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Table 1 Water security evaluation system for Shandong Province
/ / G]?I:/ . / / / /
o N /% L ! S e R % % % /%
2005 344 90.0 71 11618 65 377.0 0.05 16.0 0.44 70.0 100.0 95.0 1.0
1100 99.5 220 15000 920 530.0 0.07 5.0 1.00 98.0 98.0 95.0 0.5
875 97.5 180 13458 80 471.5 0.06 16.5 4.35 82.5 92.5 82.5 2.5
625 94.5 140 10670 70 399.5 0.05 30.0 6.60 67.5 87.5 67.5 5.5
375 91.5 100 7882 60 360.0 0.04 43.5 8.85 52.5 8.5 52.5 8.5
225 88.5 60 5000 50 333.0 0.03 63.5 12.25 38.0 75.0 30.0 13.0
GDP GDP
o
/ % /% /% /% /% /% / % /%
2005
2.48 49.00 5.300 0.220 50 20 0.55 80.00 0.60 1.00
0.50 3.00 1.000 1.500 97 97 0.80 97.00 0.95 6.00
1.60 9.15 3.335 0.870 91 91 0.70 93.35 0.85 4.75
2.80 17.45 5.505 0.605 83 83 0.65 90.05 0.75 3.25
4.30 25.80 8.170 0.335 75 75 0.60 86.70 0.65 1.75
5.50 34.00 13.000 0.150 65 65 0.50 81.00 0.55 0.50
a b v v
c I} Il d 1
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2.2
1 Matlab6.0 . 4
R,. 5 R, 7 ~ 10 w
[0.0490 0.0480 0.0500 0.0382 0.0387 0.0466 0.0367 0.0434(T
U U
W = EP.0483 0.0377 0.0406 0.0417 0.0515 0.0398 0.0428 0.03835
[D.0495 0.0383 0.0340 0.0407 0.0490 0.0469 0.0502 U
12 RPH.
’2005
o 0.5333 0.2957 0.3877 0.4942 0.6350 0.8496
2.3
2005 13 ” " ”
2005 “ " . AHP
2005 . ? 7.4% : ? 7.0% “ ?
33.0% : ? 22.7% : " 29.9% ¢
? .2 2
.AHP 2 a “
” 13 ” 13 ” 2 b
“ ? 29.9% “ ? 22.7%
2005 : ? 0.0391 ? 0.1017
2
Table 2 Comparison of evaluated results
2005
0.5333 0.2957 0.3877 0.4942 0.6350 0.8496
AHP 0.0740 0.0700 0.3300 0.2270 0.2990
3
a.
b.
1 J. 2003 25 4 37-43.
2 J. 2004 32 5 512-514.
3 D . 2005.
4 D . 2006.
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5 J. 2006 34 5 505-509.
6 M . 1997 7-8.

7 . M . 1994 10-11.

8 J. 2005 36 9 1057-1061.

9 M . 2001 32-33.

10 ) J. 2004 36 1 98-100.

11 . M . 2006 153-154.

Application of fuzzy matter-element method to regional water security evaluation

HUANG Qian' > PENG Shi-zhang' TIAN Shou-gang’ LI Yu-guo’> XU Jun-zeng'
1. State Key Laboratory of Hydrology-Water Resources and Hydropower Engineering
Hohat University ~ Nanjing 210098  China
2. Shandong Water Conservancy Research Institute  Jinan 250013  China

Abstract A fuzzy matter-element model for water security was established based on the entropy value theory and fuzzy
matterelement theory and an evaluation index system for regional water security was built in the light of the
characteristics of water security and the reality of evaluated regions. Then 23 indexes related to life security economy
security ecology and environment security society security and management security in water securily system were
evaluated by use of the fuzzy matter-element model. The application of avail value of data reflected by information entropy
to calculation of the weight coefficients of indexes effectively overcame the difficulty in weight distribution. With the fuzzy
matter-element model the water security of Shandong Province in 2005 was evaluated and the result was compared with
that of fuzzy comprehensive evaluation based on AHP. The result shows that the fuzzy matter-element model realizes
multisample evaluation simultaneously and the differences between samples and the evaluation criteria could be
calculated. The introduction of entropy weight makes the evaluated result more objective and the matter-element model

more applicable.

Key words entropy weight fuzzy matter-element water security evaluation
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