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Study on hydraulic connections between water-inrush aquifers based on
Bayesian discriminant analysis and inverse hydrogeochemical simulation

ZHENG Jian, CHEN Luwang, ZHANG Jie, ZHANG Miao, ZHENG Xin, HU Yongsheng
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to identify the hydraulic connection between the main water-inrush aquifers in Yangliu coal
mine, a Bayesian discriminant model of water inrush source was established based on the hydrochemical data
of Quaternary loose aquifer(Quaternary aquifer or aquifer ), Permian coal measure sandstone fissure aquifer
(Permian sandstone aquifer or aquifer [[) and Carboniferous Taiyuan Formation limestone fissure aquifer(Car-
boniferous limestone aquifer or aquifer [l[). Meanwhile, combined with the condition of geologic structure,
the supply relationship, the flow path and the water-rock interaction in the flow path of the three water-inrush
aquifers were studied. Results show that the hydraulic connections between the main water-inrush aquifers in
Yangliu coal mine are weak. There were hydraulic connections between Quaternary aquifer and Permian sand-
stone aquifer, Permian sandstone aquifer and Carboniferous limestone aquifer in the northwest of study area.
The Quaternary water recharged to Permian sandstone aquifer through exposed sandstone near the Xifeng
well. The Permian water recharged to Carboniferous limestone aquifer through the DF25 and DF10 faults,
and the Carboniferous water recharged to Permian sandstone aquifer through GF383 fault. The inverse hydro-
geochemical simulation for the misjudged groundwater samples verifies the water-rock interaction in the flow
path revealed by the ion ratio analysis, and proves the supply relationship between the water-inrush aquifers.

The research results can provide a technical reference to rapidly identify the supply relationship between differ-
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ent aquifers in the mining area.
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J 1) 7K SCH IR AL 27 B ALL T 9 DX 2 HERK &
JKZ R K & W) 4 A8 £X (saturation index,
SD W3 3 i3],

£33 PRREERKSKEHTRET MIBIEL

B ESOKZE AMAUKIE BIIROKAR oK RE TK)E Slgyzei Sliigs Shyinri Sl
1 LS it DU KRR 19 e 2.20 —1.13 1. 06 —6.46
2 R KK KPOKFEYE 21 7= 1.38 —2.05 0.58 —5.74
3 KK WHR BEFRKEEYE 29 KR 2. 62 —0. 50 1.23 —5.90
4 KK WR BEFKEEE 30

4.2 TWIREH ¥)HEAYIEER

HRIEIFZE X T 7K SCHLBR 25 3R 55 b 88 7 e
P25 FE ] BT X B G K 5 K2 KAk B 4
BT AR F 2 AT BRI S Rk 7 I Vs i » 4k
W44k 8 1 38 R R of AT 8 R A P 45 . eSS
PR A H,S 5 O, REREZT A1k, A
BRIR &L IR 56 1 CO, AR F MR+ - 01 R %k 1 ¥
PEFE M A NaX, CaX, %3 BH B 128 2 W Kt

I 3 Al BF 98 X455 /K 2 A0 B Fia £ 1
SUEPINT 0. FBIHAE R 7K o i 24 T3 i AR
B fAa A A m SLEKTF 0, RUTA TIE
Prifi s . BEFE XU B K SO ER {27
BAUZE AR I 4 Frd).

A R AU s DU(E R R DU
CRIED . & 4 AT B Ae 1 Aigde 2 2R T
AVE T IE T 1 2 A DUHE | BH S 5 I B A
BRI . A =AU T & KR K
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KA E A AL T AR s BB SRR A
Je DU 5 AR R KK ) SO JoE e E 45
155 DU K SRR IR AN I 2R e FE R EE T
S5 S LB R

M4 TTLLE W, BEAE 3 KA T A IR
fift T AT ULVE PH B TSR b o AR 4 BB T

Hz A1 e SR IR R 7 A1 DUE | FH B 1508
MR AR A AL . AR 3L AR 4 P B T
JT AT UUE - R 2 B Z 0K 05 A R = 1 4
Ae T AR B AE AR 4 PN T Ao A
IR . P REH T KA Sh i e rp R T CO,
(o HCARERVE i 11 o A1 B DLVE R i 5 2

F 4 RHAKFEREATHIRL FEIUST WIERE BfL{37 : mmol /L
Az TKZ H=f AH WA AR NaX CaX; H:S(g) 0O:(g) CO:(g) CHO
1 WE—HR —1.45 1,27 0 0 2.52 —1.26 —2.94 0 —2.86  5.88
2 KJK—IEZE  —3.55  0.87 0 0.27  0.42  —0.21 —7.28 0 —6.70  14.60
3 HER—KK 0 0 —1.76 1.09 —3.07 1.53 —1.54  —3.08 0 0
4 HR—KK .79 0 —3.60 1.74 —6.69 3.48 3.49 6.89 —6.22 0

5 i it

5.1 IEHIERWIE

B 3 B4R 1 AT, Pk ] 19 57K s kb
25 2 IIKCEVE 52 KA A A SR K
B e, 8 3 B AR 2 R ROK K [n]
21 SKFE SSRGS - A DK AV 2 W72 eI HY)
R SR B rE . BgAe 1 rp KU &
B A A AR 2 IR SIEY E o
e B 5 HR &K BUa AL, BT T
L A AFr TR bR K O 2 R AR Y B2 5 42
R T BV A R B 5 - AR WA AT RE A v R
WA M T RHMA I R ST 2 R A S IR T R A EH
BRI T RE A AR Bk AR A RD B A PR AR
Mo 19,21 5K I ) 7K SCHBBR b 27 A4 45
T & KB AR RIE R F LR A B
USSR 1 A TTVE « PH 25 5 W B AR ROt PR
YEH 5 IR B T LU 3 i 4 R A— 3,

R 4 B4R 3L 181 5 AR 4 AT R K 1]
29,30 FIKFERN - 28 1 W7K-AAE 32 82 FE 0

PRI IR S KA BUEERE A . 2 Ak W2 78 i ) 3
BN T s 5 R E KA B AL
FEF B O o0 B T M KO 48 W 2 BloRb 25
KRG s B35 I A s DG s e A B 25— 28 R W i, mT
REA A Wk A AL, 29,30 S KRR Y I 1) 7K SCHE
BRACFAEAN G SR R B B R ORI 25 RO 32 8 % A
o ERTSUR VAR 7 A DUVE N BH B - S W 5
IR R s R A B
5.2 Rz FATEIE

SRS UE B2 1) 7K S 3K Ak 2 AR 4D, 25 SR 1Y) ]
P BB AR TR AR (%) R AKOK FE SR T 35
UE AR ZRIK B =R IX L4 7 T
B s AL A B SR AL 5 U Z A EANRE S
firh, HL 2B R B 5 28 KK IR A DU &5 /K s AR
FOK s 7S iR AS F2 W2 AR 1% AL )2
BRE WiZFEIEY) FER S RAOKIE N IK A
IK o GRIK AR UE S FHAR A2 5 a3 5
H1), 3¢ 5t R U EE A5 B B R R Y
fl. 2K R K SCHERAL AR AR T A1
YAk W3 6 g,

£5 KEAREKKBEKLERERE i mg/L

RIKAE FAOKIE  FOKEKE B KEFEEdE KT +Nat o Ca?t Mg?* Cl™ SO7 HCO5
MHE—=RKX it LA %42 5 DY & ME 310.36 120.18  73.51  244.26 530.19  422.83
T EY Mg R 1z 5 ZIKIKEE 416.30  15.31  14.17  235.48  276.60  353.92
s KIK R Bt 6 KIRHA 600.23 230.22  64.39  901.16  595.66  305.59
L PN KR R 1% 6 RIKIKKE 716.25  35.59  19.49  841.23  85.54  514.58

HIZE 6 I B%42 5 kAR T HEATEE A
BT L PHES 1 SR W R R B BRR 1 1 5 %42 6
JHE T E AT ULTE B S 5 528 Wl B AR 5 4t PR A
P s B4R 5.6 w2 AR B K- A 0 1) 5 A0 AR A

0 AR R o e A Y R 2R A A HTA L.
RACKFERLINZE AR5 Ry SCERFRAFE LI LS R —
B AR UE T UL 2 A R KR 4
KA HTIIHERTE .
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