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On the Coordinated Development of Coal-Water-Soil Multiple Resources
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(1. Shaanxi Provincial Key Laboratory of Geological Support for Coal Green Exploitation, Xi’an University of Science and Technology, Xi’an
710054, Shaanxi, China; 2. College of Geology and Environment, Xi’an University of Science and Technology, Xi’an 710054, Shaanxi,
China; 3. Geological Research Institute for Coal Green Mining, Xi’an University of Science and Technology, Xi’an 710054, Shaanxi,
China; 4. College of Geology & Mining Engineering, Xinjiang University, Urumqi 830046, Xinjiang, China; 5. School of Resources
and Environment Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China; 6. School of Earth
and Environment, Anhui University of Science and Technology, Huainan 232001, Anhui, China; 7. School of Civil and
Transportation Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: Coal and its associated resources are important components of geological bodies, and large-scale and
high-intensity mining will cause the linkage response of near-surface lithosphere, soil sphere and hydrosphere,
which will reverse restrict the safe mining and development of coal and its associated resources. Focusing on the
coordinated development of coal water soil resources in coal mining areas, based on the interdisciplinary con-
cept of the Earth's Critical Zone, this paper elaborates on the necessity of coordinated development of coal water
soil and the coupling relationship between multiple circles, processes, scales, and objectives, providing strategic
thinking for safe and green development of coal and sustainable development of ecological environment. The
main content includes: (D Based on the multi-objective and multidimensional perspectives of safe and efficient
coal mining, soil water resource security, and ecological environment protection, analyzing the dynamic evolu-
tion of geological conditions before, during, and after mining under the background of large-scale and high-in-
tensity development, the spatiotemporal relationship of multiple resources, and the response characteristics of
ecological environment, proposing geological survey strategies and development strategies for coal resource ar-
eas under the life cycle conditions of coal resource development. @ Conduct a systematic investigation and pre-
cise characterization of the geological structure of coal water soil multiple resources, comprehensively under-
stand and evaluate the characteristics and interdependence of coal water soil occurrence, and form a geological
investigation and evaluation system and method that integrates resource endowment, ecological environment,
population and economy. Propose integrated full chain control measures, development strategies and policies
based on coal development, multiple resource utilization, soil and water protection, ecological barriers, land se-
curity, etc. 3 Monitor the changes in geological functional structure of geological strata during the develop-
ment process, understand the dynamic evolution laws of coal water soil spatial combination structure and lay-
ered interface effects, as well as coal (rock) water soil interactions, construct an evolutionary model for the safe
mining of complex geological strata and coordinated development of water soil resources, clarify the spatial
structure of coal water soil and its constraint effects on mining activities, and develop interdisciplinary geologi-
cal security theories and technologies for green coal development such as earth science, mining science, ecology,
hydrology, etc. The research on coordinated development of coal water soil serves the coordinated development
of coal safety mining and geological environment protection, solves the contradiction between multiple resource
development bottlenecks and geological environment constraints, and constructs a spatiotemporal pattern of co-
ordinated development of coal water soil multiple resources through the understanding of key influencing fac-
tors, state parameter thresholds, and evolutionary driving mechanisms of geological conditions and environmen-
tal effects throughout the entire life cycle of coal mining, including geological environment constraints, mining
mode regulation, and systematic planning and utilization.

Keywords: coal-water-soil coordinated development; mining geological conditions; multi interface effect;

dynamic coupling response; spatiotemporal evolution law; comprehensive development of the entire chain
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Fig. 2 Diagram of coordination of coal-water-soil resources
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Fig. 5 Coal mining and characteristics of rock-water-soil response relationship
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Fig. 6 Dynamic relationship of rock-water-soil under coal mining
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Fig. 7 Multi-dimensional and multi-objective characteristics for coordinated development of coal-water-soil
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Fig. 8 Research idea of coordinated development of coal-water-soil resources in the whole life cycle
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