e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

B K BT B H A VAR B R

ok, RA, R7AE B & FAR, REA

Prediction of mine water inflow and analyses of its influence on desert vegetation
LIU Mou, WANG Junjie, WU Guangtao, ZHOU Jie, LUO Qibin, and KANG Weidong

TEZR L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202104015

AT RE RSB HAN S R

Articles you may be interested in

ELPF AR VDB K 2 R R BT 52
Numerical simulation of groundwater evaporation in the Badain Jaran Desert of China
JEHEAR, TIEFE K SCHb B TREHI. 2019, 46(5): 44-54

“GINGTEE” TR U R K AR R BB AU T

Numerical simulation studies of the influences of water transferring project from the Haerteng River to the Dang River on groundwater

levels in the Dunhuang Basin

8, ZE T 1, WISL AL, FVEL, W K SCHI R T e, 2021, 48(6): 34-43

SR PR i) DXt 7R RSB ARAD B H: 24 R 1)

Controlling factors identification of groundwater system evolution based on numerical simulation in the typical arid—inland basin
TEER, AR, Mm, ROV, REH AKCCHUR TRHT. 2022, 49(6): 24-33

LI R PRTESR IS 0 A e 0y B S5 B (R

Experimental and numerical simulation of the mechanical characteristics of rocks containing hole and flaw after grouting

TRh, XA, MLl E, ESCE K SCH T T AR 2019, 46(1): 79-79

K 1 5 B FIABB R AR K A= BTG T BB AU

A numerical simulation study for controlling seawater intrusion by using hydraulic and physical barriers

E Y, AR, ROV, R KU TR 2021, 48(4): 32-40
HOR G L X skt R 7K A A LA 5

Numerical simulation of regional groundwater flow in the Beishan area of Gansu

WEETT, R, WS A KOG TR 2020, 47(2): 9-16



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202104015
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.07
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202012018
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202111044
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.01.11
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007068
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201907022

508 3 TR SCH T T AR b T Vol. 50 No. 3
2023 4E 5 A HYDROGEOLOGY & ENGINEERING GEOLOGY May, 2023

DOI: 10.16030/j.cnki.issn.1000-3665.202104015
XL, AR, R, ST I KA T B b B B A S [J]. K SCH 5 TR ML, 2023, 50(3): 65-75.

LIU Mou, WANG Junjie, WU Guangtao, et al. Prediction of mine water 1nﬂ0w and analyses of its influence on desert vegetation[J].
Hydrogeology & Engineering Geology, 2023, 50(3): 65-75.

WK E TN R E X b R AR R B =2 i

xR ERALESAELVR ORL,FAR,, REA
(1. BXFHREFEZ, BT &% 710069;
2. BRI HLA L0 NERFLI A PR S, e W% 710600 )

TE . I KR I T 2 A A R A AR U, (R B AT R 51 DR DX T 7KL B sk g ) b 3R g i L o8 O Y i R
o XS T 7K ek 50 A T A A e 0 SR 4% 1 ARE A S T 8 AR K S b B 2 850358 AR T B A DGR I A8, L o e 0 00 A S T K
P J2 22 A SR S HL bR, ISR 9F 5 DX VD U8 A Bk %) DR 30 it (3t B RV BSCH I S 4, R DL R SR VR S B 5 IX ) B, 7E 78 0 Uk
SRR AR L K L R KA LRI R s DX R FL K i S BRI R LR BB IERIR, M TR O E R
B T K = IR R A AT . I AMK R B R 23 XA e a2 A R HC K R b T K I B S AT AR LU i
UE T MR & B AT S0 o AR T 7 00 B5O(E AR 00 1 B 2 TR R A 4 T I I TR K i AL KA B IR Y, T 3 T
VK A7 SR 5 VDR B O R A AT T WKL BT VDB A A5 e o 4 SR I AR A DX ST S 2 O SR S A+ K A Ry
3.08x10*m’/d, 51EW X K AL T K 2.08 ~ 2.35 m, 4 B0 X AR B DI ALN B K HE 2 | R, 2
IR E v A R A ST ) A AR R T T A TR R B I A R R O DX R A T A M A 1 T K S SO, W7 R Sk ) R 2 AL
BRI DX Y A R AP it LA B Sy 2 A1 b T 70 DAL S50 78 1) 4 A i (AL T 58 1) L B
KR I K BUERTL,; VDALY VKA RIRIA SR
FEDHES: P641; TD742 XERFRERD: A XEHS: 1000-3665(2023)03-0065-11

Prediction of mine water inflow and analyses of its influence on
desert vegetation

LIU Mou', WANG Junjie’, WU Guangtao®, ZHOU Jie’, LUO Qibin', KANG Weidong'
(1. Department of Geology, Northwest University, Xi'an, Shaanxi 710069, China; 2. Shaanxi Geology Mining
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Abstract: Mine inflow threats mine safety production underground, and may trigger a decline in the groundwater
level in the mine area, causing irreversible successional degradation of surface vegetation. In view of the key
problems such as inaccurate generalization of boundary conditions and unreliable selection of hydrogeological
parameters when constructing numerical models of water inflow, this study aims to accurately predict mine water
inflow, ensure the safe mining of coal seams, and provide theoretical and data support for the protection of desert
vegetation in the study area. The natural boundary is selected as the perimeter of the research area, and the model

is repeatedly revised on the basis of fully collecting and analyzing the data of drilling, geophysical prospecting,
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pumping test, groundwater long-term monitering, and the scope of the mine goaf and its water inflow, and thus a
more realistic three-dimensional unstable flow numerical model of groundwater is constructed. In addition, the
model simulation and identification are carried out according to the expansion process of the mine goaf and its
water inflow and groundwater monitoring data, which demonstrates the rationality and reliability of the model.
The established numerical model is used to predict the mine inflow and submersible level depth drop under coal
seam mining conditions, and then the influence of diving level decline on desert vegetation is analyzed based on
the relationship between diving depth and desert vegetation. The results show that the predicted water inflow in the
mine is 3.08x10* m’/d, resulting in a decrease of 2.08—2.35 m in the diving level in the mine area, which will lead
to the deterioration or even partial withering of the representative vegetation sand willow and poplar in the mine
area, showing a succession trend from mesophytic vegetation type to xerophytic vegetation. The results can
provide more accurate water inflow prediction in the study area, scientific and effective measures for the

protection of desert vegetation in mining areas, and reliable treatment ideas for the construction of similar
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numerical models of groundwater flow.

Keywords: mine inflow; numerical simulation; desert vegetation; phreatic water level; natural border
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Fig.1 Hydrogeological plan of the study area
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Fig.2 Hydrogeological profile of the study area
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Fig. 4 The initial groundwater flow field diagram of the model area in the simulation period
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Table 1 Hydrogeological parameter division and values in the model area
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Table 2 Groundwater recharge and discharge prediction results
in the study area

AMER/(10° m*-d ™)

FhIFI . il DA (T
LIES WIAR-IR)
FEKAB 16.38 16.38 0
AT e ST 1.11 1.11 0
At 17.49 17.49 0
WKZER 6.18 5.76 -0.42
WK 8.64 8.57 -0.07
Hegtitst —., ZJShR 0.42 0.42 0
IR 2.41 3.08 0.67
it 17.65 17.83 0.18
Yyt 2z —0.16 —0.34 —0.18
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Table 3 Relationship between plant growth and depth to the
water table in the study area
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Fig. 12 The model area predicts the final diving level drawdown field and diving depth map
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Table 5 Distribution area of plant growth in the study area at
the end of the prediction period
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