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Study on discrimination of Wolong Lake coal mine 8101
face of groundwater quality classification

YAO Hui LI Chao —yang ZHANG Yong — sheng
( School of Resources and Environmental Engineering Hefei University of Technology Anhui Hefei 230009 China)

Abstract: For the analysis of Wolong Lake 8101 working face water inrush source and water collec—
tion statistics of the mine groundwater samples of conventional water quality analysis data of 62
groups were collected. Using a combination of models and multivariate statistical methods combining
maltab this paper illustrated the gushing water of 8101 Face. The results show that the water resource
of 8101 consistent with the mine 10 coal sandstone type. The primary factor of Lake Wolong ore stra—
tum of groundwater quality is Ca**. Mg** S0O,>” which reflects Taiyuan limestone water supply be—
ing from the other water resource; the second factor is the cation exchange adsorption which embod—
ies the static storage consumption of groundwater flow. The method of multivariate statistical model
and maltab is a kind of high stability and effective which is applicable to discriminate the groundwa—
ter source water chemistry.

Key words: groundwater system; hydrochemical identification; principal component analysis; cluster

analysis; Bayes discriminant analysis; Matlab software
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Tab. 1 Correlation matrix

Na* Ca’” Mg™* cl- S0,*" €0,>"

Na* +K* 1..000 —.424 -.505 -.037 .331 .433
Ca’" - . 424 1.000 .877 . 566 .443 -.420
Mg -.505 .877 1.000 .488 .351 -.403
cl- -.037 .566 .488 1.000 .314 -.208
S0,%" .331 .443 .351 .314 1.000 -.552

CO,*" .433 -.420 —.403 -.208 -.552 1.000
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2
Tab. 2 Total variance analysis
% % % % % %
1 3.04 50.71 50.71 3.04 50.71 50.71 2.19 36.47 36.47
2 1.40 23.23 73.94 1.40 23.23 73.94 1.63 27.11 63.58
3 0.94 15.73 89. 66 0.94 15.73 89. 66 1.57 26.08 89. 66
4 0.48 7.99 97.65
5 0.12 1.91 99.55
6 0.03 0.45 100. 00
3
Tab. 3 Rotated component matrix
1 2 3
Na”* -0.152 -0.040 0.978 0.980
Ca** 0.829 0.323 -0.311 0.889
Mg * 0.780 0.275 -0.422 0.862
Cl™ 0.862 0.037 0.147 0.767
S0,*" 0.337 0.824 0.420 0.969
C0,*" -0.107 -0.874 0.369 0.912
4
Tab. 4 The score of main component score
A S2 S A 2 3 A S2 f3
1 -0.172 -0.344 -1.716 22 -0.142 0.488 1.443 43 -0.258 -0.143 -1.345
2 0.856 —-1.033 -0.465 23 -1.510 0.270 -1.521 44 -0.201 0.906 0.208
3 0.386 -0.469 -1.181 24 -0.416 -1.084 -0.482 45 -0.798 1.151 0.672
4 -0.484 0.849 -0.808 25 0.379 -2.268 1.394 46 -0.821 1.246 0.548
5 0.255 -0.337 -0.980 26 -1.035 1.381 0.433 47 0.292  0.488 0.985
6 -0.433 -0.002 -1.505 27 -0.535 0.834 0.245 48 -0.375 0.747 0.569
7 -0.319 0.003 2.209 28 0.664 -2.193 0.842 49 -0.781 -0.099 -1.395
8 0.291 -1.596 1.429 29 -0.394 -0.763 -0.405 50 -0.458 0.775 0.235
9 -0.359 -1.296 -0.067 30 0.437 -2.292 0.670 51 -0.563 0.907 0.438
10 0.035 0.237 -1.768 31 -0.626 0.191 -0.037 52 2.680 0.870 -1.067
11 -0.106 0.280 -1.756 32 -0.453 0.182 0.056 53 -1.334 -0.916 -0.928
12 -0.865 -0.595 -1.135 33 -0.440 0.265 0.146 54 0.498 -0.643 0.352
13 -0.247 -0.155 1.649 34 0.584 -0.284 -0.885 55 1.455 -1.604 0.720
14 -0.807 -0.462 -0.435 35 -0.477 0.073  0.030 56 2.614 0.792 0.472
15 -0.563 -0.379 -0.127 36 -0.554 -0.255 -0.865 57 1.246  0.140 1.669
16 -0.562 -0.091 -0.171 37 -0.630 0.832 0.372 58 -0.011 1.058 -0.988
17 0.511 -1.954 1.249 38 -0.527 0.823 0.4064 59 0.344 -0.681 0.720
18 -0.767 -0.013 -0.183 39 -0.575 1.098 0.827 60 3.413 0.616 -1.061
19 -0.645 -0.523 -0.684 40 -0.644 2.328 2.655 61 2.551 1.675 -0.053
20 -0.816 0.453 0.365 41 -0.247 0.349 0.323 62 2.550 1.513 -0.768
21 0.138 -1.656 0.014 42 -0.226 0.310 0.381
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Tab. 5 The function coefficient
1 2 3 4 5 6 7
Na* -0.023 1.605 -0.064 0.121 0.059 0.063 -0.011
Ca® -1.163 1.968 -0.962 0.300 0. 355 -0.207 0.126
Mg2+ 2.396 0.744 2.057 -0.254 -0.485 -0.035 0.429
Cl- 2.112 -0.126 2.079 1.614 2.132 2.422 3.316
5042_ 0.189 -0.991 0.161 0.215 0.280 0.302 0.329
C()}z* 0.520 -0.301 0.359 0.674 0.862 0.433 0.656
( ) -13.200 -24.680 -10.224 -12.296 -16.273 -12.131 -20.291
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+0.217 0x4+0.640 3x5-0.026 9 x6;

3.1 Z3=-0.176 6x1-0.213 0x2-0.190 1 x
Matlab6. 5 princomp 3-0.566 0x4+0.304 5x5-0.688 7 x6;
: 50.70%
x=9.432 20.265 13. 177 17. 836 14. 179 23.23% 15.73%
11. 015 45. 792 43. 938 24. 186 8. 055 8. 251 89.66% spss
14.362 40. 611 21. 273 23. 434 23. 179 35. 058 (89.661%) 0
23.147 18. 077 28. 821 23. 625 36. 627 12. 464 3.0
19.793 37.334 28.993 -+, +-+14.44 27.55 10. 19
9.629.16 11.79 10.27 8.856.92 6.84 6.62 6.91 Matlab6. 5 cluster
8.989.109.06 6.76 7.22 5.99 7.29 7.07 6.55
5.70 6.31 2. 66 20.57 12.06 17.32 4. 72 10. 15 x= 9.4322.28 4.56 3.38 3.51 10.02 ------
3.0515.48 1.66 2.75 2.51 11.015 1.60 3.27 3.46 5.60 7.77
x=x"; 45.792 0.160.12 2.79 25.37 21.84
stdr =std( x) ; % 43.938 0.61 0.304.62 0.67 21.28
nm =size(x); 7.398 19.857.729.3524.49 1.66
sddata = x. /stdr( ones(n 1) :); % 20.750 14.59 10.39 6.71 37.97 2.75
14.029 17.79 9.84 6.28 33.87 2.51 ;
p princ egenvalue = princomp( sddata) % nom =size (x);
stdr = std( x) ;
pP3=p(: 1:3) % xx =x. /stdr( ones(n 1) ); %
sc =princ(: 1:3) % y = pdist( xx) ; % (
egenvalue % )
per = 100* egnvalue/sum( egenvalue) % z =linkage(y) ; % (
)
t =cluster(z 4) % 4
. . find( 1= =2); % 2
00.2735  0.7204  -0.176 6 h = dendrogram( z) ; %
0-0.5266 -0.0406 -0.213 0% 3.

0

0-0.5121 —0.1467 —0.190 (]
pP3=p 0

0-0.3620 0.2170  -0.566 0

9-0.3194  0.6403  0.3045

00.3905 -0.0269 —0.688 70

3.042 11
(4,393 90
0 0
| _.943 67
egenvaue—g).4792lj
0 0
9.11455
[0.026 800 4
per= 50.7009 23.2316 15.7266 7.9866
1.907 6 0.446 8 1)
Z1=0.2735x1-0.526 6x2-0.512 1x3- 3 (50. 70%
0.362 0x4-0.319 4x5+0.390 5x6; 23.23% 15. 73%)

Z2=0.720 4x1-0.040 6x2-0.146 7 x3 89.661% -
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