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Fig.1 Hydrogeological map of deep

groundwater in Dezhou
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Tab.1 Statistics of deep groundwater

exploitation in Dezhou in 2015

(Tl X) IR/ IR FRE/ (T mPa")
TR IX 376 484
Bk X 16 269
IREETH 91 176
58] 49 807
THE 157 799
Frm B 108 1078
I & £ 75 123
R E 297 171
HHA 188 122
A 55 1328
Rz 30 428
A 1442 5785

Bifi 2 M T M T KO R X 25 A 36 S it T
ZOT (TRIFR (S0 %) ) 55 i, 2016 4F 1 2017
A B (T X)) B H RS AT IR 2 HL R KT R
BB TAE X BB LA 0B 7 R 250 4R
(%2),
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Tab.2 Sealing condition of deep groundwater

exploitation wells in Dezhou
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IRz 133 21 21
& ki 64 6 9
THT 193 17 19
F5i B 150 18 18
[ER= 122 29 16
Ik B 412 48 40
HHE 197 1 8
PR A 111 19 37
Kz B 39 4 4
&t 1 640 209 368
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Fig.2 Depression cone of deep

groundwater in Dezhou in 2017

FEIRDXTRZ T KT R A A 2012 4 LUR KR
TR RPIL D S R AR RO, HIR T K
KR, DT SR A A R T (EURIRE M T
KIS K R . H T, B OOR AR EL K 120 m
it

2 HmE UL IR R G
2.1 hETEEIUR

PN TIT 1, T 90 I W ) L 25 K o W T 2 R Ay
FLAl 454 GPS K InSAR Wa il 25 % R 4742 1F , LA

2012—2017 4E3E 5 a B9 W I Bcd 0 -1 a4l T3
R AR AR 2R (R 3) il

o X

TN

i
an

0 30 km

B3 fEMT 2012—2017 fFHhE TR R R

Fig.3 Land subsidence rate in Dezhou from 2012 to 2017
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Fig.4 Division of land subsidence prevention

and control areas in Dezhou

(VAR X, XU LE B RE &,
LA AEDTEE R =30 mm/a, N TR, A2
TE AR AR Z 297 km

(2) H IR X, XN 2% R b i U
BREE M, ERTRES, NG, mfid
170 km?,

(3) TR X, %X 2Pk 1k, Hiu U
REFRER R, NAEERR, K RES, m
2789 km?

(4) FEER T L . DAIX P © 2 i 0 5 i ek
B, A S P ZE S 1 km VRN BT IR
X, AL 219 km?®, X PN B 8 Al e o 2k 1% 3 Ay
Rt SR AA T &Kis B4k,

(5) BE /KA R S IR 1T 4] DX B, AR A ¢ 7
AR T SR (2011—2020) 45) ) i (FELH 7 21
FRAK IR K T AR A B Y, DAR KL IE TR
B A SIS 500 m VE R E S BHE K, 45
A T TR B R S N sl A SR S O
W5 mE K G IR e 3 i R K] X B R A o A5 B 3 X T
259 km®
2.3.2 —fEBHEK

TR B AR B b X, H AT &
5 B RH XF B G, HboE DT R AR X B R, T FR 24
9 363 km’,

3 I EFTATESM

3.1 EinkEETBR

CTTRIY M AR DX Iel b R PR % 2 1 s T VR
PR B & SR, 25 A 2 5 4k & R K K
ARG B e T 45 B ih X M T DT RE BT iR
Hbr, HARALERE 2 R UTH ARG bR . XI5 11 17T F
R (R DX I 1T T R AR DR o, FH DX 5 R
B AR 2 A ) b T TR SRR DX BT AR Y L (B R
71N ) FITTREE HvC b T DT REE 39 3 ( RPITE A o B AR T
Wb, FH X P A B K UL RE o) 127

(1) A BHAIX HAR, 2020 4F ) X 5585 1 17 70
HCRPEHIFE 35 mm/a LAPY, UTRE A0 T R R 4 il
1E 40 mm/a VAP 5 2025 45 DX I b 6 950 e o 5 4 gl
TE25 mm/a LA N, U0 R o o0 U0 5 3 %8 45 ) 7
35 mm/a LN,

(2)—JEBTIAIX HAr, 2020 4F ) X 54 0 T
HERPEHIE 20 mm/a DL 2025 4F, X I f 1R



- 100 - ok i

iOH A 2020 4F

R EHIZE 10 mm/a LAY,

3.2 MR BARAI TS

3.2.1 RBHdmibik &5 %

MG BLRIY 1) X sl b 1 37 o 3k R A 2R

NN
DD YN

v, = = , (D)
2 ::1 Si Z ::1 Sy

KA o MAEDIREE R (TR E) ,mm/a; VN
55 k A HTE GO S X P UTRE AR, 10° m? 5 v, A5 k
A H TR A3 DX A AE TR SR mm/a; SCONER k A
Hb TR TR A3 XA TR km®

TESCPR T AR W — M OB 53 X 9 & A 1
DU R 510, I B 43 X TR i A (R A T
R
3.2.2 R @mmlfik $4200 B AR TAT AT

PR ERTE TR DL 10 mm/a N [RIFRLE I T
OR300 X (B S, T3 A Tl b i 30 %
AR,

TN

[ Jmeamsinx
[ ]—mwix
o0 10 UL R i/
i 1B VR X 0 B 4
SR B4
[] &5

0 10 km

7 SR
A B

E5 =0T 2012—2017 FHEITEERITE S X

Fig.5 Zoning of land subsidence rate
calculation in Dezhou from 2012 to 2017
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Tab.3 Calculation results of regional
land subsidence rate in Dezhou from 2012 to 2017

B I AT o v ((TE AN S T1 57 s S PR VTA 3N
R S,/km?  w,/(mmea')  V,/(10° m?)
S, 296.55 35 10 379.25
S, 244.90 25 6 122.50
APl S 315.28 15 4729.20
IhIX “
S 28.90 15 433.50
S 108.53 5 542.65
S, 7.45 25 186.25
Sy 0.63 25 15.75
Sy 3.14 25 78.50
Sy 214.74 25 5 368.50
— Bl Ss 2 696.41 15 40 446. 15
X S 2.45 15 36.75
Sy 3075.64 15 46 134.60
S 1597.93 5 7 989.65
S 0.34 5 1.70
S0 1763.11 5 8 815.55
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(1) RTINS A FH BRI RAE A e s 83 1 BR A
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k4 DD 2006—2018 EK IR MFRESFKIT
Tab.4 Water level and mining scale in the
subsidence center from 2006 to 2018

ARy IRBARFE/m AFFERE/ (T ma!)
2006 -170.69 3397.00
2007 -75.56 3 367.00
2008 —-78.08 3 360.00
2009 -85.57 2 060. 00
2010 -83.64 2 010.00
2011 -84.31 2 780.00
2012 -84.93 425.00
2013 -85.98 408.00
2014 -86.09 574.00
2015 -87.57 345.60
2016 -87.02 347.10
2017 —-87.58 484.12
2018 -87.29 426.62

x5 TUBEHD 2019—2025 FEFRETHN
Tab.5 Mining scale forecast in the subsidence
center from 2019 to 2025

4 FRTERAY (T w’ ™) $IRTFRAEY/ (T m*a™')

2019 363.090 369.12
2020 302.575 311.62
2021 242.060 254.12
2022 181.545 196. 62
2023 121.030 139.12
2024 60.515 81.62
2025 0.000 24.12
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Fig.6 Prediction of water level and mining
scale in the subsidence center
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Analysis and suggestions on land subsidence control in
Dezhou of Shandong Province

WANG Mingzhu, WAN Junwei

(No. 2 Hydrogeology and Engineering Geological Brigade, Shandong Exploration Bureau of Geology and
Mineral Resources ( Lubei Geo-engineering Exploration Institute) , Dezhou 253015, China)

Abstract ; The land subsidence in Dezhou of Shandong Province has a long history with the characteristics of large
amount, wide distribution and ongoing development. The prevention and control situation of land subsidence is
becoming urgent. In order to analyze the possibility of realizing the goal in Subsidence Control Program in Dezhou,
Shandong Province (from 2018 to 2025) on schedule, based on the current situation of land subsidence in Dezhou
and the existing prevention and control means, the authors analyzed the subsidence control target feasibility
through the quantitative calculation of regional subsidence rate formulas and the prediction of central subsidence
rate. The analysis results show that under the strictest water resource management system, the subsidence control
goal could be realized. At present, there are some problems in the prevention and control of land subsidence, for
example , the monitoring means and frequency of land subsidence need to be improved, the prevention and control
funds is lack of guarantee, and the subsidence mechanism research and govemance is still not enough. Then from
the aspects of governance and technology, the authors put forward some suggestions, including improving the mo-
nitoring network , controlling the exploitation of groundwater, and expanding the propaganda of land subsidence
knowledge. The study can provide some reference for the effective prevention and control of land subsidence in
Dezhou.

Keywords: Dezhou; land subsidence; subsidence control target; prevention and control means; suggestions on

land subsidence control
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