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Abstract: [ Objective | The effects of spatial and temporal dynamics of soil moisture on micro-topography
modification (0—50 cm) were determined in order to provide a scientific basis and theoretical support for
land reclamation and ecosystem reconstruction in cold and arid mining areas of the southern piedmont of
Tianshan Mountain. [ Methods] The study was conducted in the coal-mining area of Baicheng Runhua. Micro-
topography changes to the overburden platform and slope of reclaimed mine land were evaluated. Soil
moisture content was monitored from May to November 2022 for comparative experimental analysis.
[ Results ] The soil moisture content of the platform storage ditch and the catchment slope transformation
increased 37.03% and 25.85% respectively, and the relative enhancement effect was shown to be catchment

slope > storage ditch. The water storage ditch and the catchment slope modification methods improved the
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temporal stability of soil moisture, and their relative effects were found to be water storage ditch >

catchment slope. The soil moisture contents of the side slope reverse-slope terraces and the fish-scale pit

transformation increased by 6.48% and 13.22% , respectively, and the relative enhancement effect was shown

to be fish-scale pit> reverse-slope terrace. The fish-scale pit transformation method improved the temporal

stability of soil moisture, and the reverse-slope terrace transformation method reduced the temporal stability

of soil moisture. [ Conclusion] Under the two topographical conditions of platform and side slope, the

transformation of the catchment slope was more conducive to the ecological management of the damaged

mine platform, and the transformation of the fish-scale pit was more conducive to the ecological management

of the damaged mine slope.

Keywords: micro-topography modification; soil moisture content; land reclamation; Tianshan Mountain; cold

and arid mining areas
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Table 1 Soil physical and chemical properties of overburden platform
- i Y AR 2 1/ Y
A LIt pH o - o Py .
(r=5 mm) (G mm=r=2mm) (2 mm=r=1 mm) (I mm=r)
=) . . 4 . 2! . 0
A 8.98 8.72 A 10.15 17.24 32.11 40.50
FEA 2 6.19 8.73 3.46 15.74 17.06 26.98 40.23
FEAT 3 3.23 8.67 2.33 20.98 16.93 24.92 37.18
-5 {E 6.13 8.71 3.26 15.62 17.08 28.00 39.30
x2 HWHEEBIREAMER
Table 2 Soil physical and chemical properties of overburden slope
oL N ) A2 4L/ %
: 2 pH e "y o Py o7
TR A (g+kg ") (1:2.5) (mge+g ") it Rite i it
(r=5 mm) (5 mm=r=2 mm) (2 mm=r=1 mm) (I mm=r)
=t .0 4 3. 0. 3.20 . 56.20
B 9.56 8.43 3.91 10.91 13.2 19.69 56.2
S . . . 2.9 . . .30
FEAE 2 8.07 8.86 1.93 15.52 17.80 27.33 39.35
=3 . . . . . o. .
FEA 3 9.27 8.52 3.22 24.69 17.07 25.15 33.08
FHE 8.97 8.60 3.02 17.04 16.02 24.06 42.88
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Table 3 Soil moisture and coefficient of variation in 0—50 cm layer of platform under different micro-topography

+ 2R/ Xt IR 7K &Y\ ]
cm HoKE/ % BRREC, TR/ % BRFREC, oK/ % BRREC,
0—10 3.2141.22° 0.38 3.7141.49° 0.4 5.4941.24° 0.22
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Fig.3 Dynamic change of soil moisture from 0—50 cm layer on slope
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Table 4 Soil moisture and coefficient of variation of 0—50 cm layer soil on slopes under different micro-topography
- Xf B S Y 5% 51
GRS ) B REC, FoKa/ % R C, &K/ % BEREBC,

0—10 6.734+1.01" 0.15 7.85+1.51* 0.19 8.4441.23° 0.15
10—20 7.75+1.47" 0.19 8.50+1.21* 0.14 9.244-0.68* 0.07
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