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Fig. 1 Structural map of North Shandong Plain
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Fig. 2 Quaternary thickness contour map of North Shandong Plain
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Table 1 Depth of water level at central well point of

groundwater depression funnel in study area

¥ (AN H % (m) IR A HE PR (m)

1 IR AR B I 7R 4k s 3 600 105. 8
2 T BAS R I 550 112.3
3 1= i B A 400 130. 3
4 I ¥ 7 A s 1 I 460 117
5 18 3 X 32 ] 155 38 Jp 5 Ak 800 155
6 It & LA 7 38 I 2 Ak 600 95
7 Fri BT & X 300 108
8 T T K 7 3 I 2 A 550 110.5
9 TE 3 X K I A [l 500 103. 8
10 T2 s 74 500 71.0
11 I e B b A i E X 600 105. 4
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Fig. 6 Relationship between groundwater and land subsidence
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Table 2 Statistics of land subsidence and water level depth

- 2014 7K A7 Zilut - 2019 7K AL Ziit
P (m) | B & (mm) HH(m) | FFdit (mm)
B2 / —517 B3 / —878
B3 56 —578 B3 74 —881
B6 89 —315 B6 91 —517
B19 112 —335 B19 103 —435
B35 98 —258 B35 95 —324
B36 90 —272 B36 90 —320

3.2.4  H 5500 F 3 X b T BE A BT

FFR R 8777 Gy 7 A T B B, AR X R R
3% Shdse /b o AR X DX sk e b T T R HG R i S L A
AN TREGGENE 8 — MR R LT 60m TR JI 1 [
DA 5 G D P 0 3 L AR A T A D
Ay LRGS0 T 60m DL T, FiR 4y 255 i
F0] 140m DL )2 DI RN

B = A W b XK R TV A A 2 = A
HIX 5000 DL b i K MR 25 i RS )R 5 3 3
T VLI G % A . 2004 ~ 2009 4F T 58 ELYT 4 X 38
0 5T 2 B0 R TR %R 74, 0mm/a, 7R X TR
DA PR H K N 26. 4mm/a, 2004 4F ~ 2012
LT ELUTRE X A0 F PR R O 113mm/a,

ARE XU 0 Y TR 46 32, 6mm/a, 21
PG, e = AU M DX [ 4 A 2 5 e H
IR ) —EEE R,

AN ST R X5 b T T R A A XA R
() EE S %, H R R A AT SR 5 b TR DG R
e/, o B 7 (Xiao Guoqiang, 2014) 3R EL T R
TG U b DX A 4 - B 2 b AT SR 2 B 1 b
T TR 5 R DR B 10 20 2 %0 . i 3R 3 AT SR X b
AT 17T 5 1140 5% Wi o2 35 A A i — 20 I AR IR
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T 3 5 1)1 AS XA D R IR R A R AE L AR DX
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[R5 /(1

LU AR R RSP JE X2 5 K 2 TR MR 136. 0
~290. 0m, JEJF 8. 6~32. 5m, F-H{H 17. 0m, W, %
3, Wik ki 42 0. 5~0. 25mm j 4096 ~60% ., & E
LRy AR, 555K 2 JEEE 23. 1~115. 5m,
Y8 57. 0m, LI 0. 490 ~0. 583, F- 4K 0. 533,
JE45 % a,»  0.096 ~0.163 MPa ', ¥ ¥ (i
0.129 MPa ', &K )z 52 vl ik B i 29 5 52 B AR 50
RORI AT RZRE 22 R K. SR ERAERK. £
21 RN A i R A ol [ B e NN R N i R <2
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Table 3 Average values of Quaternary

sedimentary characteristics

W2 K GAKIE | BIEK {Lﬁﬁth&gﬁ%ﬁ ai-
JEEE (m) |2 R (m) (MPa™1)
LA P AL EE AR | 17,0 57.0 |0.533 0.129
B M o BT R X 19.0 41.7 |0.490 0.111
=AM R G BUOPEIX| 17,6 26.2 |0.458 0. 095

TRz W R P D DX K2 TR HE R 245. 0
~385. 0m, J&# 12. 8~25. 5m,FE{H 19. Om, i k;
$i4% 0. 25~0. 10mm 5 50 % ~90% , &Pk 3 5 Jy ok
MEb AW, 55FEK)ZEFE 27. 6 ~60. 9m, - K {H
41, Tm L FLBR FE 0. 424 ~0. 534, - {H 0. 490, [E 4
ZB a—, N 0.078 ~0.141 MPa ', #{H 0. 111
MPa ', B FNE M 30 53 = bR B s 2 BT R B &
Sy R SR M R 3 ] 4 X TR AH & (Zhang
Zonghu et al. , 1997) , /KI5 T UL T B K 4
Wiokr A5 BT %5 + (Chen Gang et al., 1994; Wang
Haifeng et al. , 2016) ,JE W T £ )2 K E & K2 FH
~ e R4 PR RS PE LRS54 T SR IEZ 3 T K X8
KK TR K R T B A S S 2 A RN g 1
PNIIE =92 - UATTRIIA

=AU e AR o B R B K R T AR B IR
345.0 ~ 394.0m, & & 13.3 ~ 21.6m, F ¥ {H
17. 6m, ki i 45 0. 25~ 0. 10mm (5 40% ~80%,
e EE A anb. 55 E K2R E 22.8 ~
36. 2m,FI{H 26. 2m, fLEL L 0. 412~0. 503, -4
{8 0. 458, K45 2% a1 >} 0. 081 ~0. 104MPa ',
B 0. 095 MPa ', R ZH0 T KIF R EEAE PR
e )8 B T LA R R Ja IXORT = Ui o
R BT R sS B by . = A U i AR O BT S A
Hb DR A K S 3R K TR A AN R 2 B AR
) HY ~ i 208 T ) R T 25 2 5 ) = A U P AR
AR SR TRV i P |

AL I R R AR X B I i op B P X
B = A U0 iR FROF R IX 5 7K 2 TR SR TR AR
RS B KD 24 LA 4 L FL IR L R R4 R A @y
-89 {2 AR U 3ok W B AEL 0 i b B R IX
B K 2 JEE HE 58 035 UK JE K )Z P X DR BE E
Ko 225 PR TURRARAE 38 B 1 =~ DX Hl T8 ITC R 1
PRIFLEE Y22 5.

4 Pig

TG DT BE A It A 22 SRR AE AR IE TR
TDURR R IR | Hb 2 25 4 L i 1o 370 B4 3K 2 L 1 46 ] & (Shi

Jiansheng et al. , 2006;Zhang Yongwei, 2014) , %
AU it 3 T R W] 20 S = RS
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Quaternary sedimentary characteristics and land subsidence
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Abstract

Ground subsidence geological hazards are becoming more and more serious in North Shandong Plain,
which restricts the construction of major projects and social and economic development. Based on the
analysis of the distribution characteristics of Quaternary sediments, combined with the second-class
leveling data and stratified subsidence scale data and the law of land subsidence, this paper reveals the
mechanism and mode of land subsidence in the North Shandong Plain, which can be used as a reference for
similar areas. (1) The main contributing layer of land subsidence in the North Shandong Plain is the
Middle Pleistocene stratum, and the subsidence of 140~ 320 m stratum in Binzhou is about 62% of the
total subsidence. (2) According to sedimentary facies, sedimentary origin, stratigraphic structure and
driving mechanism of land subsidence, land subsidence in North Shandong Plain can be divided into three
models: piedmont alluvial model, flood plain model, Yellow River flood alluvial plain model, delta alluvial

model and marine plain model.

Key words: North Shandong Plain; Quaternary; sedimentation; land subsidence



