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Fig. 1 The variation curves of the stratified water levels in the monitoring wells at the Luhe high school
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Table 1 The isotopic data of Deuterium and Oxygen—18 of the samples
6D 8"0 6D 8"0
/ m ) / m
(V-SMOW / %o) (V-SMOW / %o)
71 151 -67 -94 740 192 -61 -8.7
72 250 =70 -10.0 741 256 =75 -10.8
73 10 -56 =71 742 30 -68 -8.9
74 124 =70 -10.1 743 63 -82 -11.7
75 202 =72 -9.8 744 98 -81 -11.0
76 235 =79 -11.3 745 158 -81 -11.6
77 121 -74 -10.6 746 180 -80 -11.3
78 167 =71 -9.5 747 90 —-66 -94
79 25 =57 -8.0 748 185 —68 -9.3
710 67 -68 -9.1 M1 54 =57 -7.8
711 45 -69 -9.3 M2 85 -59 -7.6
712 100 -59 -8.6 M3 60 -67 -8.8
713 138 -68 -9.0 M4 80 —68 9.1
714 242 =71 -9.6 M5 70 =55 -7.2
715 60 -66 -8.8 M6 70 -46 -5.6
716 112 -67 -9.9 M7 90 -60 -7.8
717 185 =70 -9.9 M8 40 =70 -9.1
718 230 =77 -10.7 M9 100 -68 -9.6
719 238 =72 -10 M10 80 -65 -9.4
720 120 =72 -10.3 Ml11 30 =52 -6.9
721 43 -68 -9.4 M12 34 -67 -9.5
722 83 =71 -9.5 M13 56 -60 -8.4
723 143 -74 -10.2 M14 10 -56 -7.8
724 30 -66 -8.6 M15 36 =52 -74
725 160 =71 -9.6 M16 38 —62 -8.2
726 280 =75 -10.1 M17 90 -63 -8.6
727 30 -62 -83 M18 12 -59 -84
728 100 -68 -9.2 M19 50 —61 -8.6
729 200 =78 -10.7 M20 110 —64 -9.0
730 97 -63 -8.2 M21 105 —-64 -9.1
731 194 -71 -9.6 M22 100 —-67 -8.8
732 116 -66 -8.9 M23 43 -58 -7.6
733 100 -65 -9.1 M24 27 —62 -8.3
734 211 =71 -9.3 M25 100 -61 -8.5
735 37 =57 -74 M26 90 -68 -94
736 77 -66 -8.8 M27 300 -74 -9.7
737 123 -65 -9.0 M28 370 -82 -11.2
738 53 -61 -8.8 M29 280 -84 -11.3
739 112 -63 -8.7 M30 150 -81 -11.2
2006 6~8 )
[23-24]
b b b
; o , , ,29.2~47.2m
5~6 14 ~14.5C ,63.2~79.3m 16°C ,89.3 ~
79 , 103.3m 17.5~18C; 87m
, 0 19°C, 80~140m 14~15%C,
b o
o (3 )
’ o ( 2~ 3 ) o

(2) :100 )
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Fig. 2 Piper diagram of the samples of the stratified monitoring wells at the
Luhe high school (1982, 2006)

o 1982 ,43m
HCO;-Ca-Mg ,83m HCO;-Ca-Na-Mg
,143m HCO5-Na-Ca .

, Piper
(4) : 1

(721,722,723),86"0 43m

-9.4%0,83m -9.5%0,143m -10.2%o.,
4 ;

Y Y [25] 9’

2.2 )
4o
(r)y . -18 :Dansgaard
1 387m -18

, 8 000 8"0 ,
13 000~60 000 ,6"%0
10%o ( 4),

9 [22]0 ’

o S [ KE

0724 2006.8 30m
©724" 1998.11 30m
0725 2006.8 160m
®725' 1988.11 160m
4726 2006.8 280m
A 726" 1988.11 280m

S 30 09— 40 20 NeK  Hopcos 20 A0——o0 30 o

3 (1988,2006)
Fig. 3 Piper diagram of the samples of the stratified monitoring wells at

Zhangjiawan in Tongzou district (1988, 2006)

0 T L

vk =
B B
1 jiin
NEN
20 | * |
I}
L K _|
40 L
= UK 7K
o~ B 1
& B 1o
&
il
60 — 4 E
i
L Ii_ #
_T -
80 [ I
x
s w_|
]
7K
3
100 [~ :
!
:_
!
120 [~ 1
! | L l

=45 40 =85 <30 <95
8%0 /%o V.SMOW

4 8"0
Fig. 4 The full records of the §"0 of the Camp Century



41
b ; b 3
o , 2.0%o, N
9,27-29]
2%o Bor :
(1) o ; 40m
e, 3 , 100km , ,
(Z3,10m;M14,10m;M18,12m) ,8"°0 o
—8.4%0~-T1.7%o, (2) o ,
5"0 o s 6"0<-10.4%0 10°~10%cm/s P,
o , 56"0, 10”cm/st™, B34
12 (26,727,718 ,729,7241,743 ,744 , 107cm/s  , 1 3c¢m, 30m
745,746 ,M28 ,M29,M30), 1. 5 o , 1 000 o
12 , N )
510 510
—8.2%™, ° ’
. (3) o
( 2 ) -1 4 H ’ )
( . ) 6 "C , 2, ,
, 4 100m o )
b 3 o] b ( ) ’ b
2 1C ’ ’
Table 2 The isotopic data of “C ’ ’
/m “«
(PMC/%) (a BP) ©
Cl-1 50 75.69+0.60 2240+60 ) ’ [“]O
C1-2 100 56.45+0.73 4590+100 ’
C2-1 50 55.26+0.68 4760100 5
C2-2 100 5.27+0.16 23650240
C2-3 180 4.42+0.30 25050+535
C2-4 300 1.58+0.17 33320+860 °
[35]
( 2007 20km
2008.10)
[36]
15

250m,



42

33
116° E 117° E
T T
¥ N
®
e
e A
40°NF ~40°N
ot A6
% 1955-2005 4F R+ 7 5T K it (mm )
[Jo-100 [EE800-900
[ 1100-200 [ >900
DZOO—?’OO [T,“ X 7
L EEs00400 ==
[ 1400-500 @=L
[ 1500-600 R Ak 5 ) S R
600700 [=—]sgs &k 4 4%
[ 700-800
oM28  STUAME KA
a2  MCHKA
39.5° N |- Gt +39.5° N
1
117°E
5
Fig. 5 Distribution of the the paleowater sample points in the cumulative amount of land subsidence in Beijing plain from 1955 to 2005
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Discussion on Mechanism of Land Subsidence Based on Restudying Storage and

Circulation Law of Quaternary Groundwater in Beijing Plain

LIU Yuanzhang', WU Qiang?, LIN Pei', LIU Jiurong', GAO Zhihui', XING Liting?

(1. Beijing Institute of Hydrogeology and Engineering Geology, Beijing 100195, China; 2. Institute of Mine Water Disaster

Prevention and Water Resources Management, China University of Mining and Technology, Beijing 100083, China)

Abstract : Through a wide—spread groundwater sampling mainly at nested monitoring wells in the Beijing Plain, this study analyzed the water

level, hydrochemistry, temperature, deuterium, oxygen—18, “C and other aspects. The result indicates that there exits an obvious stratification

phenomenon of the groundwater in the alluvial plain area down in the middle part of alluvial —pluvial fans, and the hydraulic connection

between layers is very weak. Based on the analysis of the 15 paleowater samples through the deuterium—oxygen—18 method and “C isotopic

dating, the deep groundwater circulation in the fine sediments area of Beijing Plain down in the fringe part of alluvial—pluvial fans is relatively

slow and partly stagnant. The average depth of the paleowater points is about 250m. The main reasons for the formation of stratification and

paleowater points are the water—blocking effect of the clay type strata and the compaction effect during the sedimentary process, especially the

differential compaction, which could form closed or relatively closed stagnant aquifers. The deep aquifer could not get recharge timely because

of the slow circulation and partly stagnant, which contributes significantly to the land subsidence of the Beijing Plain area.

Key words: Beijing plain; stratified monitoring well; isotope; stagnant aquifer; mechanism of land subsidence.



