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Abstract; Revealing the dynamic coupling relationships and coupling levels among multiple indicators of the water resources carry-
ing capacity system is crucial for enhancing the sustainable utilization of regional water resources and ensuring the steady develop-
ment of the economy and society. In this study, the water resources carrying capacity system ( WCCS) is divided into four subsys-
tems: water resources, society, economy, and ecological environment, from which 16 representative indicators are selected. Re-
gression coefficients and correlation coefficients are jointly used to classify the coupling relationships among the indicators. Finally,
based on the sliding window method and network analysis, the dynamic trends of the coupling relationships among multiple indica-
tors and the coupling level of WCCS are revealed. Taking Gansu Province as an example, the results show that the WCCS in Gansu
Province has undergone a coupling — decoupling — recoupling pattern. After 2015, the strength of the positive coordination
relationship has significantly increased, while the impacts of trade-off and negative coordination relationships have notably de-
creased. The key indicators in the positive coordination relationship are water resources development and utilization rate, urbaniza-
tion rate, irrigation water consumption per mu, and per capita GDP, which have generally strengthened their driving effects on the

positive coordination relationship over time. Most key indicators in the trade-off and negative coordination relationships have initially
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strengthened and then significantly weakened their driving effects on these two relationships over time. However, per capita daily
water consumption still has a strong driving effect on the trade-off relationship and should be a key focus in future water resources
management. The number of modules associated with the indicators of the WCCS has decreased from seven to five, indicating that
although the system’s coupling level has improved, there is still room for further enhancement. The research approach provides a
new and effective way to objectively and comprehensively analyze the coupling and coordination of the system.

Keywords ;. Water resources carrying system; network analysis; coupling coordination; water resources management; Gansu Prov-

ince

IR VR I T NI LEAF R 2 28 0 S JR i S B F AR B SR, Bl Mo A R 22 5% iy o I, /K B¢
VI = 5 ) R0 20, X DX TR R A T R AR PR, R 2 2 O B TR AR T AT R
IR RIS Sk R RIMITARFISCR ™ o 7R, KRR ™ 3 — Wi ik 42
H o AELK O YR AR T AR i A — , KBTI 49 PR OUE R, — U A DA A B 7 38 £ L A K
IR T RAE—E BT AL RE AR ST, FA XK BT U5 28 58 B BE S 43 B0 fe R N 101 B Rk B¢
VRIS R P AR RS o 53— RloU a0 B AT R 5 2 R 1 7 BE 1 2, I 3 Tk WU 5 e ek 2 R S R B
Z IR BINRIRZS o S SR 1 £ JEE R[] (ELE 98 7% 1 K W IR A 2 K W U 2 L B
EERBE LA T RGN E 2R VOR R T — IS8 AR i R 4% 7 o K W IR R 2
1RSI AR GTK GRS 225 A S ML ST Z M Sh A8 R B0 1 RS BIE LA

IR VR 2 oAt 2 AT RS R R A S PR AP SR SR A ) T 261 , 28 DAk 2 ) 2 Ji S XK BE A
AR IRAPKCE P A BRGNS R G I 7R — S R B b WO B A 22 DA 2 15 3 7 AR - =
P (BEK SRS ) | Rk W U A SR R S AR T B BV AR A P o A K VR TR, T S B A
He— BT RE S S EOR SR B R GEA A 2% b, DT HL BUBT A9 1185 RGN FRAE T — A>T R 2 4
S2EE, HoAb T R G 2 A RN o R L, ok b 7 b PR A T K R R
Z AN S AT A PERR 3R ZURA 0, K B IR A2y (2R A AR AR BRI [ 0P I 2 UL R T IX
WK ARB N RGM AT A X IR AT AR FE 4 A ) H 5™ 8. DR, WA H 7R 2 K v
BURBN RRASER LA T RGEZ MRS BREG 7K 0T DX K GEAS B R A 2 e el 52 A e LA i

ARG 2T AL RSP T R GEZ AR R WAL ik AR /R R it 2k (EKC) (R EE38)
SRR £ DR B AR 4 . EKC BSERYSE B FUE T8 — A8 bt 55— A SR i 2 iy S e L
R AR IR T REZ BRSO R . B0, 20058 4 R T oh T Tl k& R 5 PM2.5
AISCER, SRR W] Tl A xS PM2.5 e B2 520 52 0 25 pO {8 U B . R Geah Jp e e i I RE S AL s iy 1
ifii B A T A i AR, R RE R RGN AEE I TR ML RGO RE B KT o HE A by 32 A2 7
AR AR G I R LA R S TRT O, 02 o ARG R 3 A i R A (O £
AN EE T AT 2R G0 0 B0, ELLR A 0T Z 4845 Z AAFTE R S 2 G R o LAk, 85 Db BE BS54
(9L 3 ) FELKE B W B I A B S 0 B2, Bk 3 O IR TR R 2 MR bR IS 7 2 IR & K R D
THTFEAE SRy BR , TR] IS X LA 25 LS e 2R e A AR 5 RS B s A A i o PRLIRG , iR 5 — 8l T 2 A7 K B IR 280
RGELAR BRI G O FR 1 Bh A AL LK W R SRR 5 K1 T v o

P28 AT IR o R S 2 R G Rt A Tk, mT LLE e 22 T1  ) 94 5C 2R A S B IR 4% TN R 21 S AR Y T AL
161 I B S 16 bR (AR ISR B rh O AR AE B A2 4 B 45 ) T A3AT 46 IR SRRt T, ik B vk
I I T K G IR AT R AR A5 U0 2 2 R G SE . BN, Bodin 7SR 45 S HTIA IR ST T ARIESS &
G LR FR 5 S 1 4520 SR P R 445 Sk PR T T K 0 V5 R AR 53 IR IR I 46 1 S A2y A PR 25
FeHoms ) A7 2 s Wl 72455 1 LT 4 AW ER TR AT B 0 KIS X 1 25— 34 R AIE , 48 /% 45 T 2 5
PRITER KR o BT R HTEAERALZARPRA S A0 5 G R B, A SOR 27 SRR B R
B RGAEARBIRRG RR MBI, BT 2 I F8 bR B B 2% 915 8., AR 7 R G0 A2 12 4
RARIOR GHRARE ) RGN FR AR AR, LA S AL 58 05 vk 1 Joy BRVE RNk 5 R GE B Z A bR Z AR5 G
FAMELRAE R B , K BHEURE T R G E UM RAR DL BP0 S T S v



602 J. Lake Sci.(#5a#2) ,2025,37(2)

1 HRS %

1.1 FREEHFR

A M A B S DA S o g SR SRR S A S Ak, BTN ZY 42.6 7 ko b 11 PR 1) R AL 06
A, RECTT 3 g Bl 1 B 2 85 s g8 TR P R A 142 LK 9T P R DAL N KB X, K
RO U DX T R X, TR S X B 75% o 4 A5 X A9 AT P K B AE 36.6 ~ 734.9
mm 2 [1], 7% ) _b R AR A 16 P A B, DR 2 DX A K B AR A 400 mm, 2022 4F HY 4 A AN
R BEIRAL (1 7 =606.67 m”) 73 42 P34 1/3 A1 1/5 , AR K 528 BUTIK 9 79.4% o 7K
GEUR AR AR GEH AN BT BOK SRR SR S PR B8 R G0 AR R R BE AR A, T T 24 T /K B IR — 28 B A
SRS TR
1.2 FEARIE IS B R SRR

KGR ET ] ARG A ACH IO Y 1 2 TR LI bR A R Al o T 2 Ryt 55 1 Fb
TR TAE SRR R b8 S bR IR 2R , G0 R — IR A5 — i SR (PSR) sl HLAT AR AR AL 2 45 2
P77 AR MK BRI A SCH 2 3R G030 0 AR SRR G 1 R 48, MUK BEIR T R 48 4 0% T R 484k
ST RERESIEE T REERIEIREL PR SRR R PRI XK Ve TR 1 2R GE bR % e 19 )
RS P ABIFOR IS 2 FO7aR ORAE A RS TRk TR SRR SRR T AR
L, L34 BRI B R GE v R B T A5 4 S0, 78 BT LT 9 6 L B 4 AN R 48 o i
116 MER AR BEBURER ) RGERE /P IFA R AR IR R (R 1) o ARARFE AR K BE R B 19 B X 53

BB AR L 1) 6 i A o T i) R B £ 1 A (1 1 94 KA TR B DR R T (994 75 A 2, i 4R s 11

S 22X K BT AR AR 17 A AR o A AR AR B AU T CHO & R 414 (2002 2021) ) ((CH 7k B¢
TRZA A1 (2001 2020) ) LB A Bl AT G 34F 2 (2002 2021) )

R 1 KGEBARE ]RGS AT IR bRk 5 B 40 Hhn s

Tab.1 Evaluation index system of coupling level of water resources carrying

capacity system and index data for some years
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Tab.3 Definition and meaning of network indicators
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Fig.1 Interactive network of water resources carrying system in Gansu Province
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Fig.2 The connectivity of the three coupling relationships(a) and the modularity degree forward

coordination relationship(b) changes with the window
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Fig.4 The module structure of the four-stage launching resource carrying systems
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