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Fig.1 Schematic diagram of the mining

area of Zhungeer Coalfield
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Tab.1 List of open - pit mining rights in Zhungeer Coalfield

P FFR A WA 2R
BPATHX LA W77 1 Fha b /a
MIREBE 2000 5772.43 12
B 2 000 5033.39 11
R b 600 5259.32 8
LR 300 762.70 6
JT 12 300 406. 35 3
HERS KT Egsd 180 454.84 5
bezgb 7t i 120 1 267.40 2
SIEZE 120 958.42 5
HE 120 741.00 2
T 120 651.29 2
T Ik 120 600. 59 2
K JIk 60 522.91 3
T 7K AT B PN 60 248.25 5
XI5 3 60 168. 00 2
il B 2R ikt 300 1695.36 6
i 6 E1 90 813.02 4
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Fig.2 Evaluation index system of
mine geological environment
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Tab.2 Evaluation index levels of mine geological environment

A 45 9%
HENZE R fatn & ZEHF B — & Ly RE
0.2 0.4 0.6 0.8
% 4t <1 [1,10) [10,20] >20
JE o A hm® 0.2 i PRl R 3 <1 [1,2) [2,4] >4
HH 0 (0,1) [1,2] >2
KA <1.33 [1.33,2.67) [2.67,5.33] >5.33
EiRuN7ERLY] AR 1l <0.67 [0.67,1.33) [1.33,2.67] >2.67
—— gm 0 (0,0.33)  [0.33,0.67] >0.67
A Hb <1.33 [1.33,2.67) [2.67,5.33] >5.33
FRE I B/ hm? 0.4 x5 S ] <0.67 [0.67,1.33) [1.33,2.67] >2.67
Hi b 0 (0,0.33)  [0.33,0.67] >0.67
A 1) <1.33 [1.33,2.67) [2.67,5.33] >5.33
Wil PRl R 3 <0.67 [0.67,1.33) [1.33,2.67] >2.67
Hi 0 (0,0.33)  [0.33,0.67] >0.67
k2! <1 [1,10) [10,100] >100
KEERB/10'm® 0.4 W <10 [10,100)  [100,1 000] >1 000
A L b 5T K A <2 [2,20) [20,50] >50
[ , b1 35 B <10 [10,100)  [100,1 000] >1 000
BT/ 00 s <0.3 [0.3,1) [1.2] 52
o S , KA 5 Y <1 [1,10) [10,100] >100
PRSI B o 08 4T Y <0.1 [0.1,1) [1,10] >10
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Tab.3 Statistics of remote sensing monitoring results of the geological environment of Zhungeer Coalfield open — pit coal mine

.~ #%‘Fa ‘ + 45 ‘7MZIS‘F3 ‘ Kk @ISR W¥CRE/ B4R BTILAER LA He /b He+- 4
P /hm® EYE FEl/hm® Z 8 /hm?® Je3E 1 /hm®  3/hm? 10*m? X/hm?  X/hm*  [X/hm? A/ hm?
MR E 26. 88 126. 85 4.72 38.47  650.85 NAD 211,91 10.21 71.84  277.48  411.21
A 20. 50 194.47 NA NA 1023.52 6 409.60 105.39 NA NA  875.54 186.05
LK 5 56.75 226. 04 NA NA  212.42 2054.80  251.08 10.87 11.76  417.01 307.25
Lk 3.37 39.47 NA NA  246.91 2201.20 85.40 8.02 9.86 147.81 100. 30
T 48 0.11 12.00 NA NA 70.44  700.80 9.49 15.13 10.75 68. 44 NA
SR 0.33 16.52 2.37 55.21 61.47 111.20 19.92 9.46 NA 89.92 NA
B 2.11 28.83 2.27 11.07 84.54 NA 73.13 NA NA  154.55  382.04
RIS NA NA NA NA 80.02 1 395.60 NA NA 9.13  215.75 NA
B NA NA 1.32 19.34 46.65  320.40 NA NA NA 64.88 NA
oY NA NA NA NA 14.48 NA 0.99 NA 1.22 8.01 NA
RS 0.01 8.92 NA NA 72.49  295.20 1.55 4.32 NA 129.42 NA
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Yeii/hm® YL Hl/hm® Je98/hm® 75 FE/hm®  3/hm 10*m [X/hm [X./hm X/hm #%/hm

A HE 0.18 9.26 NA NA 49.71 NA 19.53 1.10 1.35 8.26 8.75
R 5 0.04 19.33 1.02 27.86 122.96 1 236.00 2.17 12.18 NA 111.59 30.09
X HH G 1.40 53.85 NA NA 92.48 150.00 25.92 3.74 3.90 90.88 NA
PRI 7.42 81.78 10.24 173.12 165.20 980. 00 90.78 9.97 7.00 302.19 319.31
1 NA NA NA NA 4.64 NA 0.51 2.51 NA NA NA
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Tab.4 Gray correlation evaluation results of the

geological environment of Zhungeer Coalfield

whgRR  FHE bREZE || 9TILAR PHE R
MR E 0.7747 0.1189 || A& 0.7714 0.156 2
BN 0.7874 0.1736 || 1E& 0.7526 0.1726
B b 0.7958 0.1540 || E# 0.7569 0.149 1
LR 0.8094 0.198 3 || 7Kk 0.7699 0.1389
JTFiE 0.7938 0.1813 || KIGIER 0.7977 0.1890
Eit 0.8077 0.1262 || XI#HZE  0.7922 0.1300
BT 0.7639  0.1411 || %M 0.8048 0.135 1
SR 0.7717 0.1758 || 1E1= 0.7509 0.169 5
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Fig.3 Trend of ash — associated averages

of mines in Zhungeer Coalfield
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Fig.4 Zone map of geological environment
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Gray correlation evaluation of geological environment in the
open — pit coal mine concentration area based on remote
sensing : A case study of the Zhungeer Coalfield

GAO Junhua'*, LIU Shasha'”, YANG Jinzhong’ , ZHAO Mingpeng ~, LIU Xinyue'”, ZOU Lianxue'*
(1. Hunan Provincial General Station of Geological Environment Monitoring, Changsha 410007, China; 2. Hunan
Natural Resources Affairs Center, Changsha 410004, China; 3. China Aero Geophysical
Survey and Remote Sensing Cenier for Natural Resources, Beijing 100083, China)

Abstract ; Satellite remote sensing technology has been used in China for more than ten years to obtain annual
national mine geological environment remote sensing monitoring data . How to make full use of existing remote
sensing monitoring results to carry out large — scale mining geological environmental assessment zoning is worthy of
discussion and research. Therefore, the Zhungeer Coalfield was taken as the research area , and the artificial
interpolation and hierarchical weighted improved gray correlation method was used to evaluate and analyze the
geological environment of the 16 open — pit coal mines in the area, and the evaluation level divisions based on the
mines were obtained. The evaluation conclusion is that the 3 mines of Huilong, Mengxiang and Liangjiaqi are
severely affected by the environment, and the 5 mines of Tianciyuan, Weijiamao, Tingziyan, Liuhuliang and
Heidaigou have relatively high environmental impacts. In the severe areas, 8 mines of Harwusu, Jinzhengtai,
Zhaofu, Yongsheng, Cui’ ergezui, Hongran, Huafu and Zhengren are general environmental impact areas , and
other non — mine areas are the non — influenced areas. The evaluation results can reflect the geological environment
status of the Zhungeer coalfield relatively objectively. Therefore, the gray correlation evaluation method of mine
geological environment could be popularized and applied in a large area or even in whole China .

Keywords: remote sensing ; open pit coal mine ; gray correlation method ; mine geological environment evaluation
(HEHE: & W)



