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Fig. 1 Schematic geographical location of the study area
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Fig. 2 Multiple system coupling relations
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Fig. 3 Subdivision of the study area and their spatial coupling relations
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Table 1  The results of subregion of the study area and dominant
water bodies
TX  PiEITEIX FER R KA

1 X HE

2 HlX LIS T

3 X Btz i B E
4 BLIX Btz

5 BhLIX JUH

6 HRX TR

7 FESS ALIZ T

8 PREIX TUBLIZ T | G
9 HEHIX HiE

10 TEHIIX G

11 HEW) X PN

12 BRI X &

13 BEWIX N

14 TEHIIX ENU

HRAf T X 73 AR » 2 DX O XN 2
Bl [m]— 2R AN (] DB BT T LK X
BT XA RS G O¢ R F 2 i A ] it sz 6]
LR REI ., KL L X ) T I, S8
M7 FRZEKEIE RGNS [FIEE, T XK
T BRI ) &1 X Z B K FR 5 2
SERES TG KR ARG R Ak 2 55 4 i
(Chemical Oxygen Demand, COD) F1E /K P82 4R 1L,
MK GEIR KIS R G AR S 25 R G SRS R
TERL A T IX [ 0t S A5 R G 74 T IR R
FIX A7 [ A 2 R ILE 3(b),

2.2 HEHRE
2.2.1 SD BEA #2454
TCH T DX 7K 8 5 7K B 458 7K ) A5 UL 1y 4



FavE M2l 1L 2 TO T XK B IR S K PR R ) S AR LTS 243
REFTREIKERTRGEHKNE TRE 34N IHAHSEF AFRKEM COD AR, Bk

B AR, 2455 R0 0] 78 43 B W 4k 4 Ok g L K B R
FUKAB LG O, T REM ML RKE, 1+
BATT RGN KGR RK BT T 5 4843 5 $2 41%
FHARNTG G HE R -

(DHRAZTTRGE. A& T RETEMNT

1]

L A A lk 7 fE
F oy e & B

Al A 7

HsJ ]
& Holl
CODA I % #&‘/

A @%ﬂﬁx#ﬁ

K= TR COD\TWZ%

A 5 o
N N A

COD A 4t CODA ]

Al 5

K7 IR Tt A 0D i it

CODHE

Tl ke Y
CODA I N

ol A R AL TWWECOD T
I -———’/’(mm¢m$f'//’ CODATIZH AW RH CODIF R it

LR R ATIRA

K4tz

LG ARG T 7K A ok /i K ARk 7 7K 2 COD A
TR TG IR COD A, Tl COD A &t
ALY COD A, gl i COD A& AR
WFFE DX AR A4 AN 5 23 R Al AE L. COD A 4t
B0l COD AFTHFIK ™ F5EME. COD A (K D).

A\

BAO <

Yzl
JSOE TS )

D
ANPERRTE s ke

A KR

—y —
2B IR A IR
CODXN VT 5 %1 CODHE i &

\ / NI
A YR CODHE K &
CODA T &

ST ARG

Fig. 4 Flow chart of the socio-economic subsystem model
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model
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Fig. 8 Dynamic variation of water resources carrying coefficient under different scenarios
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Dynamic characteristics of water resources and water
environmental carrying capacity in Wuxi urban area

MA Qingshan', DENG Zhihui *, GE Weiya', WU Jiangiang®, TIAN Fujin', ZHANG Jia*,
WANG Hongbo!
(1. Nanjing Center , China Geological Survey, Nanjing 210016, Jiangsu, China ;
2. Center for Hydrogeology and Environmental Geology, China Geological Survey, Baoding 071051, Hebei , China ;
3. Geological Survey of Jiangsu Province, Nanjing 210018, Jiangsu, China;
4. School of Water Resources and Environment , China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: Water resources and water environmental issues have emerged as significant constraints on
the socio-economic development of Wuxi City. Based on the mechanism of mutual feedback within this sys-
tem, a coupled model of the social-economy-water resources-water environmental was developed by means
of spatial system dynamics. Subsequently, this model was employed to study the spatiotemporal dynamic
characteristics of water resources and water environment carrying capacities in each subregion of Wuxi,
considering various climate and socio-economic development scenarios. The results show that: (O Both wa-
ter resources carrying capacity coefficients and water environmental carrying capacity coefficients of each
administrative district display in following order under different scenarios: Binhu District™> Xishan District
> Huishan District™> Xinwu District™> Liangxi District. ) There are distinctions of water resources car-
rying capacity and water environment carrying capacity under different settings. Compared with B3
scenario (a developing society in a dry climate), the monthly average values of water resources carrying ca-
pacity coefficients and water environmental carrying capacity coefficients in Liangxi District, Binhu Dis-
trict, Xishan District, Huishan District, and Xinwu District under C1 scenario (a water saving and emis-
sion reduction society in a wet climate)are 2. 23 and 2. 36, 2. 13 and 3. 22, 2. 13 and 2. 55, 2. 12 and 2. 53,
1.58 and 1. 74 times, respectively. The practice shows that the spatial system dynamics model effectively
harmonizes the relations between social economy and resource environment in both time and space, model-
ling simulation results that closely align with actual conditions. Thus, it provides a robust scientific foun-
dation for regional water resource management in similar areas.

Key words: spatial system dynamics; water resources; water environment; carrying capacity; Wuxi

urban area



