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Analyzing for sources of inrush-water in Wanbei Mining Area by systemic clustering
and stepwise distinguishing
YIN Xiao-xi' , XU Guang-quan' , GUI He-rong' ,CHEN Lu-wang’
(1. Department of Resources and Environment Engineering , Anhui University of Science and Technology ,
Huainan 232001, China; 2. Institute of Rock and Soil Mechanics, The Chinese Academy of Sciences ,
Wuhan 430071, China) |

Abstract: Four main aquifers of Wanbei Mining Area, such as the fourth aquifer of the Quartérrmry, the coal aquifer, the Taiyuan
limestone aquifer and the Ordovician limestone aquifer, are analyzed by systemic clustering w1t}1 the indexes of Ca™ Mg* JK*+
Na‘ . Q™ .80,*" .C0O,*~ \HCO, " .pH and TDS. From the clustering result,the water samples 1%epresenting the characteristics of ev-
ery aquifer are picked and then are analyzed by stepwise distinguishing. Therefore, a distinguishing model is established by the two
representative elements of $0,%~ and TDS, which has a good effect on distinguishing sources of inrush-water of Wanbei Mining Area.
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Table 1 Hydrochemic data of the key inrushing aquifers in Wanbei Mining Area
KEE B ORE ca®* Mg+ K*+Na* a- 50,2" €0,%" HCO; " @ DS
WS B WA /mgrl' J/mgel”' /mgel™' jmgl' /mgeL' /mgrl”! /mgeL”! e /mgL"!
1 (ot 60.0 74.8 529.2 145.0 719.5 0.0 778.4 7.91 2385
2* xj— 25.3 24.1 50.4 20.5 748.0 0.0 15.4 7.92 1970
3* 1] f£# 117.4 24.0 471.5 905.8 23.6 0.0 39.7 7.74 1562
4* iy 110.2 59.6 53.8 124.1 181.6 15.6 289.9 8.18 690
5% £l EE £0.0 72.4 175.6 124.5 540.0 0.0 107.0 7.97 1113
6" L i 186.8 74.9 136.0 301.3 212.3 0.0 488.2 8.12 1155
7* FAlE 19.6 15.8 120.5 31.9 43.2 0.0 323.4 8.23 393
8 Vil o3 27.3 26.7 158.0 28.4 103.7 27.6 366, 1 8.48 555
9* (/) 58.1 18.0 332.2 230.4 175.8 0.0 457.7 8.36 1043
10* I i 17.2 5.1 949.0 126.5 1779.8 0.0 288.6 8.20 3180
11 HE 168.3 95.1 397.1 200.3 196.9 0.0 1363.8 7.88 1 740
1n* g BZ 117.2 62.7 856.6 1959 1843.6 0.0 267.5 7.90 3223
13 I 103.3 51.1 118.5 161.3 213.3 12.0 286.8 8.32 803
14* 18 8.4 4.9 860.3 496.3 11.5 69.6 1139.2 8.42 2016
15* FALE 193.2 61.8 357.5 378.5 525.2 0.0 532.1 7.80 2083
16 bl 3 237.3 188.7 388.7 650.0 1833.0 0.0 194.6 7.64 3200
17* RE 2.81 2.2 460.0 109.9 1.0 126.0 695.6 8.92 1 050
18 B 5.0 13.1 314.4 55.0 13.8 36.0 163.5 9.04 314
19* TkEE 80.6 2.3 20.3 12.4 25.0 0 404.6 7.94 373
20* B 28.7 27.9 179.3 58.5 118.4 36.0 340.5 8.42 619
21* p{{f 331.6 120.6 326.2 200.0 1447.2 0.0 307.8 7.80 2 79
n* BN 46.9 50.1 323.8 239.3 210.4 0.0 505.3 7.98 1123
23 y:- 8.3 18.9 743.71 149.6 775.5 43.2 776.2 8.3 2 835
24 W i 297 .4 122.5 598.1 276.5 215.2 24.0 305.1 7.82 1 839
25 % 235.1 98.8 460.0 996.2 225.0 0.0 334.4 8.06 2182
2% Bt 123.9 83.0 135.3 269.4 172.5 0.0 441.2 8.16 1 005
27 il 3 47.5 33.7 166.3 85.1 163.8 0.0 397.9 7.6 806
28 e 190.8 93.8 27.3 251.7 220.0 0.0 405.8 7.45 986
29 EH 27.1 23.7 15.0 8.9 9.8 0.0 210.5 8.34 190
30* #E 13.1 9.6 177.0 1.8 30.9 0.0 477.8 8.36 47
31* EhiREA 105.4 24.3 3.8 21.3 35.0 0.0 383.2 7.92 386
n* | —#] 106.6 26.7 13.0 30.1 53.2 0.0 371.0 7.91 415
3* ft Y 94.6 29.9 18.3 14.2 66.3 0.0 374.1 8,26 410
34 *® 2 6.8 8.5 154.8 171.9 29.8 0.0 107.4 9.82 26
35 % 14.8 3.7 6.5 1.8 9.8 0.0 64.1 8.64 69
36 Pk 83.05 27.2 131.1 86.5  154.33 0.0 392.2 7.60 760
37 FALFE 6.7 3.1 94.0 2.5 2.1 0.0 189.2 7.712 243
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Fig.1 Systemic clustering of hydrochemistry in the aquifers of
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Table 2 F — verification of the distinguishing effect of

water samples in the mining area

F

i 2\ FH Fo.0s
251 52.369 8 4.46
351 30.236 5 3.81
352 62.3123 4.10
451 231.3653 3.89
452 73.2653 4.26
453 163.235 1 3.74
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Table 3 Retrospective verification of distinguishing results of
water samples in the mining area

KEORRE AR HAR | KE O FREAR HIH RBR
HE X OBHE #BR (RS X BE AR
1 1 1 0916 || 22 3 3075
2 1 10992 | 24 3 3085
4 1 3 054 | 25 3 3 087
5 1 10954 ] 26 3 3 074
6 1 3 0662 | 27 3 3070
7 1 1 0943 | 28 3 3 0.9
8 1 10720 || 29 4 4 095
9 2 2 0750 | 30 4 4 0%
11 2 2 0.8% | 31 4 4 095
13 2 1 0438 | 32 4 4 0%
15 2 2 0.803 | 33 4 4 074
18 3 3 0952 | 34 4 4 09
19 3 3 0953 || 35 4 4 0.8
20 3 3. 074 | ¥ 4 4 0.%4
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