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Radar Detection Analysis of the Effects of Land Preparation Measures on
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(1. Guangzi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology.,
Guilin, Guangxi 541006, China; 2. University Engineering Research Center of Watershed Protection and Green Development ,

Guilin University of Technology, Guilin, Guangxi 541006, China; 3. Collaborative Innovation Center for Water Pollution
Control and Water Safety in Karst Area, Guilin University of Technology, Guilin, Guangzxi 541006, China)
Abstract: [ Objective ] Land preparation is a key measure in agricultural production in hilly and mountainous areas.
It is of great significance to clarify the response relationship between the changes of soil properties after land
preparation and the spatial variation characteristics of soil moisture in the field for improving the efficiency of
agricultural production. [Methods] Two typical land preparation measures, i.e. horizontal and reverse slopes in
hilly and mountainous areas of Guangxi, were taken as the research objects. Field radar detection experiment was
combined with indoor soil analysis tests, and the effects of land preparation measures on the variation
characteristics of soil moisture in sloping farmland were discussed in depth by means of image analysis and

statistical analysis. [Results] Under the same external water supply conditions, the spatial variation of soil
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moisture after horizontal land preparation significantly occurred in the 0—30 c¢m soil layer, that after reverse slope
preparation was concentrated in the 20—40 cm soil layer, while sloping farmland exhibited moisture variation
throughout the entire 0—>50 c¢m soil layer. The spatial distribution of soil moisture in the field of horizontal land
preparation was the strongest (average deviation degree 0.052) , and the change degree of land preparation on the
reverse slope was the weakest. The spatial movement of soil moisture in the field of horizontal land preparation
was stable (reflection coefficient 0.33, instantaneous power change rate 8.41X 10" dB/ns) and relatively uniform
(radar structure similarity index 0.77) , while the degree of soil moisture movement in the field of reverse slope
land preparation and sloping farmland was more intense, and the spatial movement state changed greatly. The
spatial variation of soil moisture in sloping farmland was the largest (comprehensive index 1.45) , followed by
reverse slope preparation (comprehensive index 1.53) , and the spatial variation of soil moisture in horizontal
preparation was the smallest (comprehensive index 1.57), and the soil moisture environment was relatively stable.
Compared with sloping farmland, the soil silt content after land preparation had the greatest influence on the spatial
variation of soil moisture. [ Conclusion] Under the same external water supply conditions, the soil moisture
condition in the field after horizontal and reverse slope land preparation is better than that in sloping farmland, and
the soil moisture storage condition in the field after horizontal land preparation is better.

Keywords: horizontal land preparation; reverse slope land preparation; ground penetrating radar; soil moisture;

soil properties
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Table 1 Basic information of the research sample plots

e T s R e e S o Nt
0~10 1.36£0.05Ba 16.00£1.68Ac 3.23£1.32Aa 89.97£2.85Aa  6.79£3.55Aa 0.94£0.03Ca  27.54*+1.11Aa 0.18£0Aa 1.4140.36Aa
10~20 1.412£0.03Bb 17.5840.01Abc 3.62£1.61Aa 86.65E4.53Aa  9.71£5.02ABa 0.55£0.14Bb  26.014-1.49Aa 0.16£0.01Aab  1.08£0.22Aab
Sp 20~30 1.45%0.03Ba 18.641=0.89Aab 7.98+£3.71Aa 85.554-2.84Aa  6.4541.04ABa 1.0040.16Ba  22.272£0.61Ab 0.14£0Abc 0.94£0.16Aab
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10~20 1.4140.02Aa 15.227£0.53Ac  3.254=0.45Ac  79.33£1.99Ba  17.40£1.59Aa  5.27+2.63Aab 13.51£3.31Bab  0.104-0.02Bab  0.734-0.11Aa
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Fig. 1 Diagram of different sloping farmland preparation
measures
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Fig. 3 Radar images of field soil under different sloping farmland preparation measures
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Fig. 6 The instantaneous power change rates of field soil under different sloping farmland preparation measures
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