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Abstract

Open-pit mining of mineral resources is prone to cause geological environmental problems such as
slope instability and vegetation degradation. The ecological environment in the southwestern karst
mountainous area is fragile, and the contradiction between mining development and ecological
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protection is prominent. Scientific restoration and evaluation of effects are the key to coordinated
development. This paper takes the Daguan Shoushan Ganhai limestone mine of Zhaotong Kunsteel
Jiahua Cement Building Materials Co., Ltd. as the research object. By using the methods of field inves-
tigation, data collection and mathematical statistics, it summarizes the overview of mining develop-
ment and geological environmental conditions, identifies environmental problems, constructs an
evaluation index system, deploys phased and segmented restoration projects, and quantitatively
verifies the effectiveness. The results show that the safety factor of the potential unstable slopes of
the mine has reached the standard, the vegetation coverage rate has increased from 12.3% to 47.6%,
the amount of soil erosion has decreased by 68.2%, the land reclamation rate has reached 72.5%,
and the comprehensive environmental risk has been reduced to a low risk. The restoration mode
and evaluation method of this paper can provide empirical reference for the environmental restora-
tion of similar large-scale open-pit limestone mines in the southwestern karst area.
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Table 1. Basic parameters of potential unstable slopes in mines
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Table 2. Comparison table of slope treatment effects
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Figure 1. Bar chart of slope safety factor changes
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Table 3. Effect of water environment governance
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Figure 2. Trend chart of groundwater level changes
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Figure 3. Line graph showing changes in vegetation coverage
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Figure 4. Bar chart showing changes in soil erosion index
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Table 6. Comprehensive evaluation result table
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Figure 5. Radar chart of comprehensive evaluation index
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Table 7. Comparison of key indicators between this study and domestic and foreign karst mine restoration cases
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Figure 6. Spatial distribution map of mine governance effects
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