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Fig.1 Location map of Hebi mine
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Table 1 Inrush-water samples in the Hebi coal mine

KA RG34 B Y 22 58 24 4 (mmol /L) bR

i ;
Ca®* Mg** Na* +K* CO3~ HCO; clI- SO0;~ 2l
1 3.29 212 0.94 0.00 611 0.17 0.07 |
2 3.16 1.71 0.94 0.00 539 0.05 0.37 |
3 3.8 215 1.18 0.00 6.78 0.11 0.25 I
4 3.39 1.47 0.47 0.00 4.20 0.21 0.44 |
5 3.75 1.95 0.36 0.00 501 0.18 0.57 I
133 7.96 1.62 0.34 0.00 6.03 0.32 3.57 Il
134 7.52 1.93 0.53 0.00 6.33 0.32 3.32 I
135 7.85 1.8 0.00 0.00 5.85 0.28 3.58 Il
292 510 1.03 0.77 0.00 4.03 0.46 2.37 Vi
203 6.64 1.71 1.66 0.00 515 1.19 2.95 VI
294 7.75 1.97 1.41 0.00 5.85 1.83 3.57 VI
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Table 2 Person correction coefficient matrix of the water chemical components

18 b5 Ca®* Mg®* Na* +K* o3~ HCO; cl- S0%-
Ca®* 1. 0000 0.7557 -0. 4070 -0.3634 -0.2681 0. 0290 0. 8798
Mg?* 0.7557 1. 0000 -0.2768 -0.2687 -0.0598 0.0795 0.7839
Na* +K* -0. 4070 -0.2768 1. 0000 0. 6611 0.7832 0. 4790 -0.0536
co%- -0.3634 -0.2687 0.6611 1. 0000 0. 3354 0.3279 -0.1168
HCO; -0.2681 ~0.0598 0. 7832 0.3354 1. 0000 0.3314 -0.0906
cl- 0. 0290 0. 0795 0. 4790 0.3279 0.3314 1. 0000 0. 1546
S0%- 0. 8798 0.7839 -0.0536 -0.1168 -0. 0906 0. 1546 1. 0000
K3 BERIBEBRFER Z,=-0.4884X, —-0.4188X, +0.4213X, +0.3613X,

Table 3 Explained variance rates of the principal components

EV %y FRAEAR TR (%) BRI (%)
Z, 3.1359 44.80 44.80
Z, 2.1199 30.28 75.08
Z, 0.7033 10.05 85.13
Z, 0. 6106 8.72 93.85
Zs 0.2813 4.02 97.87
Zg 0. 1402 2.00 99. 87
Z, 0. 0088 0.13 1.00
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~0.3790X, -0.4596X, - 0. 4523X,

7, =0.4675X, +0.2299X, +0. 5361X, - 0. 0697X,
~0.2867X, —0. 0803X, - 0. 5896X,
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Table 4 Discriminant results of the testing samples

Bk H 545 b SeBR o W
A G5 Z, Z, Z, Bl B3
1 —1.24229 —-3.85879 —-3.38345 | 1
2 -1.33907 -4.04778 - 3. 44003 1 1
3 -1.13691 -3.5207 -3.25624 | 1
4 -1.09825 -3.30824 -2.99255 | 1
5 —1.47456 -4.19403 -3.58211 I 1
6 -5.27701 -7.80078 -3.67539 I I
7 -5.34184 -7.71266 —3.45494 1 I
8 -5.36109 -7.73562 -3.72639 1 I
9 -2.14419 -7.6778 -4.90757 i1 1
10 -2.88669 -5.47757 -2.71672 m VI
11 -3.31298 -6.32732 —-3.83575 m 1
12 - 6. 64376 -14.8776 - 6. 82453 v I\
13 -6.06543 -12.2192 -4.81067 v Vi
14 -11.9906 -17.3188 —-3.83845 \% 1%
15 5.908636 -6.65758 -6.60635 v v
16 3.769691 -4.30333 -3.76886 v v
17 8. 089957 -9.44283 -8.62236 A% vV
18 4.893199 -5.93614 -5.08888 \% I
19 7.149741 -7.78871 -5.90649 A% A%
20 -0.53375 -3.71859 -2.81956 Al Vi
21 -1.00027 -3.55856 -2.88542 VI Vi
22 -0.7219 -3.63582 -3.06188 A\ VI
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The Bayesian discrimination model for sources of mine water inrush

based on principal components analysis

DENG Qing-hai'®, CAO Jia-yuan', ZHANG Li-ping', LIN Yong-xia', ZHANG Dan-dan'
(1. College of Earth Science and Engineering, Shandong University of Science and Technology ,

Qingdao ,Shandong 266590, China; 2. College of Resources and Environment Science ,

Chongqing University, Chongqing 400044 ,China)

Abstract; Mine water inrush is a serious threat to the safety of mine work, so determining the source of water
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inrush quickly and accurately makes a great significance to the effective prevention of such disasters.

2+
’

Mg®*, Na® +K*, CO;", HCO,, Cl~, SO; ) as the evaluation factors and used 294 water samples as

According to the hydrochemistry diversity in six aquifers of Hebi coal mine, we chose seven indexes ( Ca

training representatives in water bursting source determination. With Matlab platform, three principal
components Z,, Z,, Z, were extracted using principal component analysis. Then taking them as factors of
Bayesian discrimination we established a models for determining the source of water bursting in Hebi mines.
Using this model, 22 randomly selected samples of water inrush were discriminated. The result shows that 19
were correct, and only 3 were inaccurate, which means the accuracy reaches 86% . There are 3 failed
discriminations mainly because some aquifers have similar types of hydrochemistry. Also the existence of hydro
relationships among several aquifers is another possible reason. Therefore, our Bayesian discriminant model for
determining the source of mine water inrush which based on principal component analysis can satisfy the
requirements of mine safety, and thus provides a decision-making basis for prevention and controlling of water
inrush.

Key words: Sources of inrush-water; Discrimination model; Principal components analysis; Matlab; Bayesian

discrimination method ; Hebi mining area
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Geological structure characteristics of several karst water
systems in the Xiangxi River Karst Basin

LUO Ming-ming', XIAO Tian-yun’, CHEN Zhi-hua', ZHOU Hong’, LUO Zhao-hui', XIAO Zi-yi'
(1. School of Environmental Studies, China University of Geosciences, Wuhan, Hubei 430074, China;
Geological Survey of China University of Geosciences, Wuhan, Hubei 430074, China)

Abstract : The Xiangxi river basin is located in the west of Hubei Province, the transitional zone of north-south
karst in china. A 1;50000 hydrogeological survey was carried out in the Xiangxi river basin to understand the
geological and hydrogeological conditions. The divisions and classification principle of karst water system in
the Xiangxi River Basin were determined. The Karst water systems have four divisions based on the unique
geological structure and characteristics of the Xiangxi river basin,i. e. , the Sinian-Cambrian double layer
decentralization drainage type, the Sinian single layer decentralization drainage type, Cambrian-Ordovician
single layer concentrated drainage type and Permian-Triassic single layer concentrated drainage type. Each
geological structure and its characteristics are discussed in this paper. Understanding the divisions and
classification of karst water system is fundamental for accurate assessment and management of water resources
development and utilization in the Karst area of western Hubei Province.

Key words; Xiangxi River; karst water systems; geological structure characteristics
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