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mines on Qinghai-Tibet plateau based on ANP-VIKOR
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Abstract; In order to enhance the emergency management capabilities of metal mines on Qinghai-Tibet
Plateau, a comprehensive intelligent emergency capability evaluation model was developed based on the
application of intelligent technology. By analyzing the region’s unique geographical conditions and complex

mining operations, a five-dimensional evaluation index system was proposed, encompassing intelligent
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technology, behavioral safety, resource allocation, institutional mechanisms, and community relations.
This study employed ANP method to determine indicator weights and applied the VIKOR multi-criteria
decision-making method to systematically assess the intelligent emergency capabilities of three
representative metal mines (Mines Y, V, and J) on the Qinghai-Tibet Plateau. The findings indicate that
the comprehensive evaluation system of smart emergency capability based on ANP-VIKOR covers 5
dimensions, including " intelligent technology, behavior safety, resource allocation, mechanism, and
community relationship", with a total of 20 evaluation indicators. It fully integrates the complex
geographical environment, extreme climatic conditions, and mining operation characteristics of the region.
It is helpful to make up for the lack of quantitative research on smart emergency capability in plateau
areas. In the case, the mine J exhibits the strongest intelligent emergency management capabilities,
particularly excelling in intelligent technology and emergency response. Mine Y demonstrates a moderate
level of technological application with notable improvements in emergency management over time, while
Mine V shows room for improvement in resource allocation and emergency response speed. The significant

differences in emergency capabilities reflect the uneven development of intelligent emergency systems in
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plateau mining areas. The effectiveness and adaptability of the constructed model are verified.
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Table 1 Relationship matrix of secondary indicators

{847 | B, | B, | B, | B, | B | B¢ | B, | By | By | By | B,y | B, | Bs | By | Bis | Bis | By | Bis | By | By
B, 1 0 1 0 1 1 1 1 1 0 1 1 0 0 1 0 1 1 1
B, 0 0 1 1 1 0 1 0 1 1 0 0 0 0 1 1 1 1 1
B, 0 0 1 1 1 1 1 0 0 0 0 0 0 0 1 0 1 1 1
B, 0 0 0 1 0 1 1 0 0 0 1 1 1 0 1 0 1 1 1
B, 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1
B 1 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0
B, 1 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 1 1 1
B, 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1
B, 1 0 0 0 0 1 0 0 1 1 1 1 0 0 1 1 0 0 1
By, 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0
B, 0 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 0 1
B, 1 0 0 1 0 0 1 0 0 0 0 0 1 1 1 0 1 1 1
B 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0
B, 0 0 0 1 0 1 0 0 0 1 1 1 0 1 1 1 1 1 1
B 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 1 1 1
By 1 1 1 1 0 1 0 0 1 1 1 1 0 1 1 0 1 1 1
B, 0 1 0 0 0 1 0 0 1 0 0 0 1 0 1 0 1 1 1
B 1 1 1 1 1 0 1 1 0 0 0 1 0 1 1 1 1 1 1
B 1 1 1 1 1 0 1 1 0 1 0 1 1 1 1 1 1 0 0
By, 1 1 1 1 1 0 1 1 1 0 1 1 0 1 1 1 1 1 1
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Table 2 Basic comparison of three representative mines on the Qinghai-Tibet plateau
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Table 4 Raw data matrix of comprehensive evaluation indicators for mines Y, V, and J

i’ilz’fﬁ%&% Bl BZ B} B4 BS BG B7 BS BQ BIO
Vaors 90.2 9. 1 5.0 97.7 91.2 89. 4 97. 1 99. 1 96.8 | 48.0
Voo 92.9 91.6 5.0 91.2 91. 1 93. 1 99.9 97.3 91.4 | 41.0
Voosr 90. 4 90. 8 5.0 97. 1 90. 6 99.5 99.9 99.9 94.5 | 30.0
Voo 91.6 94.4 5.0 98.3 90.7 91.2 97.3 94.8 93.4 | 29.0
Vions 97. 1 85.7 4.0 99.9 94.7 86.2 97.6 92.8 95.9 | 26.0
Yooro 98.8 96.9 5.0 96.2 92.4 93.8 96. 6 97.5 99.9 | 20.0
Yo 96.7 9.4 4.0 92.3 98.4 92.0 97.7 91.0 95.6 1.0
Yoo 99.7 86.5 5.0 90.9 91.2 94. 4 98.5 95.9 99.5 | 48.0
Yoo 93.8 96. 4 3.0 9.5 97.9 88.2 98.6 92.0 98.5 | 30.0
Yoo 99.7 87.6 2.0 92.0 97. 1 87.4 96. 1 92.4 90.2 2.0
Jooro 92.2 93.6 1.0 90. 6 98. 1 99.4 97.9 96.9 98.4 | 32.0
Joono 93.4 93.7 2.0 93.5 93.8 88.4 99.8 99.5 90. 6 8.0
Joom 97.3 89.4 3.0 98.3 93.3 89.7 96. 6 95.0 96.3 | 23.0
Joom 95.4 98.2 3.0 97.7 96. 0 92.7 97.6 95. 1 91.2 9.0
Joors 95.7 97.7 2.0 93.7 95. 8 94. 4 99. 1 98. 4 96.7 15.0
i%’fﬁ%&ﬁ Bl] BIZ BIB Bl4 BIS Blﬁ Bl7 BIS Bl9 BZO
Vaoro 85. 1 92.4 95.7 5.0 3.0 4.0 5.0 81.0 97.6 | 95.2
Voo 95.7 92.0 96.7 3.0 5.0 5.0 5.0 76.2 90.2 | 89.1
Voo 89.5 97.0 98. 1 4.0 4.0 4.0 4.0 91.7 91.3 | 96. 1
Vo 97.9 96. 8 97.3 5.0 4.0 5.0 4.0 94.9 94.3 | 92.8
Vions 9. 1 92.7 95.2 4.0 3.0 5.0 4.0 86. 1 90.2 | 97.0
Yoo 99. 8 9. 1 97.3 3.0 3.0 3.0 4.0 91.3 9.9 | 95.7
Yoo 96.7 98.2 95.4 3.0 5.0 4.0 5.0 86. 4 9.6 | 92.0
Yoo 95.5 98.7 96. 6 5.0 3.0 3.0 5.0 88.9 99.9 | 97.6
Yoo 87.0 95.7 99.8 3.0 3.0 4.0 4.0 91.5 94.0 | 93.8
Yons 86.5 99.7 99.3 4.0 4.0 3.0 5.0 77.4 98. 1 93.6
Joons 9. 8 97.7 97.2 3.0 5.0 4.0 3.0 82. 1 9.9 | 95.2
Jooo 94.3 93.5 95.3 5.0 3.0 3.0 5.0 88. 1 92.4 | 91.2
Joom 98.5 97.5 95.2 5.0 5.0 4.0 3.0 81.3 91.2 | 93.1
Joom 98.5 98.4 97.7 3.0 4.0 3.0 5.0 93.5 90.9 | 99.7
Joors 97.6 96.0 96. 3 5.0 4.0 3.0 4.0 94.2 92.6 | 88.0
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Table 5 Summary of VIKOR analysis results

BRd G | BHARURME | MEsEE | PrihE | DR
Vaor o 0.689 8 0.1168 | 0.9876 | 15
Vano 0.622 4 0.1185 | 0.8911 | 14
Voo s 0.5718 0.1168 | 0.79%69 | 13
Vion 2 0.601 6 0.0876 | 0.6323| 9
Voo s 0.498 8 0.0897 | 0.4818
Yoo o 0.550 8 0.1168 |0.7629 | 12
Yoo 0.520 6 0.1168 | 0.7142 | 11
Yoo\ 0.5152 0.0945 |0.5432| 7
Yons 0.430 7 0.0936 | 0.3994
Yon 5 0.508 5 0.0586 | 0.2708 | 3
Joor s 0.501 9 0.116 8 0.684 | 10
Jono 0.514 9 0.1065 | 0.6298 | 8
Joos 0.501 0.078 6 0.404 | 5
Joon 2 0. 424 0.0584 |0.1324| 2
Jons 0.380 4 0.049 9 0 1
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Fig.2 [Evaluation of intelligent emergency capabilities for,
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