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Abstract: To explore the research hotspots and development trends in the field of mine ecological restoration, based on the
literature data retrieved from Web of Science (WOS) and China National Knowledge Infrastructure (CNKI), 692 English
literatures and 298 Chinese literatures were visually analyzed using software including VOSviewer, CiteSpace and SClmago
Graphica. The differences among various mine ecological restoration philosophies and key restoration technologies were also
discussed. The results show that the number of publications in the field of mine ecological restoration shows an overall upward
trend. Cooperation among countries is frequent, and a research network has been formed with China as the primary core and
European and American countries such as the United States, Australia and Spain as the secondary cores. Cooperation among
international high-yield institutions is close, while connections among domestic high-yield institutions are lacking. Research
hotspots focus on coal mine restoration, phytoremediation technology, soil heavy metal remediation, microbial mechanism
research, restoration effect evaluation, and carbon neutrality target practice. In the future, it is necessary to further study the
restoration technologies of basic mine ecological units dominated by soil, microorganisms and plants, promote the application of

emerging technologies such as UAV aerial mapping and machine learning in model construction and effect evaluation, and
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explore the path of mine ecological restoration under the carbon neutrality goal. Mine ecological restoration research is currently

in a period of explosive development. China should combine macro-monitoring with micro-research, apply cutting-edge

technologies, promote interdisciplinary integration and cross-field cooperation. and continuously improve the research system of

mine ecological restoration in China.

Key words: Mine ecological restoration, Visual analysis. Knowledge graph
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Fig.1 Number of publications on mine ecological restoration
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Table 1 Analysis of top 11 keywords clustering in English literatures

REXK WRE/A R A F TG R
# 0 phytoremediation 77 0.725 2014 heavy metals, bioavailability, arsenic, copper accumulation
#1 coal mine 69 0.562 2016 vegetation restoration, organic carbon, heavy metals
# 2 bacterial community 64 0.625 2017 bacterial diversity, fungal community, soil microbial communities
 ecological succession 5. 0176 2007 pinere solAng mictoorganiue, sol crosion:
# 4 soil cover 53 0.842 2009 land reclamation, ecosystem restoration, forest, grasses
%5 ecosystem service 43 0.778 2013 ecological restoration priority, China, value assessment
# 6 microbial biomass 42 0.799 2011 arbuscular mycorrhizal fungi, soil redevelopment, soil nutrients
# 7 enzymatic activity 40 0.671 2017 arbuscular mycorrhizae, nitrogen, soilless revegetation, soil respiration
# 8 superabsorbent polymer 28 0.818 2012 seed bank, community composition, root nodule, composted waste
#9 edaphic filters 27 0.866 2013 plant development, rehabilitation, biodiversity, grasslands
210 pedogenesis 25 0.747 2012 soil quality, phytotechnology, spatial distribution patterns
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Fig.6 Key words clustering analysis in Chinese literatures
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Table 2 Analysis of top 11 key words clustering in Chinese literatures
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Fig.8 Research hotspot distribution in Chinese literatures
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Fig.9 Steps for mine ecological restoration
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YL E AT I HER R ESESEY R WME B HE (Trametes gallica ). 4 M R 24 Bl B
MR A R TS g R T A RO . MR R (Pesudomonas aeruginosa) %5 TR IE 52 AT LLFEAR +
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K FI@HF B (Bacillus megaterium) W] VIAE ¥ 6k BR Wy 2, R ann] $ S AR R AER R A EE TN 9P
AT A RALET R ZE AT B (Bacillus cereus) . Eae R E SR .

R4 BERAHTUIEYURBRASLEEAN

Table 4 Classification and applicability of frequently-used mine soil amelioration techniques
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