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Abstract; Urban water ecological carrying capacity can effectively reflect mutual feedback relationship of various factors in
the compound system of water resources-water environment-water ecology-economy and society. The construction of a water
ecological civilization city (WECC) has a multi-faceted impact on the urban water ecosystem. It has important theoretical
value and practical significance to scientifically analyze the changes in the urban water ecological carrying capacity before

¢

and after the construction of the WECC. This paper took the “society-economy-nature” compound ecological theory as the
guidance, fully considered the response relationship between human activities and urban water ecosystem, selected DPSIR
model to build the evaluation index system of urban water ecological carrying capacity. Moreover, taking Wuhan City as an

example, we comprehensively used entropy weight method, TOPSIS Model and obstacle diagnosis model to analyze the
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change trend and influencing factors of water ecological carrying capacity of Wuhan City from 2008 to 2019. The results of
the TOPSIS model showed that the construction achievements were mainly reflected in the improvement of indicators in the
pressure and impact rule level, as well as the substantial improvement of indicators in the response rule level. This revealed
that while the economy and society of Wuhan City are achieving rapid development, the pressure on urban water ecosystem
was gradually increasing, and the changes in the aquatic environment of Wuhan City had a certain impact on production and
life. Moreover, the average level of water ecological carrying capacity (0.552) of Wuhan City during the pilot construction
period (2015—2017) was higher than that before (0.361) and after (0.438) the pilot construction. How to maintain the
positive impact of the construction achievements of the WECC construction was an urgent problem to be solved. Based on the
obstacle diagnosis model, we found the main factors hindering the improvement of water ecological carrying capacity of
Wuhan City were indicators of ecological environment index, the green coverage rate of built-up area, the average water
consumption per mu of farmland irrigation, acid rain frequency, and the water quality compliance rate of drinking water
source. The results provided decision-making reference for the planning, management and protection of urban water
ecosystems, and can also explore the achievements and obstacles of the construction of a water ecological civilization city.
Furthermore, the suggestions were proposed to improve the water ecological carrying capacity of Wuhan City, such as the

symbiotic and co-prosperity development model of water city and the transformation of industrial structure.

Key Words: DPSIR; TOPSIS model ; obstacle diagnosis model; urban water ecological carrying capacity ; water ecological

civilization city; Wuhan City
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Fig.1 Mutual feedback relationship reflected by urban water ecological carrying capacity
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Table 1 Urban water ecological carrying capacity evaluation system
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Fig.2 Map of study area
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Table 2 Indicator Weight by Entropy Method

N2 febr)2 N &R 2 EELIYS HifH &
Rule Layer Index Layer  Entropy Weight Rule Layer Index Layer  Entropy Weight
BKZh 77 Driving(0.1827) D1 0.9881 0.0413 0 Impact(0.2818) il 0.9878 0.0423
D2 0.9905 0.0328 2 0.9887 0.0392
D3 0.9844 0.0541 13 0.9906 0.0327
D4 0.9921 0.0272 14 0.9898 0.0354
D5 0.9922 0.0269 15 0.9898 0.0353
JEJ7 Pressure(0.2048) Pl 0.9884 0.0403 16 0.9914 0.0299
P2 0.9873 0.0440 17 0.9911 0.0310
P3 0.9924 0.0263 18 0.9897 0.0357
P4 0.9886 0.0396 Wi )i Response(0.1131) R1 0.9939 0.0211
pP5 0.9935 0.0226 R2 0.9915 0.0295
P6 0.9908 0.0317 R3 0.9903 0.0337
AR State(0.2175) S1 0.9734 0.0927 R4 0.9917 0.0286
S2 0.9907 0.0321
S3 0.9904 0.0334
S4 0.9912 0.0305
S5 0.9918 0.0286
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Table 3 Evaluation results of urban water ecological carrying capacity in Wuhan City

IR A A SO T B B 4y

Stage of WECC construction Year Ty Tre Tars Tom T Tes
HBRT 2008 0.5700 0.3817 0.2437 0.2046 0.2889 0.3530
Before WECC construction 2009 0.5533 0.3751 0.1636 0.2294 0.2678 0.3281
2010 0.5740 0.3971 0.6340 0.1728 0.3761 0.4830
2011 0.4448 0.3762 0.0842 0.4454 0.2798 0.3115
2012 0.3047 0.3820 0.3726 0.4403 0.2638 0.3666
2013 0.2557 0.4225 0.2713 0.3884 0.2439 0.3133
2014 0.3122 0.4550 0.2775 0.6058 0.2420 0.3746
] 2015 0.2582 0.5491 0.5268 0.6441 0.2932 0.4836
Under WECC construction 2016 0.3081 0.6484 0.9916 0.7106 0.6216 0.6723
2017 0.3514 0.6428 0.3517 0.6698 0.8294 0.5010
peatd 2018 0.3587 0.6184 0.2248 0.7021 0.5536 0.4347
After WECC construction 2019 0.4874 0.6167 0.1586 0.7893 0.4830 0.4427

WECC: KA &SI Water Ecological Civilization City; T: M3 B Closeness Evaluation Result; Ty : 9K 30 F7 4 W )2 A9 0 37 BE 340 &5 SR
Closeness Evaluation Result of Driving Rule Layer; Ty, : FsJJHEN]Z A BEPFAA 455 Closeness Evaluation Result of Pressure Rule Layer; Ty : 4R
ZSUEDN 22 0 WG 3T BEPEA 25 5 Closeness Evaluation Result of State Rule Layer; Ty - 52 W0 7 00 2 09 W5 37 BEIE A 25 5 Closeness Evaluation Result of
Tmpact Rule Layer; Ty, : Wil 107 7 DU 2 OIS0 13 DA 25 5 Closeness Evaluation Result of Response Rule Layer; Ty p, : BOBUT K AE 2SR B AT Y L5 45 M

M 453 Evaluation Results of Comprehensive Closeness of Water Ecological Carrying Capacity in Wuhan City
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Fig.3 Evaluation results of the rule layer Fig.4 Evaluation results of comprehensive closeness of water

ecological carrying capacity in Wuhan City from 2008 to 2019
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2016 4P B LT, IET 2016 4F 355 i i {EL(0.0934 ) Bt 25 7 BEAE | M I BRARAT BT R A1, EL 2 3 A 1 iy
F 2008—2015 7K A=A SCEII T @ Z AT K o X BB T s K AR SRR ) A K A S SO T i I 2
B TRKIET (IR ST LR 5K SR PR EEAR

AR S A BT 2008—2020 AF /K B R R 3k ) S RS KO B i A Y s 2T K AR SR E h
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liEX Fﬁ '5 ttﬁﬂ’fﬁﬁﬂﬂ/ﬂfgﬁ—i,ﬂﬂ %‘:Z 4 Fﬁﬁo Fig.5 Change in the distance of Ideal and non-ideal Solutions for

Comprehensive Evaluation of Water Ecological Carrying Capacity

2008—2019 AT 7K Az 2 A 38 7 1) 32 22 i i 1A
TR T 2 A HER A TNV B HE 4
AR — & 11,12,18,14 FII5(F%4), T 11 24
YR R s K R EE | A bR A Gt fr e R s B IRk | T 3K A R A2 N ST B e e K i AR A

BhR, SRR AR S 1) 3T FR 7= A B R, SR AR BRAR T2 & B W) 2 EHE R 4 7 K 2
B BURTEAWIRFARAY , 132 i T B DO T A & 8 3801 o] 370 180 1 7K ok 1 PR 206 /0N, A6 5 b A3 Tk 1 X 7k
ARG B FIFEI A B30 RS e 67 far 8 B500) 52 05 T 5 A 100 W K A 28 SO T ik Tk Ak
FHAE AR 57 DA K5 K A B 36 2045 PRI o g S AT TR 12 (1) A R LR AR S b B 1 R R )
B TKASIEER XA FECT 11 AT A4 R, 2012—2013 4% K AR 25 SCIT A e R 18 (E A A i
AF 1T 2016—2017 AF 24 [E] J7 51 v 18 (E SR AIRP AR, R4 Y 18 ARRIL M T 8h LA, 14 HyREhG
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in Wuhan City

F4 20082019 ERNFRESAKENETEREAFRERE
Table 4 Main obstacle factors and obstacle degree of water ecological carrying capacity in Wuhan City from 2008 to 2019
F A P B e

PR SCH T B A Main obstacle factors and obstacle degree
Stage of WECC construction Year
1 2 3 4 5
BT 2008 0.0787 11 0.0728 12 0.0661 I8 0.065169 14  0.064155 15
Before WECC construction 2009 0.0784 Il 0.0728 12 0.0664 18 0.066306 14 0.063445 15
2010 0.0796 11 0.0736 12 0.0663 I8  0.0661 14 0.0648 15
2011 0.0742 I 0.0730 12 0.0665 18 0.0656 I5 0.0648 14
2012 0.0786 11 0.0724 12 0.0657 14 0.0657 18 0.0630 15
2013 0.0789 I 0.0722 12 0.0659 14 0.0657 I5 0.0656 18
2014 0.0772 11 0.0713 12 0.0662 18 0.0657 14 0.0643 15
jeiavta il 2015 0.0779 11 0.0710 12 0.0667 18 0.0647 14 0.0643 15
Under WECC construction 2016 0.0772 I 0.0717 12 0.0678 I5 0.0648 14 0.0641 18
2017 0.0780 I 0.0715 12 0.0678 15 0.0646 18 0.0640 14
;E 2018 0.0781 I 0.0714 12 0.0647 18 0.0642 I5 0.0640 14
After WECC construction 2019 0.0768 I 0.0708 12 0.0654 18 0.0645 14 0.0641 15

11 A ZSFREER B E 12 R IX 2 3 18 A L iy 249 K HE (14 Rt (15 5 | /K I K Bk b e
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Obstacle degree of factors
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Fig.6 Obstacle degree of Rule Layer in Wuhan City from 2008 to 2019
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4 ZEig
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