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Land damage evaluation in coal mining area with super-size

mining face at western aeolian sandy area
Li Yunpeng Bian Zhengfu Lei Shaogang liu Ying
( School of Environment Science and Spatial Informatics China University of Mining and Technology Xuzhou 221116 China)

Abstract: According to the distinctive characteristics of fragile ecological environment and strong mining intensity in the super—size mining
face at western aeolian sandy area the paper took Daliuta Mining Area in Shendong as a study case established the land quality index sys—
tem and evaluation standard which divided the land quality in mining area into five levels determined the evaluation index weight based on
the entropy technology and evaluated the land damage degree in mining area by using the improved gray correlation method. The evaluation
results show that the most important impact factors of the land quality in mining area include crack width additional slope sinking depth
and erosion modulus; the second main impact factors include effective P effective K vegetation coverage organic matter and others. The
land quality of Daliuta Mining Area faces is in the fourth level which indicates that the land damage is relatively serious leading to poor
land quality and the land condition needs to be improved. It is necessary to predict land damage circumstance before mining optimize the
mining technologies and control the topographic change in the mining process and carry out the artificial restoration and self—recovery of
ecological environment after mining to improve the land quality in mining area.

Key words: super—size mining face; aeolian sandy area; land damage evaluation; improved gray correlation method; entropy technology
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1

Table 1 Description of mining area land quality level characters

I
I
v
\%
2
Table 2 Classification standard of mining area land damage indexes
I I 1 v \Y
1% © >1.00 0.75~1.00 0.5~0.75 0.25~0. 50 <0.25
1% % >20 15~20 10~15 5~10 <5
N /(mg -+ kg™!) 2 >150 120~ 150 90~ 120 60~90 <60
p /(mg+kg!) 2 >40 20~40 10~20 5~10 <5
K /(mg+kg!) 2 >200 150~200 100~ 150 50~100 <50
/% ¢ >80 5080 30~50 15~30 <15
/(kg » hm™2) ©2 >3 000 27000 ~ 3:000 1 500~2 000 1 000~1 500 <1 000
/em 22 <0.1 0.1~1.0 1~10 10~30 >30
/(°) 22 <0. 1 0.1~1.0 1~3 3~7 >7
/m 2 <0.1 0.1~0.5 0.5~1.5 1.5~3.0 >3.0
/(tekm™2+a") ¢ <200 2 00~2 500 2 500~5 000 5 000~8 000 >8 000
2.3 2) &o
23
) (k)
xi(h) =~ (1)
ol k)
’ ° Xo Xi,
(2)
min minA,( k) + p max maxA,( k)
i k i k
(k) = (2)
¢ A(k) +p max m?XAi( k)
1) . p 0~1
Xo={x,(k) k=12 - n} 0.5, A,( k) k o k)
X ={x(k) | k=12 - nji=12 - m} x/( k) o
n m . x(k) e al(k) b(k) A(k)
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3 3
Table 3 Parameters of measured mining faces in 42 em 4 403 mm

Daliuta Mining Area

22201 52304
/m 643 4 547 P 180 ..
l
/m 349 301 S = arctan(looo) X 7 ~ T (11)
/m 72.5 235.0
/m 3.95 6.94 08 v
Jmm 5 833 4 403 65.6 mm/m 3.644°,
/em 42 42
/(mm +m™") 65.6 59.0 4o
4
Table 4 Value of evaluation indicators in Daliuta Mining Area
/ / N / P / K / / / / / / /
% % (mgekg') (mgekg') (mg-kg') % (kg +hm™) cm (°) m (e km?ea™)
0. 652 3.68 72.114 6.787 29. 39 52.775 1871 42 3.644 4. 403 7 500
3.2
4 4 o
1
54
. 2) . 5 (3)
1) . .
5

Table 5 Normalized processing results of indicators for standard values and absolute difference calculation results

I I I v \Y A, 4, 4; 4, As
0.652 1 0.75~1.00 0.5~0475 0.25~0.50 0~0.25 0.348 0.098 0 0.152 0.402
0. 184 1 0.75~1.00 0.5~0.75 0.25~0.50 0~0.25 0. 816 0. 566 0.316 0. 066 0
0. 481 1 0.80~1.00 0.60~0. 80 0.40~0.60 0~0.40 0.519 0.319 0.119 0 0.081
P 0.170 1 0.50~1.00 0:25~0.50  0.125~0.25 0~0. 125 0.83 0.330 0.080 0 0.045
0. 147 1 0.75~1.00 0.50~0.75 0.25~0.50 0~0.25 0. 853 0. 603 0.353 0.103 0
0. 660 1 0.625~1.000 0.375~0.625 0.188~0.375 0~0. 188 0.340 0 0.035 0.285 0.472
0.624 1 0.667~1.000 0.500~0.667 0.333~0.500 0~0.333 0.376 0.043 0 0. 124 0.291
1.000 0~0.003 0.003~0.033 0.033~0.333 0.333~1.000 1.000 0.997 0.967 0. 667 0 0
0.521 0~0.014 0.014~0.143 0.143~0.429 0.429~1.000 1. 000 0.507 0.378 0.092 0 0.479
1.000 0~0.033 0.033~0.167 0.167~0.500 0.500~1.000 1. 000 0.967 0.833 0.500 0 0
0.938  0~0.025 0.025~0.313 0.313~0.625 0.625~1.000 1. 000 0. 062 0.625 0.313 0 0. 062
3) o Ho (9)
(7) W, 6.
6

Table 6 Entropy data and entropy proportion of evaluation indicators

N P K
H; 0.982 0.982 0.984 0.980 0. 982 0.982 0.984 0.974 0.977 0.977 0.976
W; 0. 082 0. 082 0.073 0. 091 0. 082 0. 082 0.073 0.118 0. 104 0. 104 0.109
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4) . 5
miin mkinAi( k) =0 max m;lXAi( k) =0.997 p=
0.5 5 (2)
¢

&,={0.589 0.379 0.490 0.375 0.369 0.595
0.570 0.333 0.496 0.340 0. 889}

& ={0.836 0.468 0.610 0.602 0.453 1
0.921 0.340 0.569 0.374 0.444}

&={10.612 0.807 0.862 0.585 0934 1
0.428 0.844 0.499 0.614}

£,={0.766 0.883 1 1 0.829 0.636 0.801 1
111}

£={0.554 1 0.860 0.917 1 0.514 0.631 1
0.510 1 0.889}

5) o
(4) 5
v,=0.045 5,=0.053 y,=0.066 y,=0.083
vs=0.074. V4
v .
3.3
1) \Y 1
2) 6
P N K N \
4
3
. . 11

1) 1\
2)
Y P
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