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

D 5 JLAR /KA L S BRFRR IR AR, Ul B AR X T U2 b,
TR e O A TR E
2.2 HEREREKMREEREK

H R AR K IR 2 K K KAL) 25 5 2 1l
ARG IKCEFERRERLRZAR, FLEZ NTIHRA
ES A SRR 5 ST 7 N T IS A Y S VRSP
FAE, KA B R 2 14 22 A i AR 4k, 2R £ K]
IR B, TR dit /N KA, 224 [l 7t

G AL TR, 1980 4E 4 X 200 ~ 500 m %
JZ KB BmAR K S R AIR ST Y g
RS N A & I = e N e AN e N T BT
W/, — MR 3 ~ 10 m, 758 F B K, ey L I
22.08 m(1972 4E 12 H) . W%k 2 x, 1991
ERZHT AOK AL AW R TR, AR A
MG, T AR XA REAR, RZEH
TOKIKAL A B 43 AT AF AR R 22 570 ) s EL 4K
PrHETR B R, 2017 4 10 H G2 il 7Kk A 31 IR 5 Ky
110 mo =} A1 il 7K A7 33 2R AH X 32 /0y, (H 5 4 F
ZAE TR R . RSk & R MR B E K AL T
FEAFEEE N 1.71 m/a( & 6)

35138.6 . - s 000
e B S UAZIE TR ~
£ 40436 o
1E £ 4slag 6 Mo E
2R _ .
E%-so 53.6 =~ ),
N 55586 T

-60 .

2010 2011 2012 2013 2014 2015 2016 2017
HEAy
E6 I REXBELSFHRITRER
Tk S EKMENT

Fig.6 Multi-year dynamic curve of deep groundwater
level in Dongyan Village of Damatou Town

in Guangrao County
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Fig.7 Saltwater intrusion in Guangrao County
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Tab.3 List of water quality analysis results

in saltwater intrusion sampling points
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D1 AR LS - MNC 2323.28  666.46
D2 G OET L-MC 2488.34  779.90
D3 AT LH - MC 1168.86  269.42
D4 PYIRAT L-NM 4098.67 1807.95
D5 PO kA L-NM 3990.78 1 581.07
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D8 HiEN AR
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DI8  Br—Hdk HS-N 2733.00  280.00
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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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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
(BEHE: 3FT)





