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Water Security Assessment of Chengdu City Based on Analytic Hierarchy Process
CHEN Lin,ZOU Tianr cheng, SHI Jie, WANG Zi hao, PAN Chir xin

(School of Hydraulic and H ydrop ower Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to investigate the present situation of sustainable development of water resources in Chengdu, this paper a

dopted the PSR model to establish the index system of water security assessment of Chengdu, determined the weights for each

index using the AHP method, obtained the comprehensive index of w ater security assessment of Chengdu, and predicted the fu

ture water security using the correlation analysis method. T he results show ed that the water security level of Chengdu is grade

IV from 2005 to 2013, indicating a security status. Meanwhile, in order to ensure the coordinated development among society, e

conomy, and environment, several suggestions were proposed in this paper, including the improvement of consciousness of saving

water and establishment of a water saving city through increased technical investment, the increasing of utilization rate of w ater

resources, the increasing of environmental investment to enhance the rate of municipal and industrial w aste w at er treatment, and

the improvement of water resource management system and early warning mechanism to strengthen the ability of coping with

the accidental water environmental and resource problems.
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Table 1 Weights of each index in the PSR model of water security
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Table 2 Evaluation standards and models of the index system of water security assessm ent
izt Y= B4 G| etk ER

AN¥H AWK/ L 60 200 Y= (- 1.21103)+ (0. 15634)X %>
AN BJ7K G 5/ m 3 50 1 000 Y= (- 0.288)+ (0.041)X05
IKBHIEFF KR (%) 60 10 Y= 1. 02857- (0. 0002857) X2

) . COD/(mg=* L) 1 000 100 Y= 1. 01010- (0. 000001010) X 2
T K RIE 5 S HE R ———

HARHTR (mg» 1) 50 15 Y= 1. 04945 (0. 00022) X 2

A i v K HERR 10* m® 50 000 15 000 Y= 1. 0989- (0. 00000000043956) X 2
T JT 76 H 7K 5/ m 3 300 6 Y= 1. 0004- (0.000011116)X 2
AN (N km'?) 1 300 500 Y= 1. 17361- (0. 0000006944) X 2
RAMEES (K o) 5 0 Y=1- (0.2)X
ZVFHUR L (%) 2 1 0 Y=1- (0.5)X
I T AR KU K BB AR (% ) 0 100 Y= (0.01)X
W N A S S m 2 0 16 Y= (0.25)x%3
A GDP/ Ji gt 1.3 5.3 Y= (- 0.98122)+ (0. 86059)X 05
WHUERS KBRS %) 60 30 Y= 1.33333- (0. 00037) X2
W% (%) 0 85 Y= (0.10847)X05
/K B/ 108 m3 5 100 Y= (- 0.28801)+ (0. 128801)X05
A (%) 30 60 Y= (- 0.786)+ (0.231)X05
TG KA (% ) 0 100 Y= (0.01)X
TR B K B 458 GDP LAl (%) 0 0.2 Y= (2.2361)X05
TV K HETBE b (% ) 0 100 Y= (0.01)X
T K EG R (%) 0 100 Y= (0.01)X
NS N 0 8 000 Y= (0.01118)X0-5
B7 KN S e 0 1 Y= X
7 R KRR 0 1 Y= X
TRIREEVE LN 5 4 3 0 1 Y= X
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Table 3 Level of water security
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Table 4 Scores of each index of water security assessment from 2005 to 2009 in Chengdu
TR 2 BEE Tebs 2 2005 4 2006 4 2007 4F 2008 4 2009 4
A¥IH A3 K 1. 000 1. 000 1. 000 0. 678 0. 697
KR R ) N7 g 0. 801 0.676 0.718 0. 875 0.679
KB YR T R % 0. 000 0. 000 0. 000 0.010 0. 000
o b B KR AL T G HE T R 0. 868 0. 829 0. 825 0.788 0. 955
5 KIS g o )
oy A i v 7K HE TS 0. 996 1. 000 0.991 0.509 0.519
VT Te = A K & 0.786 0. 851 0.903 0.912 0.957
PRS2t i
UNEE ;S 0. 644 0.623 0.614 0.582 0.568
YEE TR RHEMR 0. 000 0. 800 0. 800 0. 400 0. 600
L] ZPAR R TE 0. 966 0. 924 0. 999 0.982 0.99
x Bk A I TR KR K B b 0.997 0.999 0.977 0.977 0.992
e TN A S G 0. 740 0.759 0.818 0.815 0.824
73 . A¥) GDP 0.298 0.382 0. 420 0.532 0.729
Té*} HESRURE BRI R A 0.872 0. 908 0.771 0.816 0. 827
4 WA % 0. 840 0. 858 0. 858 0. 861 0.874
) MR K B YR 0.811 0. 698 0.758 0.929 0.729
BEIR A =
SRR T R 0. 547 0. 609 0. 629 0. 638 0. 657
IR IREY GRS 0.798 0.793 0.822 0.795 0. 885
R TP R B K S B3 A GDP EL Al 0.548 0. 625 0. 632 0.707 0.592
R LA T B KOk bR % 0. 962 0. 842 0. 964 0. 987 0. 997
iy % olb 7K T R 4 0.813 0. 822 0. 837 0. 874 0. 880
fBbE akagrwR R AEIRA 0.749 0.783 0. 824 0. 900 0.944
Bi7 9 N S g 0. 600 0. 650 0. 700 0.750 0. 850
& B Y. 7 RAT KRR 0. 600 0. 630 0. 650 0. 680 0. 700
IKERBEVE AL 4 1L 0. 700 0. 800 0. 850 0. 900 0. 950
¥ 2005 4F— 2000 “FEHE K 1 RS T K BRI AR R AR Ge vt AR s 12
MAF5 yy, BEKZELGZETEMBHMIHHELAAS, = 6 2010 - 2013
i_i:lwiyij, ?%"@JEZ%BFE 2005 i— 2009 4F 1] 7K 42 ALt v 45 Table 6 Prediction of water security in Chengdu
HeS;, WA S, HF S PEURAL AR 2005 4E- 2000 4Ry LD 2010 201 2012 2013
K2V SR A R L 0.7740 0.7747 0.7825  0.7920

AR ASRASII I T 4 500, K BEAE W53 AL TSR, KR M7
S L, KCER 0 1 R RS2 By B
5 2005 - 2009

Table 5 Comprehensive evaluation index of water

security from 2005 to 2009 in Chengdu

A 2005 2006 2007 2008 2009
KZETFMEEEFREC 0.7257 0.7350 0.7624 0.7691 0.7789
6 2010 - 2013
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Fig. 1 Comprehensive evaluation index of water security in Chengdu
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