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Urban Water Security Index and Its Evaluation Criterion
SHAO Dong guo, YANG Feng shun, LIU Yu long, XIAO Chun

(State Key Laboratory of Water Resources & H ydrop ower Engineering Scence, Wuhan University , Wuhan 430072, China)

Abstract: Considering the current definitions and characteristics of water security, the definition of urban water security is pro-

posed tentatively in this paper.The evaluation index system and its evaluation criterion of urban water security in the southern

humid area are developed from four aspects, including urban size, flood control security, water supply security, and water envit

ronment security. T he weight of each evaluation index is determined by the analytical hierarchy process ( AHP). The values of

indicators are normalized using the exponential efficacy function based on the law of diminishing marginal utility. T he concepts

of coordination index ( Cl) and development index (DI)are proposed to illustrate the degree of order, stability, and coordination

of water security system and its subsystems. T he model is used to evaluate the urban water security in Wuhan City from 2003 to

2009. The results show that the water security in Wuhan city is "safe" and is improving every year. The model results verify the

feasibility and effectiveness of the model, which has significance in the evaluation of urban water security.

Key words: urban water security; Water Security Index Model ( WSIM) ; exponential efficacy function; index system; evaluation

criterion; Wuhan city
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A, DB SR, D7k R S, RIS T IR .
INKFT 9T H( WPI, Water Poverty Index)!™ |3 55 0] $F4k
K EF5%0 (the Environmental Sustainability Index) ! 7K ¢
Y5 0] KF 2L §8 40 ( the Sustainable Water Resources Indica
tors) 13 o ARSCERE VK AR (WSIM, Water Se
curity Index Model) XI 37 7K %2 4 HE AT VE AN, FEAH4 12458 B4
FIT i T K 22 A VR K S0 73 A7 o, DASRAEASE R 1) 75 B )
A0k, AL TR 1K 2 A PN IR 2 % .
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Table 1 Evaluation index system of urban water security

H bz 2 ARG e fihr )2 5 B
— 0.081 3 )\uﬂ:z}&‘z/(ﬁi\- km?2) EDI1 0.750 0
A GDP/ Ji ot EDI2 0.250 0
BERBUR (%) FCSI1 0.191 3
ZRNHAE (%) FCSI2 0.038 1
KA 5 (%) FCSI3 0.291 8
B vk 22 42 0.359 8 ML RGN RE(%) FCSI4 0.291 8
BT IL R E (%) FCSIS 0.059 1
BT TR T b B U A (m3 e s e km2) FCSI6 0.038 1
K %) FCSI7 0.089 8
NI K B Y5 m3 WSSI1 0.028 6
WK BFAF 387K B Pt/ m? WSSI2 0. 040 4
©A R AR IR (% ) WSS1I3 0.202 8
fok 2z 4 0.359 8  HAMEME(%) WSS14 0.082 6
H KK 2 (%) WSSI5 0.316 2
BRI (%) WSSI6 0.126 7
TR 7K OB bR 2 (% ) WSS17 0.202 8
J7 76 GDP [#35 KHEBUR ¢ WESI 1 0.080 3
B (%) WESI 2 0.051 2
KR 0.199 1 V5K AE B (% ) WESI 3 0.136 4
V5 K AL FLIE AR 2 ( % ) WESI 4 0.363 9
IKIIGE R IEBR (%) WESI 5 0.2317
MR8 W PR 2L WESI 6 0.136 4
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Table 2 Evaluation criterion of urban water security
e e 2 4 @b BN N WA 22 4>
B A Y6 > 0.542 3 0.466 0~ 0.542 3  0.378 8~ 0.4660  0.292 1~ 0.3788 <0.2921

1 2003 - 2009
Fig. 1 Evaluation results of the water security

in Wuhan city from 2003 to 2009

2 2003- 2009
Fig.2 Coordination index ( CI)and development index (DI) of

the water security system in Wuhan city from 2003 to 2009
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