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Evaluation of Water Resource Vulnerability and Analysis of
Obstacle Factors in Wuhan City
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Abstract: [ Objective] The vulnerability and obstacle factors of water resources in Wuhan City were explored
to further clarify the characteristics and influencing mechanism of water resources system, therefore to
provide a basis for regional water resources management and efficient utilization. [ Methods ] Combined with
the current situation of water resources in Wuhan City, 12 indicators were selected to construct a water
resource vulnerability assessment system based on a pressure-state-response model. The entropy weight
method was used to calculate the indicator weight, and the set pair analysis method was used to assess water
resource vulnerability. On this basis, an obstacle degree model was applied to identify obstacles of water
resource vulnerability in Wuhan City. [ Results] The overall vulnerability of water resources in Wuhan City
showed a gradually decreasing trend from 2013 to 2022, and the vulnerability level decreased from middle to
micro vulnerability. From the perspective of each subsystem, the vulnerability of water resources in the
pressure subsystem gradually decreased, whereas the state and response system vulnerability levels showed a
fluctuating decrease. The main obstacles affecting the vulnerability of water resources are water consumption
per 10 000 yuan of GDP, water consumption per 10 000 yuan of industrial added value, compliance rate of

river water quality, development and utilization rate of water resources, and the centralized treatment rate of
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sewage. The order of obstacle degree was pressure >> state > response. | Conclusion]| Although water

resources are greatly influenced by human activities, they can provide important support for economic and

social development in Wuhan City. The vulnerability of regional water resources could be effectively reduced

and the supply-demand contradiction of water resources alleviated by continuously optimizing the allocation

of water resources, accelerating the upgrading of industrial structures, improving the level of sewage

treatment, and applying technological innovation.

Keywords: vulnerability of water resources; pressure-state-response model; set pair analysis; obstacle degree; evaluation
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Table 2 Weight value of water resource vulnerability index
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Table 3 Water resources vulnerability connection degree and level in Wuhan City
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Table 4 Water resources vulnerability level of subsystem in Wuhan City

@ﬁl\ %73'] hy by hy hy hs %“é& @ﬁ} 3’3% hy hs hs hy hs g‘rfﬁ
p 0 0.1847  0.6159  1.0000 [l P 0.2638 07739 09515  1.0000 I
2013 S 01441 01600  0.1600 03406  1.0000 V 2018 S 0.0761 0231 04825 05540 1.0000 N
R 0 0.6063 0.8646  0.8646 1.0000 Il R 05290 0.7975 08646 08917 1.0000 [
P 0 0.2110  0.7894  1.0000 (Il P 0.2638 07734 09441  1.0000 I
2014 S 01255 01600 0.1600 02051  1.0000 V 2019 S 0.0026 04502 05487  0.6149  1.0000 I
R 0 0.6213 0.8646  0.8646 1.0000 1l R 03633 08227 08646 0.9052 1.0000 1
P 00528 03776  0.8910  1.000 0 Il P 02963 08176 09842  1.0000 I
2015 S 01600 0231 0.4825 05540 1.0000 IV 2020 S 01600 04951  0.8786  1.0000 Il
R 03527 0.6297 08646 0.8646 10000 I R 05290 0.8395 08646 09458 1.0000 [
P 0290 0.6674 009531  1.000 0 Il P 0.2833 07883 09195  1.0000 I
2016 S 03793 04825 0.7785 09391  1.0000 I 2021 S 01600 03696 05407  0.6149  1.0000 I
R 04232 0.6716 08646 08917 10000 I R 05335 0.8646 08646 0985 10000 [
P 0.2638 07293 0.9552  1.000 0 Il P 07514 07514 0.8927  1.0000 I
2017 S 01260 04147 0.5725  0.6149  1.0000 I 2022 S 0.4030  0.6149 0.6149  0.6149 1.0000 I
R 05290 0.7472 08646 08782  1.0000 [ R 07091  1.0000 I




55

A 7 A« DU T 7K B UG 58 M P A 2 e 4 DR 40

219

(2) WETZRYL. 20132022 4FIRE T R LK
TR NG 5 M S B Bl T R Y R A, S R B A
BB W 59 L i RE R 55 R G SRR ME 59 AE g, o
VG 559 1 A A A T L B R O 50% . B A A5 T
FrAEAE R E .5 2013 4FAH EL . 2022 AF 090 3k B s 4 T+
11 25 7K J5 Wi 7 L 491 2 25 27.0 % o 00 37 7K 5 3k b 6 42 5
4.5 %6, PIITUHE b 9 MG 55 1 S K ol T B MG 55 AR b o R
JE G 559+ 2% B S A R DT K Y e B A A T 4R
T 45 7K B8 U5 555 P B S AR I L K W IR R S KB AR
HETIAGE S AW sE . 2022 4R E F R G K%
T8 e 559 1 45 3k 3 4% B G 59 . 2 IR 0 7K 5 IR A 8K
e BT 5 T 23K B A i K

(3) Mol R T FRGE . Mo 1 R e 7K ¢ U5 e 55 1 55 )
T B e 55 R G 59 45 9k B A8 Ak, b 2017 4F K
TEUR N 55 PE UK R R s A A A e g . R
JE A R 2017 A Tk FH /K 8 52 1 546 e 55 14 55 9
TR AR BEMESS 15 K AR T Ak B 2R A Y i 55 Pk AE
T R R AR 55, Tk FH K EE 52 R SRR K A o ik B
AN 0.90 % F1 0.60% ., 2019 4F /K ¥ 5 I 55
T v Ry e B W 5 o B p T K A A R S
AR, f LRl L, Tl AR R AR A K R
I B Ak T, A 4 w5 7K 5 R AR AR 1 [ B A
R 1 K 9 TRV 55 e ) i A Ak B R 8 T A K
BEUR T RS R R B P R B TR UEE A .

2022
2021 -
2020
2019
2018
2017 A
2016
2015 o
2014 A
2013

e AR AE 55
HER

&

Xl XZ X] X4 XS Xﬁ X7 XE X9 X|ﬂ Xll Xl2
Ei= R
B1 RNk 3R & TS AR B 55 IR

Fig.1 Water resource index vulnerability status in Wuhan City
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Table 5 Average value of water resource vulnerability obstacle
degree in Wuhan City during 2013—2022
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RHAZ BN 5w W] ., (2 2022 45 BT
IR IX A K RE 1 A S BEKRE Y 70,8204 A TG K Ak
A RS KA B Y 79.89% . TEWM A LS
CLATBFSE 2 2R  ARBEFEAE I Sl b — 2D 2
W FEE A5 AR o BEL 7K B U G 58 1 o B TR T kAT 2
Wi A . ARG AT FE 45 2R R AL R RS R HE 44 HiT 3 YR AR
53500 73 o6 GDP K3 J7 o6 Tl 38 T T K 3o
AT Ik A AR A D iU R R 2 5 A
S A JRE R PR 2 K BT IR B R B 5 A B R
J& 7y, A FERG KN 1, J7 I8 GDP HK & F 5 It
Tl 38 P 7 e 24 A B E K B R R AR R B L
T3 7K SIS B 238 ) Sz e 1 95 K Ak BREER K. it
A it E— AP B AR K B MG 585 1 L DA K B IR 84 5
Jot e P> 5 T[] 25 2R BBORH A8 it . A K B IR T 5
TET 5 85 P B0 DX K 8 90 S5 G L S T G A 7K B R TS L
TR B K 25 KRR Je o TR IR i A B T R
2P o I BR ™ b 5 4 T 20, A ) v R K AR B T
TR R . AR K R DT T F 0 9 T RS G B,
P ey V5 K Ak B DR DS AR S K . AT 7 1250k
A o T A ok DT 3 Al BE AR N W bR, 2R T
0 B IR BRI ) 2 0 32 B BOR B2 (Y G L I PSR AR
TR N T CIRZS B R 3 A4S J5 TR 58 AR S I R 5
i REZ M S ER R BT LA SCEE T
PSR 45 70 a5 i K B 08 55 D 1A & L PR AR
G5 R T R s N2 Bl 5 R BT IR G 5 M 0 OE R K
MEAER . T H AT K BB 55 1 O AR R L
TEASAEA W 5E 55 L B A4 I Al A6 M S At b 2E— 25 58
Xt 7K B PG 55 1 A A L B A i e R LB A F

4 5

(1) BRIUT 7 9 5 s 55 M A5 9l 2013 4R By Hp BE
Ji 55 48 16 2020 45 B B G 55 5 B 1A S B i I 1K Y
A L KB IR G 55 1 O R O A A T o L R
60% .

(2) 20132022 4F J& J1 F 5 46 /K 9% U8 Jia 55 1 45
PR, FE 5 )70 GDP K & K& i ot Tk
B8 FH K R B AIGAT G 5 IR S 7 2R G /K 6 R G 55 1 A
e SEPLIE Bh T B AR AL RRAE , H bl 30 a8 B sl p I 26
RS T TET o b BT K BT 3k A A3 B4R 27.0 %6
4.5 %6 5 W) 1 - 22 G5 7K 8 R 555 P R A R i 555 R 5
PS5 Gk sh A2 k.

(3) 20132022 4F BT 7K ¥ 5 e 55 P 2R 10 F5
b BB B HE 24 1T 5 0946 b5 43 51 5 9T GDP RIK &
J3 06 Tl 3E I8 H 7K 12 0] 3 7K BT 35 A 28 L oK B R I
RRHRMIGKEF R, T REREIGE RN .
JE 1 > RAS = 1w
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