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Abstract

The Loess Plateau, a critical ecological barrier and energy base in China, faces severe challenges
such as soil erosion, land degradation, and ecosystem deterioration. Although initiatives like the
Grain for Green program have significantly increased vegetation coverage and reduced sediment
flow into the Yellow River, persistent issues like water resource overexploitation, monotonous res-
toration models, and inadequate post-restoration management have led to a “shallow green trap”
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in some regions. For land reclamation in mining areas, China has developed integrated technical
systems, including stratified stripping-interlaced backfilling, micro-topographic reconstruction, and
physicochemical-biological synergistic remediation. These approaches have restored soil organic
matter to over 70% of pre-mining levels within 3~5 years. Advances in microbial remediation, zonal
governance strategies, and smart monitoring technologies are further shifting ecological restoration
from “engineering-driven greening” to “water-adaptive and efficiency-focused” practices. Future pri-
orities include breeding drought- and heavy metal-resistant plants, optimizing plant-microbe syn-
ergies, and establishing market-oriented ecological compensation mechanisms alongside an “eco-
logical brain” decision-making platform. These efforts aim to achieve long-term ecosystem recovery
in mining areas across the Yellow River Basin, offering a Chinese paradigm for global arid and semi-
arid land reclamation.
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Table 1. Comparison of advantages and disadvantages of different reclamation techniques
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Figure 1. Contribution of microorganisms to the phytoremediation of mine tailings[13]
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