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The assessment of water resources security in Huaihe River basin based on ELECTRE ][
HUANG Weichen, YU Zhentian, LI Chunhui, LI Hui
(Key Laboratory for Water and Sediment Sciences of Ministry of Education ,Beijing Normal
University , Beijing 100875, China)
Abstract: In order to explore the water resources security (WRS) problem in Huaihe River basin, we established the water re-
sources security evaluation index system of the Huaihe River basin. Using the multi-criteria decision-making method-ELECTRE
1T, we evaluated the water resources security of four provinces in the Huaihe River basin (Jiangsu, Anhui, Shandong and
Henan) from 2006 to 2012 and ranked them by net confidence score. The results showed that: Among these provinces, Jiangsu
Province had the best WRS situation, followed by Anhui Province and Henan Province, while Shandong Province had the worst.
Throughout the years, the WRS situation in Huaihe River basin was the best in 2011, with the highest score reaching 7. 62 and
the lowest —0. 82,all at the near-crisis level; the situation was the worst in 2006, with the highest score reaching —2. 03 and
the lowest —18. 37, all at the crisis level except for Jiangsu province. For one province throughout the years,with the change of
time, the water resources security of the four Provinces all showed an M-shaped trend of first increasing, then decreasing,and
then increasing and decreasing again. This method and evaluation index system have strong applicability and can provide rela-
tively objective evaluation results. They present a new perspective and a new method for water resources security evaluation in

the Huaihe River basin, The proper quantitative and trend analysis of WRS will provide a scientific basis for reasonable develop-
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ment and sustainable utilization of water resources in the Huaihe River basin.

Key words: water resources security; ELECTRE [[[ ; Huaihe River basin; entropy weight method;net confidence level
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Fig. 1 Classification of security grade and standard
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Tab. 1 Assessment indexes of water resources security in Huaihe River basin
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Tab. 2 Grading standard of water resources security in Huaihe River basin
B febrbrifE
BRI
7 ey Wi 9 4 Befabl fEHl
Cl  F=KEREL =0. 45 0. 4~0. 45 0. 35~0. 4 0.3~0.35  <0.3
C2 FREWH/ mm =400 350~400 300~350 250~300 <250
] G M FKBEEER OF m + knr®) =16 15~16 14~15 13~14 <13
;J?fg Ct PERBE O m® « km?) =50 40~50 30~40 20~30 <20
G KBRIERIAE/ % <40 40~45 45~50 50~55 =55
C6  IKBHIR LT PR AL <0.8 0.8~1 1~1.2 1.2~1.4 >1.4
CT o NEpKBEER/ (m « KD =1 000 800~1 000 600~800 400~600 <7400
C8 P Z I A A AR A E 4L/ Y 0 0~2 2~4 4~6 =6
Q) TEZI ARG SRR E 4/ Y 0 0~2 2~4 4~6 =6
i Clo b BRI B/ % =95 85~95 75~85 65~75 <65
g% Cll FpkEss/ % =30 25~30 20~25 15~20 <15
% ks Cl2 HEHSYWRRHEY S GDP Hil/ % =15 1.25~1.5 1~1.25  0.75~1 <0.75
% Bk C13 542/ (e O m)D) <0.05 0.05~0.075 0, 075~0, 1 0.1~0.125  =0.125
z Cl4 s K/ (te m®) <0.05 0.05~0.075 0.075~0.1 0.1~0.125  =0.125
Cl5  AZSERBEHIK Hofsl/ % >4 2~4 1~2 0.5~1 <0.5
Cl6 COD#yi5RES )/ (T t+al) =16 15~16 14~15 13~14 <13
C17 NH;-NZi58871/ 07 t = ab) >1.2 L1~12 1~1.1 0.9~1 <0.9
C18 376 GDP 7K/ (m® « CHot)™) <100 100~200 200~300 300~400 =400
C19 Jroc D38 IME KR/ (m? « GT0 <20 20~50 50~80 80~110 =110
) C20  BEHIKESL OF md « km?) =40 35~40 30~35 25~30 <25
E;ﬁfﬁ C21  AHHEHIKE/ (m*) =600 550~600 500~550 450~500 <450
C22 R I KR/ (L - dD) =125 120~125 115~120 110~115 <110
C23 R NI K/ (L - d1) =95 90~95 85~90 80~85 <80
C24 RHEM A KR/ (m® « hm?) <1950 1950~2250  2250~2550 2550~2850 =2 850
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Tab. 3 Weights and thresholds of indexes
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Cl4 0.018 0 0.016 9 0.005 1 0. 54 ﬁ?{#ﬁg%%&’ﬁniljﬁﬁ(2006)‘?177'34—\%(2009)
Cl5  0.0537 0.176 6 0.053 0 5.65 A019] ] — 48 O A R AR 0 T 5 B 25 B[] g 7
CIG 00508 08307 00000 10T U i MR IK SR B A R PR S B s b
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C18 0.033 8 12.617 5 3.785 3 403. 76 Haaz ELECTRE 111 ﬁ{£ E %E@%‘%‘)ﬁv m‘u%y%jﬂaﬁ
Clo- 00207 120087 RS 0655 R R — R Ty AR — IR
Co 0.080 00113 02734 2.1 BT R 0 0 R A BF AR T
21 0.062 5 16.724 7 5.017 4 535.19 TSR, M5 S S T S B
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Tab. 4 Scores and ranks of each assessment object
S Al T A2 T A3 VT A4 A A5 g A6 L AT I A8 A
PHRDE (2006) (2006) (2006) (2006) (2007) (2007) (2007) (2007)
B(a;) —13.92 —9. 46 —2.03 —18. 37 —0. 81 0. 02 5.31 —5.15
He%, 31 29 21 32 16 15 6 25
S g b A9 TR A0 2 All T8 Al12 W 7R Al3 [ Ald % Al5 T8 Al6 117
JOUEELE (2008) (2008) (2008) (2008) (2009) (2009) (2009) (2009)
B(a;) —1.74 0. 88 1. 86 —2.92 —8.29 —1. 40 —2.73 —7.70
He%, 20 12 11 23 28 18 22 27
S Al7 il Eg A18 % A19 VT35 A20 IR A21 R A22 T A23 7TH5 A24 %R
PEUHER (2010) (2010) (2010) (2010) (2011) (2011) (201D (2011)
Bla;) 0.09 6.95 2.29 —11. 63 2.55 0.73 7.62 —0.83
He4 14 5 9 30 7 13 4 17
Sk A25 T A26 A27 {TH A28 1A A29 A30 A3l A32
POTRAE (2012) (2012) (2012) (2012) (Ae) (AD (Ag) (Ah)
B(a;) —1.69 2.24 2.46 —5. 38 29. 40 23. 32 13.05 —4.73
He%, 19 10 8 26 1 2 3 24
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