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Research progress on soil reconstruction and soil-water characteristics in China

ZHANG Yukai?, YAN Kai’, LI Bo®, LI Liyang’, YANG Song"?, PU Jiandan', WANG Chuyan', YANG Guodong', ZHANG Chuan"*""

(1. College of Hydraulic Engineering, Yunnan Agricultural University, Kunming 650201, China; 2. Ministry of Natural Resources
Observatory of Land Use in Yunnan Mountain Basin, Kunming 650201, China; 3. College of Resources and Environment, Yunnan
Agricultural University, Kunming 650201, China; 4. Yunnan Yuanke Land Improvement Planning and Design Co., Ltd., Kunming 650201,
China; 5. Research Center for Transition Development and Rural Revitalization of Resource—based Cities in China, China University of
Mining and Technology, Xuzhou 221116, China)

Abstract: Soil is the foundation of land ecosystems, and its reconstruction is of great importance for land reclamation, land quality
improvement, and ecological environment restoration. Two methods, literature and comparative analyses, were adopted to analyze the basic
concepts and implications of soil reconstitution, soil reconstitution techniques, and the operational mechanisms of soil and water properties

in China. The results showed the following: based on a comparative analysis of the research object, research purpose, filling materials, and
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key technologies, the concepts and implications of soil reconstruction and organic reconstruction were observed to have overlapping and
inclusive relationships. The research objectives and purposes of both approaches were the recycling of damaged and defective land, and
ecosystem restoration. The key technology focused on the reconstruction of the soil profile structure and function; reconstruction materials
belonged to an inclusive relationship. In addition, the filling materials for soil organic reconstruction were primarily organic and biological
materials, including the by—products of mining areas. Based on the characteristics of soil damage, soil profile reconstruction could be
divided into four types: soil function degradation, soil damage, soil structure disorder, and soil pollution. Correspondence between the
selection of soil-reconstituting materials and the local circumstances was recommended. Soil reconstruction technology also attached great
importance to reducing structural damage; soil compaction should be reduced so that damage to the topsoil is reduced and soil productivity
is improved. Soil reconstruction focused on land reclamation in mining areas, and its impact on soil-water characteristics focused on model
simulation and soil water retention. Moisture and solute transport in the soil are blocked by the reconstructed soil to a certain extent, which
is not conducive to precipitation infiltration. Studies on soil-water movement during a short time series and its mechanism under different
soil remodeling patterns should also be taken into consideration in soil reconstruction. Further theoretical and technical studies on the
research and development of ecological materials for soil reconstruction, the coupling mechanism between the soil and other elements, the
integration of complete process monitoring and information technology, and the reconstruction of soil in rural areas and the urban landscape
should be conducted.

Keywords: soil profile; reconstruction materials; reconstruction construction technology; water transport; infiltration characteristic; soil—

water characteristic curve
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