 3 0. 86 74. 80 0. 86 3.24x1077
10 ~20 Spherical 8.84 x10 7> 2.12x1073 4.17 53. 60 0.67 1.63 x10°°
20 ~40 Gaussian 1.00 x 10 ~° 2.03 x10 73 0.05 16. 45 0.61 8.60 x10 77
40 ~ 60 Exponential 2.13x107* 1.82x1073 11.70 15. 60 0.15 4.47 x1077
60 ~80 Linear 1.81 1073 1.81 x10 73 100. 00 91. 07 0.01 2.79 x10°°
80 ~ 100 Gaussian 1.00 x 10 ~° 1.75 x10 73 0. 06 21.82 0. 64 8.33x1077
100 ~ 120 Gaussian 1.00 x10 ¢ 1.30 x10 73 0.08 24.77 0.71 5.77 x 1077
120 ~ 140 Gaussian 1.00 x10~° 1.23 x10 73 0.08 21.48 0.76 2.64 x1077
140 ~ 160 Gaussian 1.00 x10~° 1.23 x10 73 0.08 23.90 0. 69 5.47 x1077
160 ~ 180 Gaussian 1.00 x10 ¢ 9.52x107* 0.11 29.96 0. 81 1.78 x 1077
180 ~200 Gaussian 1.00 x 10 ~¢ 6.52 x10~* 0.15 22.34 0. 46 2.63x1077
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Fig.3 Maps for the spatial distribution of soil moisture in slopes
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