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Fig. 1 Distribution map of historical abandoned mines in the Yellow River Basin of Gansu Province
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Table 1 Statistics of historical abandoned mines in the Yellow River Basin of Gansu Province
i (M) . *MM " Eiﬁﬁﬁr@ . Iﬁ?ﬁﬁ@m TLEEUA BT A E R /hm®
i/ A~ A /hm? B/ i A /hm? B 11 A /hm?

SE] 528 1596.55 87 316.58 51 335.35 666 2248.48
FEPYTT 258 776.74 168 581.81 45 247.34 471 1 605.88
HrgM 64 139.83 135 303.65 13 43.06 212 486.54
22T 677 1817.40 203 493.33 18 38.22 898 2348.95
e 22 6 143.46 5 7.37 - - 11 150.83
Tt 195 1 041.66 387 1138.14 6 13.39 588 2193.19
PRED 34 51.64 56 143.25 - - 90 194.88
KoK 34 52.97 96 163.56 3 9.91 133 226.45
Rl 165 329.50 224 684.37 5 142.70 394 1156.57

it 1961 5949.74 1361 3832.06 141 829.97 3463 10 611.77
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Fig.2 Geological environment zoning map of the Yellow River Basin in Gansu Province
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Fig.3 Evaluation index system of mine ecological

damage and pollution status
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Table 2 Meaning of scale 1-9 for judgement matrix
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Table 3 Target layer—criterion layer judgment matrix
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Table 4 Weight allocation table for comprehensive evaluation index of ecological destruction and pollution in mines
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Fig. 4

Evaluation and classification of ecological destruction and pollution of historical abandoned mines in Lanzhou City
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Research on Evaluation Methods for Ecological Destruction and Pollution
Status of Historical Abandoned Mines—Taking the Gansu Section of the

Yellow River Basin as an Example

LI Chunliang"?, XIAN Yongliang', JIN Zhong’e', YANG Ziheng'
1. Geological Survey of Gansu Province, Lanzhou 730000, Gansu, China;

2. Geoscience Big Data Engineering Research Center of Gansu Province, Lanzhou

730000, Gansu, China

Abstract: To evaluate the current state of ecological destruction and pollution at historical abandoned mines in
the Gansu section of the Yellow River Basin, and to facilitate comprehensive ecological assessments and
remediation strategies, this study introduces a robust evaluation methodology for the mining ecological
environment, employing the analytic hierarchy process (AHP). This methodology meticulously accounts for
intricate geological conditions, land degradation , pollution levels, and other vital ecological, factors pertinent to

mining sites. It is specifically tailored to ensure that the evaluation outcomes align with the multifaceted
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requirements of natural resource management, forestry and grassland management, and ecological environment
authorities. Initially, twelve evaluation indicators were identified across three dimensions: ecological damage,
vegetation destruction, and pollution status. A scientifically rigorous indicator system was developed based on
empirical field survey data of the mining ecological environment within the study area. Subsequently, judgment
matrices were formulated using the analytic hierarchy process, integrating insights from regional mining
ecological environment surveys. Scripts were developed using MATLAB software to compute the eigenvectors,
eigenvalues, and consistency indices of the matrices. The execution of these scripts resulted in the determination
of weight coefficients for each evaluation indicator. Subsequently, the evaluation results were validated through
cross-verification with actual survey data and preliminary assessment grades from historical abandoned mining
areas within the Yellow River Basin in Gansu Province. This process established definitive threshold values for
grading the overall assessment levels. The method facilitates a comprehensive evaluation and grading of mining-
related ecological environment issues, thereby providing theoretical support for the formulation of differentiated
remediation strategies. The feasibility of the method was demonstrated using Lanzhou as a representative case
study, where the evaluation results exhibited a high degree of concordance with on-site investigations. The
findings indicate that among the 34 townships affected by mining activities, 10 were classified as severely
impacted, 13 as moderately impacted, and 11 as lightly impacted, based on the degree of influence.
Consequently, recommendations for ecological restoration strategies that emphasizegraded control and
optimized sequencing have been proposed. This approach offers a scientific framework for the implementation
of targeted ecological management interventions in mining areas situated within ecologically fragile zones.

Key words: historical abandoned mines; ecological environment; analytic hierarchy process; index system;

comprehensive evaluation
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