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Abstract: Quantitative research on the impact of urban underground space development on groundwater environment has
important theoretical and practical significance for rational development and accurate management of urban underground space. In
this paper it discusses the influence of urban underground space development on groundwater flow in Su-Xi-Chang area. Based on
construction of the hydrogeological conceptual model of Su-Xi-Chang area, the groundwater flow numerical model was
established. Based on the corrected groundwater flow numerical model, the influence of subway operation on groundwater flow
was predicted. Due to the obstruction of underground runoff by subway, the upstream groundwater level increases by 0—0.4 m,
while the backwater level decreases by 0—0.8 m, increasing the hydraulic gradient in the range of 17.56 km. After the subway is
put into operation, the variation in groundwater level near the subway is larger in the first five years and smaller in the second five

years. The direction of groundwater runoff changes locally, but the regional direction does not change significantly.

EETH : I 5 0 b d % /R v X 25 M B A5 350 B (Nos. 95 % 218 [2020]20 %5, 95 4 98 27 (2020)53 5 ).

TEER AR (1997 — ), 5 A AF5E A, 3228 4t T /K S A 0L 300 3k SO A8 45 5 TG 19 AFF 5 . ORCID : 0000-0003-1088-0980. E-mail:
sy478874805@163. com

* EIYEH : 2T, ORCID: 0000-0001-7564-6533. E-mail: jiangxue@cug. edu. cn

SIAAE ORI VR VN, 22T 88 e, A AL, 0 UK, 2025 958 R 28 [T A B R /R A B2  HER AL, 50(11) :4540 — 4550.
Citation: Song Yun, Xu Jie, Xu Shugang, Jiang Xue, Gong Xulong, Wu Yuequan, Sun Ziyong, 2025.Influence of Underground Space Development
on Groundwater Flow Field in Su-Xi-Chang Area.Earth Science,50(11) :4540—4550.



55 11 1) ZS

245 3565 9 M T 25 o 9F Sk X UK 93 0 B 4541

Key words: Su-Xi-Chang area; underground space development; numerical model of groundwater flow; ground flow field;

hydrogeology.

0 515

P A B P b AR AE R AR A AR T 38
THE AT DU 280k 5 3k T A [R] R 2 if b T A2 38
T3 3T MR 2 (] 6 R N TR T 2R
AT RFEE K R 2 AT O (AR AE, 20205
von der Tann et al., 2021 ;1% K4, 2021). R b6 &
I AR A A U RE Y R T b A DR
5 H R 32 AT S AR 4 VR T kG b G R K IR B R A 5
M) Jf 3 B T — e BR 55 M T (7] 52 ( Chae et al., 2008 ; 5K
B4, 2008; F 4 4, 2013; Colombo ez al., 2017;
Lan,2017;56) % ,2021) , Bl A AR 24512
O 1 T L, A 2 T A R K S T 2 0 5 A

MR TR AR X b R R KR BEES ECE Y
R K AR iR 72 . bR 45 R L 2 A NS K2 IR
FrOKZ GRS R R K B RS AR HES R (R AR
85,2020). OA A0 2% B IR X 2k TR 51 1Y
Hi T R R K TE AL MR K AR IR R K R
78 Ak A5 b T K R 5 ) RS T B AR R TR
U5 5 5, Santos ez al. (2008) 2R F 51 R 32 16 %
SEART MR 25 2 (VG JE £ ) Bk JE i A Hb T DT R
HEAT T 43 B B0, e B0 b Ak 1) A 8 3 A T — o AR
B b T D0 M . Shin ez al. (2015) 5 JH 508 B 480 04 7
2, 0 DU M R X R KR B AT T A, AR
L4553 O b Ak T M T K R R R D bk R
GEXTE R M N KA 4 T W W . De Caro et
al.(2020) 5% FH 7K SCHl BT R 000 125 6 25 KRR R
BRSBTS R 25 R 0 TR EEAT T b R B
Bk 2 (R K A7 AR TR ER AR AL D P 2 e L
B AT RS | 2% A b Xk 1 5 ] R A R K R
B [a) @ #E 47 7 BT, OF 4R 7 ek P 04 B 4P R it
(REE W 55, 2014 5 WR K FF F0 8 JELRE L 20205 i B 5%
20205 F 2L AR 45, 2020 5 4% Sig 81 55, 2020) . 3 S8 B 5%
AR Z2 #4100 0k 1X M Bk 2k s IR B AT 5 R Y
R KA RN B AR R b RS TR G — 1A
P F T ik A B BT T M R K AR I il A A
P NTTEC U NIV (= A N ) N ) N VA O S B S ¢
— Z A b T KRB ] B kA b gk T ] R
P 1T 7K PR35 ) R A 455 J] i b R K A5 14 38 By
AP 3 JRy F8 DX S8l b K K BT B4 AR B T S

B J8 b B IR 45 (Chae et al., 20083 T 15 25 45, 2019;
FRLL AR 4, 20205 F 5, 2020) . B F BFIE KR £ 44
Je 5 3 T Hb DX T B 3T A SR R A PR b K 1
5 R RV o 0 TR AN BT K B X DXl R bk T
T A TR T M 7K R85 5 ) 1 F 5T SR AR Sy EE
By X b E e AR R R K
VLU, B O I AR 5 b X % TR IR 52 it LA
kgt N0 g R, — HEREL2EFY .
H 2007 4F LAk, J1 8 # b IX E IR IX A4k @ T £
5 Hb Bk 2 B, X TR HE 08 R X R e B
B BEE VT INE T R R A 4R S S, O
B X Ak S 4 I 20 U A 4 nT RSk & R RN 8 O
74 F 25 18] A9 B 22 R T 08 N R LRI T,
2020, 2021) . 75 8 Hb X JE 7K W 5 7 JRL, Hh 5K
MR K TT &R L W S 32 BN SETE Bl
It T3 — F 5 BT b ) (R B AR, 2004) . A
I, W 5% L DX el Ml R A () O kR X M R K PR B
4 52 ) P B AR OC H L SR T AR SC AT B M X
MBI GE X, 16 25 A 0 T X B K SC b R S5 il B ORE A
M 7S ) FE & HE O G SR b R R K O AOE
B R GMS 3 1F BEAT 5K % . 45 G 90 8 ' Hi IX.
I N N VAR 41 T O N N i v o 1
I3 TR IE 5 A9 R K R R T b Bk TR Y
H Kas 17 6 KR K 5 0 R L B 5T 45
CISSEN K N P2 W 1 o P S =

1 WF5 XA

I B H W 9T X b b T ROV U R 2% T Y
g 8 877.17 km*, fii T 119°40'~121°20'E F1 30°40'~
32°00'N. X d8f Jb 5 K VT R I AR, 4K M B 4% 1
DR . DX P A, S K Bty 2 5 v 4 B M J I AR
i Y 2 XU AR K 8 7E 1000 mm L b, WK
FE . DX T AR AR v M R R R R R B A

F 5T X 4l 3845, XN iR 7K 35 B0 A2 M 3 K
AB KA K RN L T R 7K 0 #h 45, HE R 3
FERKE NTHRAGR B ERAE XA EEHT
IK A R R BCA JEFLBR K, B = R AR v R4 A
R T AREKZAML (I AR SKZH K
JZ bR K KRR 43 R v K K R S O R



4542 HiERFL#  hitp://www.earth-science.net 50 &
120° 121°E
a T
L
— WRXLR
O Bgm (XD
o b ©
[ wmEkR
IRk EC2m/d
IR E12~24m’/d
I K 24~240m’/d 40 km .
B sk 9k 240720 m/d
46°
AT o
Sw6  SxI1 B
N A A 8
%ﬁ’;’: /;/, = - 0

LT
4

i
Ny
OO
i

7
SNy
AL i r bt o

NI

EALER N & 5 Y
EAUE L TE 8

ey
o~
BN o SIS

BIE LTS 2 E kA fr S SO RS
BIRA G V7777 s+ =
10 km 3275

[ o

J2 AR 2

B1 RIFSE XY R B K SCHb B 4 1R
Fig.1 Schematic diagrams of study area and hydrogeological conditions

a WFFE X B Bk | TR K 8 KA 23 XOR B 5 b R R K SOl 5 T (2504 T Bu ez al., 2020)

100

200

- 300

L 400



55 11 1) ZS

245 3565 9 M T 25 o 9F Sk X UK 93 0 B 1543

= € T £ B e S0 2 0 v e S (4
2H A, I MR N 10~25 m, JE K 10~25 m, /K
IR R 0.5~2.5 m, 7E W VI b X DL &P + o 3=,
B K O 10~50 m*/d s £E 95 B I P i
DX DAM Al 4o 3 B K i — e/ T 10 m?/
d. | R ESKZAEKZR 1~2 20T kaw
H O, i MR R R 50~85 m, T M B K S 25~
30 m, JE R 5~35 m, KA B 3~15 m, £ VR
VL Bz 95 N AR 0 M A R K PR BAE B K i R
300~1 000 m*/d; 7 I8 Hb ) ) K Jt M X5 7K 1
i 22, BT K 2 — /N T 100 m?/d. 1T 7K 75 K
JZ W E RO Ry 4R RS | b A 8D T 4, IS AR
PR 100~150 m, T0 A #E 28 2 60~110 m, J& J&
A 10~55 m, KA HE R K 10~87 m, i K PE F1 s 7K
P R4, BRI K B o 1 000~3 000 m®/d. Il 7& &
KB K)ZE R R R A0 RD AR, I R HE IR R
135~195 m, T5 A # % N 120~160 m , J& i Ky 5~
30 m, K A B N 15~65 m, B I K & 7R i
VLML /2 A A R R M X 1 000~
2 000 m’/d , H fih #b X 35 7E 300~500 m*/d Z£ 47 .
WF 58 X 30 [ B 7K S M BT 4% 1R s o DL T

2 WFE XA A

2.1 KO Hb R RAEE

NG EMR X FEEFA LI =R ES
KM E NG EEEBEDMKIIBER . T HE
YA ff b S 401 IXC P b T 7K B 3 Bl RRAIE AR SCHE R Ak i
R 3 K B 2 B K 2 R K
it Bl A R KT 4k i 2l R A B i 55 K 2 N Y
UL By — 2 3 1] U Bl AN [ B K 2 22 TR]5E A R i
BREK . SH O A FH KT IHB R K S 5 &
ML 3 B4 E G WF 98 (R 55 0H 45, 2005 5K B,
2008) : A 78 X AL VA Shy 5 b 45 300 5, o JLAE Ak
S 2K Sk i FE K S AE A K VI SRR T Y RO
K2 B KA 5 T ) B R LA B b RV B — A Oy B
L E B EE R A MBI R B WS KA R
BB A R A 55 458 K R 25 B 2 B AR R IR VS
FEEATAR 3, B 5 i i O 100~300 m®/ (dekm ) 5 V4 3
TR R S K2R K, R BRI A R MR 5
TR B, BTS2 R X SR A S R i
K A3 KW, T 2 R U A i A TR R TR &
K2 1 4338 5 At i A5 TR R 5 K 2 26 ) 7 3

32°N
T
“J/::f:lg
S

7R 7K 9L 2
& JE K
17K & 7K

® 7&K
O Bgmdx)
® Mg

RN

— KL S
[ —— Kkt
e K 2R B
R IK R

31

121°E
T

40 km

2 ST DR IR W B R i 2 AR 7=

Fig.2 Schematic diagram of position and boundary conditions of pressure observation wells in the study area
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Table 2 Hydrogeological parameters of confined aquifer 1T

3 XACS BB ZHK(m/d) K Z2H XA BiEZE K(m/d) WK R HL
1 50 0.008 5 14 10 0.002 0
2 40 0.004 5 15 6.67 0.004 0
3 33.33 0.005 5 16 5 0.005 5
4 26.67 0.008 5 17 5 0.003 5
5 26.67 0.004 5 18 4.17 0.004 5
6 23.33 0.007 5 19 2.67 0.001 3
7 21.67 0.006 5 20 2.67 0.003 5
8 20 0.007 5 21 1.67 0.004 5
9 20 0.006 0 22 1 0.001 2
10 16.67 0.006 5 23 1 0.000 4
11 13.33 0.008 0 24 1 0.000 6
12 13.33 0.003 5 25 0.67 0.000 35
13 10 0.003 5
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Table 3 Hydrogeological parameters of confined aquifer ITI
o XA 1 2 3 4 5 6 7 8 9 10 11 12
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R4 FIRESKEMI-NIAESKEEBEKREERRHS R
Table 4 Partition of overflow coefficients of I-II and II-IIT confined aquifers
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Table 5 Subway lines considered in the model
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