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Water Security Evaluation of Anhui Province Based on Analytic Hierarchy Process
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Abstract: Regional water security is the basis of protection of the regional sustainable development. Based on the characteristics

of water resources and specific situation of Anhui Province, a comprehensive evaluation index system of water security was de

veloped, and AHP was used to evaluate the water security situation of Anhui Province from 2005 to 2010. T he results suggested

that the water security situation is between "unsafe" and "basically safe" in Anhui Province from 2005 to 2010 and thus w ater

security situation is not optimistic. This conclusion was in coincidence with that determined by the set pair analysis, which indt

cated that AHP is feasible and reliable for water security evaluation. Finally,from the perspective of improving water security,

some recommendations w ere proposed to promote savings, increase the utilization efficiency of w ater resources, and improve wa

ter quality.

Key words: analytic hierarchy process; set pair analysis; water quality; water quantity; economic and social development; w ater

ecosystem; w ater safety

IR NSRRI 6 BB . T 4K, bR 2805 A
I I A R AN R 3 4, 7K B8 I S5 AT K A I3 1)
Flai S th, K 22 A ) B H 85 RS2 RS L. 3= P
IR AP A, AEBUAE SRS oK R T 8 AR (KK ST PR sh BN
I AN BRAE I, A A DX IACR B0 A At 25 % AN i = 7k
ANKUEIRE Wi, JX 252 RPN TS e T 5 K IR AR
KRR BT T, JF BT RE TR BB 2 5F Mg AL
Bl LS P SRS 55 o K B % A i) AN AUE —AME
ASPREG R, () I A 203 ) e Ak 2 il RS B9 ) i, 7K 22

: 201307 24 12013 1F12

AHERABIE R 2R HAr, W WK AV
AN IR R 25 B RSV I R 8 BARRSE, (RN
T P 2 LA S 2, ORI B IE o0 TSR B PR o LR AR
TR J, AR G BRI A (0 K 8 5 R Wi 32k A7 AE VF
BB TR AR H S o 2 R Hrik( AHP)
N T i BEAT S8 PEAE e BT I 22 J2 R SOk, DR AETF
2 WU PR R N TS o S Tk, RSO T B
IKGEIR 2 AL VPR bR AR R, R IR Wi AT 7K %
BLEG VIO, TR R 73 IS PR 465 Rt AT IR PP

12013 1217

: http: // www. enki. net/ kems/ doi/ 10. 3724/ SP. J. 1201. 2014. 01035. html

s HEMWRTANA T RI(NCET 16 0169)

SYELLN(1987 ), B, WHALSE NN, B EF 7 A, E M F K B IFE S KB . Email: whz123142@ 126. com
A F(1966-), Lo, VLR N, 2z, 1442 0, 3V S PR BT BT 9T, B mail: cofu@ ncu. edu. en

KL KER < 37



F12% S5 70 - @A G KA FL - 20145 2 A

S 0O T ek 2 A K R TR T E X .
1

1.1 AR

LA ARG L, /b T ARE 114.9 - 119. 8 5b4
29. £ - 34. 6 Z I, J& T B s 5 W0 #s v 1 g s, g2
A PR K EHAL A 770~ 1770 mm, EEEFLE6
%9 F, BAERRREAK R BIREBOR, Bt P55 B AR K FH
B, FEA BRI R, W KR BT B, R it e
ORI VLML M = KA AKX k. 24 R 13.9 47
km?, &k 17 AT, 2011 EF AN DR 5L S 968 J7, Hvh
BN 77% o K F2 55 TR M AT BBt 20T = 38
1.2 4840tk 69

KFIE RS L — MU FAKEE K AR A S kR
HWME S RE, KREVE R A I W2 K 238 b
fE o X KGR A HAT SR VY, AR B AL R R
25 DA R K s Y I H AN BT AR IR IR R K AT (8] TR AH
HBAEHKRT o K24 VP MR br 0 I, 84 B %
—RRAEE o R AR SCAE X K B A HEAT YA I, 45 K
PIRAG R A ZA LT REBKFE, %MK
BRUO 120 IR R e W R A L AT R A MR ST MY
JE, 38 F 2 IR 4y BTk, BRIk SRR 2 A IV R T ok
K KR AT R ROK AV, 15 B tE 2.
AR R XS T B TR = O R AR, L
1,

1

Table 1 Evaluation index system of water security
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Table 2 The weights of each index Table 3 The standardization values of each index
in the water security evaluation index system of Anhui province ) B kR A A
b T febrgh & )z ¢ 2005 2006 2007 2008 2009 2010
ol 0.031 2 Cio 0089 1 ol 0.400 8 0.5512 0.556 6 0.5962 0.602 4 0.640 5
C, 0.031 2 Ciy 00175 C, 0.7319 0.7164 0.701 7 0.7136 0.724 4 0.7660
Cs 0. 055 6 Ci 00175 Cs 0.4952 0.5628 0.541 9 0.5990 0.613 5 0.6573
Cy 0.017 9 Cis 0007 1 Ci/ 108t 0.4290 0.4753 0.381 7 0.4523 0.404 7 0.463 0
Cs 0.091 4 Cia 0049 5 Cs(%) 0.910 0 0.1900 0.370 0 0.4300 0.6550 0.6700
Cs 0.051 2 Cis 00305 Co/ 105m3 0.416 8 0.1945 0.287 8 0.3367 0.276 6 0.5223
o 0.202 0 o 0037 1 Ci/ m? 0.181 6 0.1286 0.1899 0.1828 0.198 8 0.308 1
Cs 0.051 2 G 01227 Cy/mm  0.7083 0.5690 0.674 3 0.6460 0.694 0 0.808 9
Cy 0. 029 8 Cis 0.067 5 Co/ 108m3 0.323 1 0.2425 0.293 0 0.2846 0.301 0 0.3285
o VN Cio/ 105m®  0.3102 0.1940 0.305 1 0.2932 0.321 6 0.4802
giﬁ(iﬁsj@ fzsél_??;ﬁ‘i/)f ;&?x??%ﬁfg;ﬁ&{%ﬁﬁ@ Cu/m®  0.2531 0.2491 0.4313 0.4693 0.466 0 0.581 1
" o LT b fL Cp/m®  0.2909 0.3196 0.471 3 0.5669 0.605 3 0.741 6
MR AEDPATIRERAE AR T A HOSRARAAAS T S ok Bt Cil 76 0.109 6 0.1665 0.251 7 0.3520 0.433 7 0.6203
AL, SKIAR AR B 4 IE [ Fb, A7 i br (EL 2 Cu(%) 0.9350 0.9275 0.870 0 0.9050 0.905 0 0.950
AL, X TR R BIRAET 1) 845, 275 AEIKI ) ¥ I V5] IE Cis(%)  0.0789 0.1635 0.3209 0.4830 0.530 0 0.644 8
) U 16 5 b 3 S0 AT A A AL 2 Cie/ 108m®  0.061 7 0.0733 0.100 0 0.1050 0.156 7 0.216 7
X IE P FR AR, FREAL A Xk Cr(%)  0.3212 0.3212 0.3212 0.3212 0.3212 0.3506
(0 (%< Xin) Ci! K 0.1333 0.7333 0.3333 0.6000 0.400 0 0.5333
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Table 4 The water security evaluation results

of Anhui province from 2005 to 2010

- Fohy
=2

2005 2006 2007 2008 2009 2010
KI5 0.15 0.10 0.11 0.12 0.14 0.15
K 0.13 0.09 0.12 0.12 0.13 0.18
ZFtt Ak 0.06 0.06 0.07  0.08 0.08 0.09
KAERS 0.05 0.09 0.07 0.08 0.07 0.09
Ry 0.39  0.34 0.37 0.40 0.42 0.51
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Oy GRARAE, SRR 2 2 % SR T R RE OB, K
JERAE I R B, WK 5.

HUE A5 B H 0. 65, U145 Jm Pk 2P0 45 30 WL 6. HLAE 4%
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Table 5 Connection numbers of each attribute layer

JEPEZE FeFF 2005 2006 2007 2008 2009 2010

a 0446 0.023 0.002 Q019 0.130 0.235
b 0093 0.227 0.225 0394 0.618 0.568
IKJR ¢ 0370 0.447 0.737 0576 0.229 0.188
d 0091 0.303 0.036 0011 0.023 0.009
e 0000 0.000 0.000 0000 0.000 0.000
a Q000 0.000 0.000 Q000 0.000 0.000
b Q072 0.024 0.060 Q050 0.067 0.132
7K c 0294 0.148 0.255 0266 0.268 0.525
d 0634 0.709 0.685 0684 0.665 O0.343
e 0000 0.119 0.000 0000 0.000 0.000
a 0405 0.405 0.405 0405 0.405 0.405
b Q000 0.000 0.000 Q029 0.075 0.304
Zir ik

¢ Q091 0.09 0.331 0510 0.493 0.290

R IE
d 0235 0.332 0.264 0056 0.026 0.000
e 0270 0.173 0.000 0000 0.000 0.000
a Q000 0.000 0.000 Q000 0.000 O0.000
b Q000 0.208 0.000 Q089 0.000 O0.030
KAEZR ¢ Q218 0.307 0.366 Q426 0.426 0.563
d 0620 0.393 0.568 0425 0.564 0.408
e 0162 0.092 0.065 0.060 0.010 0.000

B B2 200 45 R A — e s L, AT LA P BT VA IR 4
RATRS (B, DL, R AT VP 25 RO WA 1
6

Table 6 Evaluation results of set pair analysis

oy KR KR &irits KES L TMEgR
2005 0 0 0 0 0 AN by
2006 0 0 0 0 0 AN by
2007 0 0 0 0 0 N
2008 0 0 0 0 0 N
2009 0 0 0 0 0 HeA 2 4
2010 0 0 0 0 0 HeA 22 4

3.4 #RHF
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Fig. 1 Water security evaluation results of

each attribute layer in Anhui Province from 2005 to 2010
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