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Abstract: In order to improve hydrological monitoring of coal mine groundwater and water disaster
prediction level, a real-time tracking monitoring and early warning system for coal mine groundwater based
on intelligent water level meter was designed. The system uses metal probes of a water sensor to judge
whether the intelligent water level meter is in aquifer, and downs the intelligent water level meter into
water automatically when water level drops below the intelligent water lever meter, so as to avoid pseudo
data. The system obtains water pressure data through a hydraulic sensor, and uses upper computer to fit
and analyze the data, so as to calculate water level. The test results show that the system can run stably
and early warn water level mutation of aquifer in 5 s, whose measurement error of water level is not more

than 2 cm.
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Fig. 1 Constitution of real-time tracking monitoring and

early warning system for coal mine groundwater
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Fig.3 Early warning interface of upper computer
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Fig.4 Working principle of real-time tracking monitoring
and early warning system for coal mine groundwater

IK AL RS 2 AR 4 Jm PR T B LA I 2 L B
B T e AKX i Sk AT T B K AL AR A iE A B K
2o AR STERL LT 7K A A% 8% 2% R K T A% IR 2% B R
KA 2 YOK AR IR B Bl 28 i A b HE R 52
AL L8 5k GPRS W28 1%3% % il
Al St KL R S R R GE A sh & v,
i S B T AR 438 52 s A 7= 475 50 VAT oMl b v &y b oG 4%
PF ST AR R R G I 3 A T4 A T, B
AR 32 3kt o T TR 2 AR A
2.2 KAz Hok
R G0 R Y WRE T 2 B & A5 K AL R )
TK R 8 7K e B0 i A% e 8 BE 7K TRT 1) 78 25 o 1 T AR
KRR AR s R R K 2 R AR A,
1 IR AR B o5, 22 7K T 15 25 R
h = P/(pg) (D
K P PR o HKIEE: ¢ HE I
R
FOKIZEEE N
M=H-—H,+h (2)
Aorf H &K 2R B b 2% 5 25 Hy WIUE &2
R
H R K HER
D=H—-M=H,—h (3
Hi R K HE R AT AR SR 7K A AR Ak B AR X2 B T
R A 00 S o R 0 R S T KK A

3 HmHAE

GG A 5 vk RS SRR 11-14 ] 2
SRULTE W SL 1 W28 Ry IX 52 A AR R 73 DCRIR: i
o3 DX 3 R AR L 23 X ARl M T 7K S BRI 1) it AT
R 3 BT AT L . AR X R LAA A
R R SR TR O 4 0 g i ) A 5% A
B AN () R KR B K S I 5 &% KR AT
AT 328 e D TR £ BR T T AL SRR Y R
DCVHE R sttt m] R 1A B K 2 K SC I
P RLAh L R R M i 2R AN DT 2 A K s e
o HER KRBT R SCRE I AT B 5 s .

— WL

W PUH-br B

K5 B g KB 7K SO I A a8
Fig. 5 Distribution of hydrological monitoring shaft in

a open-pit mine
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Table 1 Measurement data of water level cm
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0 0 0

9 8 1

49 47 2

69 67 2
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M F v e B K ol i A b 2 AR G R
BB ) BR S /0 23 BB A A R 1 5 R0 o I
G TG R W AR S R BLG . E 2 R R R
B[] BV Y

5 HiE

AT M 7K S I R B 00 U 2R 4 T S B A2
A K SCHB T A 1F T R ¢ A 7 I O A a8 7K A K i
(10 S IR 00 e XoF 22 4 A 7 M AR L I S Ml R A
SEZ AR PR 22 A O 2R L B K H MO AR A B

22,
£ 2% 3K ( References) :

L1 d Ml El . B0 JT 5% B0 5% 52 i D74 b b R K 18]
ML), HF K ,2007,29(1) - 81-84.

MENG Fansheng, WANG Yeyao. Exploration and
analysis on groundwater issue for evaluation of
environmental influence in the course of exploitation
of coal mine[J]. Ground Water,2007,29(1) :81-84.
X PR 2L 3R R SR B X U K BR BE 0 52 ) B AR 3P R it
[J]. #1F 7k .2010,32(1) : 167-168.

VRS SR REAE XN BE L. M SR A TR X 3 T 7K BRI
S PEN B gE )], b R 7K ,2014,36(1) :4-5.

XU Zhifeng, ZHANG Zhixiang, LIU Xiaoxia. Study

[2]

[3]

on groundwater environmental impact assessment of
coal mining in Qudi[J]. Ground Water,2014,36(1):
4-5.

E 7. E I HT. B IF R XS K BER 095 0 43 BT 5 B A
XEHERFFELT ] NS, 2016(8) - 11-14.

WANG Li, WANG

[4]
Xiangqian. Analysis of coal
mining water resources and its control measures[]].
Zhongzhou Coal,2016(8) :11-14.

(5] RUEM. AR, LETE. T KA 508

L6]

[7]

[8]

[9]

[10]

[11]
[12]
[13]
[14]

AEPERR BR A3 BT LT, M2 L 2016 (7) 1 67-70.

ZHU Desheng, ZHOU Yundong, SHANGGUAN
Ziheng. Limit analysis of soil slopes with groundwater
[J1. Zhongzhou Coal,2016(7) :67-70.

BB O SRR L . GIS,SMS/GPRS ) 3 5% i
MR 5 LML s R TR K %% 4. 2008,
29(7) :749-754.

HUANG Ming,PENG Suping,ZHANG Lijuan,et al.
Design and implementation of an environmental
monitoring system based on GIS, SMS/GPRS[]].
Journal of Harbin Engineering University, 2008,
29(7) :749-754.

TRACHE L LZE AL, T KL S5 bR K A R I AR 4 0 i
WS CET . BRI Rl 5 AR . 2014,37(5) 94-98.
ZHANG Yongxiang, GONG Yicheng, DING Fei,
et al. Design and implementation of online monitoring
system of groundwater[ J]. Environmental Science &
Technology,2014,37(5) :94-98.

BHLL BRIV E 5. BT GPRS/SMS #yiix A
OB R 48 [T ], 35 bk K 2 25 i (2% A 5 2007,
37(6):1409-1414.

LI Xiuhong, HUANG Tianshu, SUN Zhongfu, et al.
Embedded environment monitoring system based on
GPRS and SMS [ J]. Journal of Jilin University
(Engineering and Technology Edition),2007,37(6) .
1409-1414.

SFIREEAR X SCEL 4 = Fh R KK BN O
WX By LT K IR 5 Kk TR % IR,
2011,22(3):113-118.

ZHANG Xinyu, XIN Baodong. LIU Wenchen, et al.
Comparative analysis on three evaluation methods for
groundwater quality assessment[J]. Journal of Water
Resources and Water Engineering, 2011, 22 (3);
113-118.

AR BT AT T K R KK B ).
%4 5B TR ,2009,16(1) :28-33.

GAO Weidong. Water quality evaluation of the
ground water in mining area based on the principal
component analysis [ J ]. Safety and Environmental
Engineering,2009,16(1) . 28-33.

DZ/T0133—1994 Hu N /K 3h 2 W i AR S .
DZ/T0270—2014 iy T 7K i W 3 £ 5 B[S ],
SL360—2006 Hby 7K W ) ik 22 1 2 AR FE LS.
SL183—2005 'R /K i I ML ST



