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Table 1 Evaluation index system of water security
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Table 2 Degree classification of water security evaluation indexes
An/ Ap/ Ag/ o Ay An/ An/ A/ A/ An/ A/ A/ A/ Ay/ Aw/ An/ As/ Ay A A
L% o % ke % % % % ot % % % % % %
X; =1000 =200 =99 =2.48 <10 =85 =500 =90 =60 =80 <l =18 <l =95 =1.0 =95 =9 =09 =0.9
X 1000~ 200~ 99~ 1.87~ 10~ 85~ 500~ 70~ 50~ 69~ 1~ 14 ~ 1~ 90~ 1.0~ 95~ 80~ 09~ 0.9~
2 750 160 9%  2.48 23 75 433 90 60 80 4 18 2.3 95 0.74 91.7 0 0.77 0.8
X 750~ 160~ 96~ 1.26~ 23~ 75~ 433~ 50~ 40~ 57~ 4~ 10~ 23~ 80~ 0.74~91.7~ 70~ 0.77~ 0.8~
3 500 120 93 1.87 37 65 366 70 50 69 7 14 3.6 9 0.47 8.4 8 0.64 0.7
X 500~ 120~ 93~ 0.65~ 37~ 65~ 366~ 30~ 30~ 45~ T~ 6~ 3.6~ 70~ 0.47~88.4~ 60~ 0.64~ 0.7~
4 250 80 90 1.26 50 55 300 50 40 57 10 10 5 80 0.2 85 70 0.5 0.6
Xs <250 <80 <90 <0.65 >50 <55 <300 <30 <30 <45 >10 <6 >5 <70 <0.2 <8 <60 <0.5 <0.6
a. I= u; u u,
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o his
b. H=H s hy i=12  nj
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d. R.
R.
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f. e
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Table 3 Calculated results of weights of indexes
2003
Ay Ay Az Ay As 0.4185 0.1599 0.0973 0.2625 0.0618
Ay Ap A 0.5584 0.1220 0.3196
Ay Ay Ay Ay 0.4673 0.1601 0.0954 0.0227
3. Asyp Ay Asy Ay Ass 0.2625 0.0973 0.0618 0.4185 0.1599
Ay Ay Ay 0.5396 0.2970 0.1634
4 Asy Asy Ap Asy 0.2843 0.1699 0.4729 0.0729
4
Table 4 Vector value of membership of each index
Ay 279 0.00 0.00 0.00 0.62 0.38 Az 7.8% 0.00 0.00 0.50 0.50 0.00
A 160 L 0.00 0.50 0.50 0.00 0.00 Azs 6.12m? 0.00 0.00 0.00 0.03 0.97
Az 98.4% 0.37 0.63 0.00 0.00 0.00 Ay 2.48% 0.00 0.00 0.40 0.60 0.00
Ay 2.09 0.00 0.95 0.05 0.00 0.00 Agp 30% 0.00 0.00 0.00 0.00 1.00
Ay 27 m’ 0.00 0.00 0.81 0.19 0.00 Ag 0.23% 0.00 0.00 0.00 0.60 0.40
Ay 81% 0.10 0.90 0.00 0.00 0.00 As 87% 0.00 0.00 0.09 0.91 0.00
Ay 330kg 0.00 0.00 0.00 0.95 0.05 As 65% 0.00 0.00 0.00 0.50 0.50
Az 93.5% 0.68 0.32 0.00 0.00 0.00 Asz 0.55 0.00 0.00 0.00 0.85 0.15
Az 11% 0.00 0.00 0.00 0.00 1.00 Asy 0.6 0.00 0.00 0.00 0.50 0.50
Az 30% 0.00 0.00 0.00 0.00 1.00

4

[0.00 0.00 0.00 0.62 0.38[
R, = Ep.oo 0.50 0.50 0.00 o.oog
£b.37 0.63 0.00 0.00 0.00Y
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3 W, = 0.5584 0.1220 0.3196 C, = WR, C, =
0.1183 0.2623 0.0610 0.3462 0.2122 .

00.1183 0.2623 0.0610 0.3462 0.2122p
[D.0095 0.5297 0.1530 0.2329 0.0139U
R = Ep.1875 0.0841 0.2092 0.1040 0.3142%
FD.0000 0.0000 0.2176 0.4210 0.3614H
10.0000 0.0000 0.0740 0.7077 0.2183V

3 W= 0.4185 0.1599 0.0973 0.2625 0.0618 C=WR
C= 0.0684 0.2027 0.1316 0.3672 0.2302 .
8 5 h= 12345

“ ” “ " oow ”

4
a.
b.
C.
1 J . 2000 3 37-38.
2 J . 2003 25 4 37-42.
3 J . 2006 34 5 505-508.
4 J . 2005 27 3 145-149.
5 J 2001 2 25-39.
6 M . 1986.
7 M . 1988.
8 M . 1998.

Comprehensive evaluation method for water security

WANG Yuan-kun' > XIA Zi-giang' > CAO Sheng-le’
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University ~ Nanjing 210098  China
2. College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China
3. College of Civil Engineering Shandong University  Jinan 250062 China

Abstract Following the scientific practical and concise assessment principle a water security evaluation system with
single goal layer 5 rule layers and 19 defined indexes was developed based on the connotation of water security and the
results of present research. The evaluation and grading criteria for different indexes were presented and the
comprehensive evaluation method for water security based on fuzzy mathematics was proposed. The rationality of the
evaluation criterion and method was verified by their application to water security comprehensive evaluation for Jinan City .
The evaluated result agrees well with the reality of water resources of this area therefore the present method is feasible

for comprehensive evaluation of water resources.

Key words water security evaluation system evaluation criterion evaluation method Jinan City
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