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Fig.1 Hydrogeological subdivision and distribution of groundwater level monitoring points in Guangrao County
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Tab.1 Hydrogeological characteristics of the study area
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Tab.2 List of groundwater dynamic monitoring points
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Fig.2 Multi-year dynamic curves of shallow groundwater monitoring points in Guangrao County



o E b

J5i

11

2021 4F

N § BEER OF R A o
T 937" 4.04 © SR
ods 3 ST
40902, 18
TN
A o KM%Y
(e}
TN
O
9643|-14 .
AR O, (T
: 2 © .
oRMIHE %L\ S mm%m&,m
R —— & -Jm AR
RO o voss] g Bk i m
O
/ 93 Emaunﬁn
[l
l
917 F b4 s 2

K3 2016 49 A) B mEHEE T KRER

Fig.3 Depression funnel of shallow groundwater in Southern Guangrao County in September 2016

R K ZEH SN ER BN, FEEFK
o B S5 AE 2006 42 R, BT R KR EEOK,
B 7K B AH T B0, MR KK A — B2 T R
1986 4F %2 2006 4~ /KA R FE T 20.20 m, N FE
HEN1.01 m/a; 2006 2 5K EEZ T RE

(a) RALENZS Hh 2k

(b) BKEZENE
Kl 4

BIGP  KALA — A AR B TR AR R A
FEARK, FEEHED  fE4ERFELA TR E A AT 12
T, BB AKAME BUIR , H T 7KK b 25 R HETHE A g
BB, 95 SRR N AR AL T ORFFAE H TR
FasE RS, A IR AL (B 4)

(e) FEKE R HEEZE

(d) IFREZFENE

FESHE IR Z N K Z KR AL

Fig.4 Multi-year dynamic curve of shallow groundwater level in Sujia Village of Lique Town
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Fig.5 Multi-year dynamic curve of shallow groundwater

level in Nanchenguan Village of Dawang Town
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Fig. 6 Multi-year dynamic curve of deep groundwater
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in Guangrao County
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Tab.3 List of water quality analysis results

in saltwater intrusion sampling points
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D8 AT HEAT AR LH - MN 1781.22  436.04
D9 EEX0) LH - MN 2 554.50 733.82
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JRIKNAR AL RIRI ARG S E ST
R KRR K3 [FE s iR i s 1 22 id i, K
SCHI TSR A AR T UK N AR B 5 ik Al T 95K
BRI TR G AR AR 1 £ E M R 3R
R K TSR3 1 XN 3R 2 3t 7K v e -
AL B T K R RRK R R 7K 2 TR) Y B 2
17, K DX R K S L i i R T RO AR
A AR, KT 3G BRI B8 A, 3T 358 7K B Y 5 O
b AR SR AL T O i B ek

JRAR AR A SR T B0 T 7K AT A B2 AU 1ok

FERITH G, BRI R /K™ (0 B A0 S IR T A4

JRR 7 T B 3 T LA 0 A ) B K R 73 i B R
(K 8—K 10) AT A HY, 1 Il s 3t R /K B9 16 JZ

K8 LA B A B S T B AR £
Fig.8 Variation curve of salinity and chloride ion
content in the monitoring points of Shicun
Village in Guangrao County
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Fig.9 Variation curve of salinity and chloride ion
content in the monitoring points of Zhenmiao
Village in Guangrao County
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Fig. 10 Variation curve of salinity and chloride ion
content in the monitoring points of Xiaojia
Village in Guangrao County
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Fig.11 Multi-year dynamic curve of the water level in

Zhenmiao Village of Guangrao County
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Fig. 12 The correlation curve between land subsidence

and deep groundwater level in Guangrao County
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Dynamic monitoring of the groundwater in Guangrao County in Shandong
Province and the analysis of its geological environmental effect

LIU Shuai'*, LIU Zhitao'*, DUAN Xiaofei' *, FENG Ying'’, JIANG Shujie'*, HUANG Song'
(1. No.2 Hydrogeology and Engineering Team of Shandong Geology and Mineral Exploration Bureau
& Mineral resources, Shangdong Dezhou 253072, China; 2. Lubei Geo-engineering
Exploration Institute in Shandong, Shandong Dezhou 253072, China)

Abstract: Guangrao County is rich in underground water resources , which is an important source of industrial and
agricultural water for production and domestic use. And there are some geological environmental problems such as

groundwater depression funnel , saltwater intrusion and land subsidence , due to the long — term large — scale ex—
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ploitation of groundwater. Through the collection and analysis of the multi -year monitoring data of groundwater lev —
el, the authors in this paper have revealed the evolution law of groundwater level and predicted the change trend .
The results show that the shallow groundwater depression funnel has been basically stable without aggravating trend
under current mining conditions. Considering the developing trend of the land subsidence and saltwater intrusion ,
the authors have concluded that the restricted depth of deep groundwater is no more than 80 m, and the restricted
depth of saltwater intrusion in Shimiao area is 10 m, which has provided the technical basis for the rational exploi —
tation of local groundwater and the prevention of geological environmental problems .

Keywords : groundwater level ; dynamic monitoring ; change trend ; restricted depth
(BTG XIJT)



