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ABSTRACT  

 

China’s rapid industrialization and economic expansion have historically relied on resource-intensive 
sectors, with mining playing a central role. However, the environmental degradation, ecological 
imbalances, and social disruptions caused by extensive mining activities have emerged as significant 
challenges to the country’s sustainable development agenda. In alignment with China’s modernization 
drive and the pursuit of high-quality, green development, this study examines the ecological restoration 
and sustainable transformation of mining areas. It explores national policy frameworks, institutional 
mechanisms, and technological innovations that are driving the rehabilitation of degraded mining 
ecosystems. Drawing on case studies from key provinces, the study evaluates strategies such as land 
reclamation, biodiversity restoration, water resource management, and post-mining industrial 
restructuring. The research highlights the integration of ecological civilization principles with local 
development goals, emphasizing participatory governance, circular economy practices, and adaptive 
land-use planning. Findings suggest that successful transformation requires a systemic, multi-
stakeholder approach that aligns ecological priorities with socioeconomic revitalization. The paper 
concludes that the ecological restoration of mining areas is not only critical to mitigating environmental 
risks but also pivotal to constructing a harmonious relationship between humanity and nature, thus 
reinforcing the broader vision of sustainable modernization in China. 
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Mining, a cornerstone of industrial development and economic growth, has historically come at a significant 
environmental cost. The extraction of mineral resources often leads to severe ecological degradation, including 
land destruction, soil erosion, water pollution, air contamination, and biodiversity loss [1, 2, 4, 11]. These 
impacts not only jeopardize local ecosystems but also pose long-term threats to human health and sustainable 
development. Consequently, the ecological restoration of mining areas has become a global imperative, 
demanding innovative and comprehensive solutions [1, 4, 13]. Effective restoration is crucial for rehabilitating 
damaged landscapes, restoring ecosystem functions, and ensuring the well-being of communities dependent on 
these environments. 

In recent decades, China, as a major mining nation, has faced immense pressure to address the environmental 
legacy of its rapid industrialization. With a vast number of active and abandoned mines, the scale of ecological 
damage is substantial, presenting complex challenges for restoration efforts [9, 11, 17]. However, against this 
backdrop, China has increasingly emphasized the concept of "ecological civilization" as a core component of its 
national development strategy, particularly under the overarching framework of "Chinese-Style 
Modernization." This modernization paradigm is characterized by a commitment to harmonious coexistence 
between humanity and nature, aiming for a new path of development that prioritizes environmental protection 
and sustainable growth over unchecked resource exploitation. This shift marks a profound transformation in 
China's approach to environmental governance and resource management. 

The "Chinese-Style Modernization" perspective offers a unique lens through which to examine mine ecological 
restoration. It moves beyond conventional rehabilitation efforts, advocating for a holistic transformation that 
integrates ecological recovery with socio-economic redevelopment and long-term sustainability [8, 10, 12]. This 
includes not only repairing the physical environment but also fostering new industries, creating employment 
opportunities, and improving the livelihoods of affected communities. Such an integrated approach is vital for 
ensuring that restoration efforts are not merely cosmetic but contribute to genuine, sustainable regional 
development. The Belt and Road Initiative, for instance, also presents both capabilities and challenges for 
ecological restoration in mining areas, demanding a broader, more collaborative approach [6]. 

Despite the growing recognition of the importance of mine ecological restoration and the strategic shift towards 
ecological civilization in China, a comprehensive understanding of the specific approaches, challenges, and 
opportunities presented by the "Chinese-Style Modernization" perspective remains an area requiring in-depth 
analysis. While significant research has focused on various technical aspects of mining ecological restoration [2, 
5, 7], there is a need to synthesize how China's unique development philosophy is shaping these efforts and 
driving a more transformative agenda. This article aims to fill this gap by exploring the research on mine 
ecological restoration and transformation from the distinct perspective of Chinese-Style Modernization, 
analyzing its principles, practices, and future directions. We will delve into how this national strategic vision is 
influencing the methodologies, objectives, and long-term outcomes of restoring degraded mining landscapes, 
moving towards a model that balances economic progress with ecological integrity. 

METHODS 

This article adopts a comprehensive literature review and conceptual synthesis approach to explore mine 
ecological restoration and transformation within the framework of Chinese-Style Modernization. Given the 
interdisciplinary nature of the topic, encompassing environmental science, engineering, policy, and socio-
economic development, a multi-faceted methodological approach was deemed necessary to capture the breadth 
and depth of current research and practice. 

Literature Search and Selection 
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A systematic literature search was conducted across major academic databases, including but not limited to Web 
of Science, Scopus, China National Knowledge Infrastructure (CNKI), and Google Scholar. Keywords used in 
various combinations included: "mine ecological restoration," "mining area rehabilitation," "land reclamation," 
"environmental governance," "sustainable development," "Chinese modernization," "ecological civilization," 
"transformation," "post-mining land use," and "nature-based solutions." The search was primarily focused on 
peer-reviewed journal articles, conference papers, and authoritative reports published between 2010 and mid-
2025, with a particular emphasis on studies related to China. This timeframe was chosen to capture recent 
advancements and policy shifts relevant to China's modernization drive. 

Initial screening involved reviewing titles and abstracts to identify relevant studies. Full-text articles were then 
retrieved and assessed for their direct relevance to mine ecological restoration in China, particularly those 
discussing policy implications, integrated approaches, or broader transformation objectives. Studies focusing 
solely on technical aspects without broader contextualization were considered for specific technological insights 
but not as primary sources for the overarching framework. 

Conceptual Framework Development 

The core of this "methods" section involves developing a conceptual framework that links the principles of 
Chinese-Style Modernization to the practices and outcomes of mine ecological restoration and transformation. 
This framework is built upon: 

Understanding Chinese-Style Modernization: Analysis of official documents, policy papers, and academic 
interpretations of "Chinese-Style Modernization" and "ecological civilization" to identify key principles such as 
harmonious coexistence, green development, sustainable resource utilization, and people-centered 
development. 

Identifying Restoration Dimensions: Categorization of mine ecological restoration efforts into distinct 
dimensions: 

Ecological Restoration: Focusing on rehabilitating natural ecosystems, including soil reconstruction, 
revegetation, water quality improvement, and biodiversity recovery [1, 2, 5, 7, 14, 15, 19]. 

Economic Transformation: Shifting from resource-dependent economies to diversified, sustainable industries, 
including tourism, agriculture, and new energy [8, 10, 18]. 

Social Development: Addressing the livelihoods of local communities, creating employment, improving 
infrastructure, and ensuring social equity during the transformation process. 

Analyzing Integration Mechanisms: Examining how these dimensions are integrated in practice, including policy 
incentives, technological innovations, community engagement models, and financial mechanisms. The role of 
Geographic Information System (GIS) technology in monitoring and planning restoration has also been 
considered [5, 20]. 

Data Synthesis and Analysis 

The selected literature was systematically reviewed and synthesized to identify common themes, emerging 
trends, successful strategies, and persistent challenges. A qualitative content analysis approach was used to 
extract key information related to: 

Restoration Technologies and Approaches: Including nature-based solutions [7], cubic ecological restoration 
[14], and soil ecological environment restoration [15]. 
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Policy and Regulatory Frameworks: How national and local policies are driving or hindering restoration efforts. 

Case Studies and Best Practices: Specific examples of successful mine ecological restoration and transformation 
projects in China [8]. 

Challenges and Opportunities: Including those related to carbon neutrality goals [3], arid regions [11], and 
international collaborations [6]. 

Indicators of Success: How the effectiveness of restoration and transformation is measured, including remote 
sensing ecological indices [20]. 

The synthesis aimed to go beyond merely cataloging individual studies, instead focusing on how the principles 
of Chinese-Style Modernization are manifested in the conceptualization, planning, implementation, and 
evaluation of mine ecological restoration and transformation projects. This involved identifying patterns in the 
shift from purely ecological remediation to integrated ecological-economic-social redevelopment, reflecting the 
holistic aspirations of China's modernization drive. 

RESULTS 

The comprehensive review of literature reveals a distinct and evolving approach to mine ecological restoration 
and transformation in China, significantly influenced by the principles of Chinese-Style Modernization. This 
section synthesizes the key findings, highlighting the shift from conventional remediation to integrated, 
sustainable development. 

1. Evolution of Restoration Technologies and Methodologies 

China's mine ecological restoration efforts have progressed significantly, moving beyond basic land reclamation 
to embrace more sophisticated and holistic methodologies [2, 4, 17]. 

Integrated Ecological Engineering: There is a growing emphasis on landscape-level approaches, integrating 
ecological engineering principles to achieve sustainable development of mining areas [1]. This involves 
designing restoration plans that consider the entire ecosystem, rather than isolated sites. 

Nature-Based Solutions (NBS): Recent research highlights the increasing adoption of nature-based solutions 
(NBS) in mine restoration [7]. These solutions leverage natural processes and ecosystems to address 
environmental challenges, promoting self-sustaining ecological recovery and reducing reliance on purely 
engineered interventions. Examples include wetland construction for water purification and native plant 
revegetation for soil stabilization and biodiversity enhancement [7]. 

Advanced Technologies: The application of advanced technologies, such as Geographic Information System (GIS) 
technology and remote sensing, has become instrumental in monitoring, planning, and evaluating the 
effectiveness of restoration projects [5, 20]. GIS aids in spatial analysis of degraded areas, while remote sensing 
ecological indices provide dynamic control and assessment of restoration progress [12, 20]. 

Soil and Water Restoration: Specific attention is paid to soil ecological environment restoration, addressing 
issues like heavy metal contamination, nutrient depletion, and structural degradation [15, 19]. Water 
management strategies are also integrated to restore hydrological functions and improve water quality in 
affected areas. 

Cubic Ecological Restoration: Some innovative approaches, like "cubic ecological restoration," are being 
explored to maximize ecological benefits in limited spaces, particularly relevant for complex mining landscapes 
[14]. 
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2. Transformation Beyond Ecology: Economic and Social Dimensions 

A hallmark of the Chinese-Style Modernization perspective in mine restoration is the emphasis on 
"transformation" that extends beyond purely ecological recovery to encompass economic diversification and 
social development [8, 10]. 

Industrial Restructuring and Diversification: Degraded mining areas are being redeveloped into new economic 
zones, fostering industries such as eco-tourism, modern agriculture, renewable energy, and logistics [8, 10, 18]. 
For instance, the Maoming Oil Shale Mining Area serves as a notable example of successful ecological restoration 
coupled with economic transformation, shifting from a resource-dependent economy to a diversified one [8]. 

Mine Parks and Cultural Landscapes: Abandoned mine lands are being transformed into mine parks and cultural 
landscapes, integrating ecological restoration with recreational and educational functions [18]. This approach 
not only rehabilitates the environment but also creates new public spaces and preserves industrial heritage. 

Community Livelihood Improvement: Restoration projects are increasingly designed to improve the livelihoods 
of local communities, which were often negatively impacted by mining activities. This includes creating new 
employment opportunities in the emerging green industries, providing training, and improving local 
infrastructure [8]. The goal is to ensure that local populations benefit directly from the restoration and 
transformation processes. 

3. Policy and Strategic Alignment with Chinese-Style Modernization 

The overarching national strategy of "Chinese-Style Modernization" and its emphasis on "ecological civilization" 
provide the guiding framework for these integrated restoration efforts. 

Top-Down Policy Drive: Central government policies strongly advocate for green development and sustainable 
land use, providing the impetus and regulatory framework for comprehensive mine ecological restoration [4, 
10, 12]. The "carbon context" also plays a role, with restoration efforts being linked to carbon sequestration 
goals [3]. 

Harmonious Coexistence: The principle of "harmonious coexistence between humanity and nature" is explicitly 
integrated into restoration planning, moving away from purely utilitarian land use to one that values ecological 
integrity and human well-being equally. 

Dynamic Control and Adaptive Management: The concept of "dynamic control" in ecological restoration, 
particularly in abandoned mines, reflects an adaptive management approach that allows for flexibility and 
continuous improvement based on monitoring and evaluation [12]. 

4. Challenges and Regional Specificities 

Despite significant progress, challenges remain, particularly in specific geographical contexts. 

Arid Regions: Ecological restoration in arid mining regions of China faces unique and severe challenges due to 
water scarcity, fragile ecosystems, and extreme climatic conditions [11]. This necessitates highly specialized and 
resilient restoration techniques. 

Legacy Issues: Dealing with the accumulated environmental damage from decades of mining activity, including 
complex pollution issues and extensive land degradation, requires substantial financial investment and long-
term commitment [9, 16]. 

Balancing Development and Protection: A continuous challenge is balancing the ongoing demand for mineral 
resources with the imperative for ecological protection and restoration, especially in the context of continued 
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economic development [6]. 

In summary, the results indicate a paradigm shift in China's approach to mine ecological restoration. It is no 
longer viewed as a standalone environmental issue but as an integral component of the nation's broader 
modernization strategy, aiming for a sustainable future where economic prosperity and ecological health are 
mutually reinforcing. 

DISCUSSION 

The findings of this research underscore a profound evolution in China's approach to mine ecological 
restoration, moving beyond conventional remediation to embrace a holistic transformation deeply rooted in the 
principles of Chinese-Style Modernization. This paradigm shift represents a strategic commitment to "ecological 
civilization," where environmental protection and sustainable development are not merely afterthoughts but 
central pillars of national progress. 

The integration of ecological, economic, and social dimensions in restoration efforts is a distinguishing feature 
of China's strategy [8, 10]. Unlike traditional restoration models that might focus solely on revegetation or 
pollution control, China's approach seeks to revitalize entire regions affected by mining. This includes industrial 
restructuring to foster new, sustainable economic activities like eco-tourism and modern agriculture, thereby 
creating new livelihoods for local communities [8, 18]. This comprehensive transformation addresses the root 
causes of socio-economic vulnerability in former mining regions, ensuring that environmental recovery is 
accompanied by equitable development. The success stories, such as the Maoming Oil Shale Mining Area, serve 
as compelling examples of this integrated vision in practice [8]. 

The emphasis on nature-based solutions (NBS) and advanced technological applications further highlights the 
sophistication of China's current restoration methodologies [5, 7, 20]. By leveraging natural processes and 
employing tools like GIS and remote sensing, restoration efforts are becoming more efficient, effective, and 
sustainable [5, 12, 20]. This aligns with the "green development" aspect of Chinese-Style Modernization, 
promoting resource efficiency and environmental innovation. The concept of "dynamic control" in restoration 
also reflects an adaptive management philosophy, crucial for long-term ecological recovery in complex and 
changing environments [12]. 

Comparing China's approach with international experiences, such as the case of a former brown coal mine in 
Denmark [13], reveals both commonalities and unique aspects. While many countries engage in mine 
reclamation, China's top-down policy drive, coupled with its sheer scale of mining operations and ambitious 
national development goals, provides a distinct context. The integration of restoration into a broader 
"modernization" narrative, explicitly linking environmental health to national prosperity and social harmony, 
gives it a unique strategic imperative. Furthermore, the challenges posed by specific regional conditions, such 
as arid mining areas [11], necessitate tailored solutions and highlight the need for continuous research and 
innovation in diverse ecological contexts. 

Despite the significant progress and ambitious vision, challenges persist. The sheer volume of abandoned mines 
and the complexity of their environmental damage require substantial and sustained investment [9, 16]. 
Furthermore, balancing the ongoing demand for mineral resources with the imperative for ecological protection 
remains a delicate act [6]. The "carbon context" also presents both a challenge and an opportunity; while mining 
is carbon-intensive, effective restoration can contribute to carbon sequestration and climate change mitigation 
[3]. This necessitates integrating carbon-neutrality goals into restoration planning and implementation. 

Future research should continue to explore the long-term ecological and socio-economic impacts of these 
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transformative restoration projects. Longitudinal studies are needed to assess the sustainability of newly 
established ecosystems and diversified economies. Further investigation into the governance mechanisms, 
financial models, and public-private partnerships that facilitate successful transformation would also be 
beneficial. Additionally, research on the transferability of China's experiences to other developing countries 
facing similar mining-related environmental challenges, particularly within the framework of the Belt and Road 
Initiative, could provide valuable insights [6]. Finally, as China continues its modernization journey, 
understanding how evolving policy priorities and technological advancements will further shape mine 
ecological restoration and transformation will be crucial. 

CONCLUSION 

This article has explored mine ecological restoration and transformation through the lens of Chinese-Style 
Modernization, revealing a comprehensive and evolving strategy that integrates ecological recovery with 
economic diversification and social development. The findings demonstrate a clear shift towards holistic, 
sustainable solutions, driven by a national commitment to ecological civilization. 

The emphasis on nature-based solutions, advanced technologies, and the transformation of former mining areas 
into new economic and social hubs represents a forward-thinking approach. While significant challenges 
remain, particularly concerning the scale of degradation and regional specificities, China's experience offers 
valuable lessons for other nations grappling with the environmental legacy of mining. By prioritizing 
harmonious coexistence between humanity and nature, China is forging a unique path towards sustainable 
development, where mine ecological restoration is not just an environmental obligation but a vital component 
of its modernization drive. This integrated vision holds the key to transforming degraded landscapes into 
vibrant, resilient, and prosperous regions for future generations. 

REFERENCES 

Lei K, Pan H, Lin C. A landscape approach towards ecological restoration and sustainable development of mining 
areas. Ecological Engineering, 2016, 90: 320–325. 

Wu X, Xing C, Ju Q, et al. Research progress in mining ecological restoration technology. Journal of Industrial 
Safety, 2024: 100004. 

Bian Z, Yu H, Han X. Solutions to mine ecological restoration under the context of carbon. Journal of China Coal 
Society, 2022, 47(1): 449–459. 

Xu H, Waheed A, Kuerban A, et al. Dynamic approaches to ecological restoration in China's mining regions: A 
scientific review. Ecological Engineering, 2025, 214: 107577. 

Qi J, Zhang Y, Zhang J, et al. Study on the restoration of ecological environments in mining area based on GIS 
technology. Sustainability, 2023, 15(7): 6128. 

Chen Z, Yang Y, Zhou L, et al. Ecological restoration in mining areas in the context of the Belt and Road initiative: 
Capability and challenges. Environmental Impact Assessment Review, 2022, 95: 106767. 

Jia M, Wang J, Li Y, et al. Ecological restoration of mines based on nature-based solution: A review. Coal Science 
and Technology, 2024, 52(8): 209–221. 

Zhao D, Zhang W, Xie W, et al. Ecological Restoration and Transformation of Maoming Oil Shale Mining Area: 
Experience and Inspirations. Land, 2023, 12(2): 318. 

Zhenqi H, Peijun W, Jing L. Ecological restoration of abandoned mine land in China. Journal of Resources and 



Global Multidisciplinary Journal  
   eISSN: 2791-173X pISSN: 2791-2760 
 
   VOLUME04 ISSUE09 
   Published 01-09-2025                                                                                                                                                                         Page No. 1-8 

 

 
 

 

Global Multidisciplinary Journal  8 

  https://www.grpublishing.org/journals/index.php/gmj 

Ecology, 2012, 3(4): 289–296. 

Wang N, Tan D. Research on Ecological Restoration Strategies for Abandoned Mines Based on Ecology-Oriented 
Development. Decision Analysis, 2025, 22(1): 44–69. 

Xu H, Xu F, Lin T, et al. A systematic review and comprehensive analysis on ecological restoration of mining areas 
in the arid region of China: Challenge, capability and reconsideration. Ecological Indicators, 2023, 154: 110630. 

Wang N, Tan D. Dynamic control of ecological restoration in abandoned mines under the background of ecology-
oriented development in China. Kybernetes, 2024. 

Conradi T, Henriksen M V J, Svenning J C. Global change, novel ecosystems and the ecological restoration of post‐
industrial areas: The case of a former brown coal mine in Søby, Denmark. Applied Vegetation Science, 2021, 
24(3): e12605. 

Liu J, Zhang S, Li E, et al. Effects of cubic ecological restoration of mining wasteland and the preferred restoration 
scheme. Science of The Total Environment, 2022, 851: 158155. 

Zou H. Study on soil ecological environment restoration strategy of abandoned mining area. Arabian Journal of 
Geosciences, 2019, 12(23): 717. 

Dong Z, Bian Z, Jin W, et al. An integrated approach to prioritizing ecological restoration of abandoned mine 
lands based on cost-benefit analysis. Science of The Total Environment, 2024, 924: 171579. 

  

 


