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Abstract

As a typical arid and semi-arid coal mine, Hou’an Coal Mine has suffered from large-scale ground
fissures and collapses due to long-term mining activities, which pose a severe threat to ecological
security and land resources. This paper systematically summarizes the implementation experience
of the reclamation project in the mine, with a cumulative treatment area of 631.56 hectares and a
total investment of approximately 158 million yuan, and establishes and practices the “Engineering-
Biology-Chemistry” collaborative reclamation technology system. The engineering technologies in-
clude fissure filling, collapse pit remediation, land leveling and terrace reconstruction. Biotechnolog-
ical methods were adopted to screen suitable plant species, including Pinus tabuliformis, Caragana
korshinskii, Medicago sativa, Elymus dahuricus, and Brassica napus. A reclaimed vegetation com-
munity combining grasses, shrubs and arbors was constructed according to the habitat character-
istics of the coal mining subsidence area; by the end of the project implementation period, a total of
34,542 Pinus tabuliformis plants and 529,506 Caragana korshinskii plants had been planted. Chem-
ical and microbial technologies significantly improved soil structure through the application of or-
ganic fertilizers, ferrous sulfate for alkalinity adjustment and microbial inoculants. After remedia-
tion, the vegetation coverage rate increased from 15% to more than 63%, the soil organic matter
content rose by 200%, and soil erosion was effectively controlled. Moreover, the rapeseed flower
fields in the reclamation area have become a local “internet-famous scenic spot”, realizing the coor-
dinated improvement of ecological, economic and social benefits. This study refines the replicable
and promotable “Hou’an Model”, which provides a systematic technical approach and engineering
demonstration for ecological restoration in arid and semi-arid coal mining areas in China.
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Table 1. Characteristics and configuration modes of main suitable plants
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Table 2. Statistical overview table of the implementation of the three-phase project
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Table 3. Comparison of main ecological benefit indicators
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