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China s water security comprehensive evaluation and empirical analysis
LI Xue song?, LI Ting ting'
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2. Institute of Water Research, Wuhan University, Wuhan 430072, China)
Abstract: W at er security is related to the vital interests of the masses, and has great influences on country s sustainable developr
ment. A water security comprehensive evaluation model was constructed in this paper. T his model established an evaluation irr
dex system of water security, w hich included 4 levels, employed 3 criteria levels (water health security, water development secur
rity and water guarantee security) and had 48 indicators. With the entropy weight method, the weight of each index was deter
mined. And the formula for water security index was also given in the model. Furthermore, using the macroscopical data from
2000 to 2014, this paper applied the water security evaluation model to assess the water security situation of China.T he results
showed that during the study period, water health security showed a fluctuant increasing trend, water development security
presented a slowly rising trend and water guarantee security was improved at a rapid speed. However, it still did not reach the
best standard of water security, and further efforts were still required to improve China s water securit y.
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Tab.1 Evaluation index system of water security
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Tab.2 Classification of water security evaluation
IK AL, K53 b v
i 0.8<WSIK1
B N 0.6<WSI< 0.8
—& 0.4<WSI< 0.6
ANeg 4 0.2<WSI< 0.4
WA 42 4 0<WSI< 0.2

2

2.1 HIERRALE

ASCEF R AE 2000 4F- 2012 4F R [E K 22 4
VPR, SR FH AR > U5 F 4% 4 i € [ K B8 9 A
MK [ 7 R A Jie 28 HROMC 8] 7K 2 ok AR
IRBLIRIL A TR [ PREE 45 1 45 SENFI Hh 28 0 B 40
JE o AN b Ecds #4500 2000 4 0] Ay
¥, T Eeh i b 1A BT AN B A, I TR 22
AN TR 5 Tk B R T ARAE A AL BELL S FE AR B
) 25

T AR AR AT AL, 15 ) & IR AR B AR 3
6. AR, XA BE 4 o EEL T A
BAR AR G5 (X 12) IRBE V5 Y IR A
GDP LU (X 15 ) /KGR MR E( X s) T v 7K 4b
R (X 1) PLEIK JFUAFA A T = 87K A8
P EL 2 ( Xs), BCEHSIAE] T 0 07 B, X
SR PR AR AR AR AE & . F9z b, KB 2 5
TEAR KRR FE b el F AR v, 2 R A A8 R 7K 08 U6
SR A2 R R R, AR L Ath 5% i) 7K ) A A DR 3R
At KA . KR A 5N KR (X os ) HRORE
IR Xos) « N2 GDP( X o7 ) R AY i R iE A
EAEON (X 30 ) FIN S 7K B (X 20 ) S5 4R BRIC R 2R B
hERE, Hrh G R B b 2 4t RIBFR bR TE A
P, fEKARRE 224 T, SRR 2 Xw ) SFEAK %
(X8 ) VA BE T MV R 7K it 208 (X a0 ) HEZKEE Wi H
BERA Xa2) F1JT 70 GDP HZKE( X 37 ) SR E e K
WA AFE bR, HA A PUAA)E TR R BER 2, 1
R PR Rt 4 2 (R AT 7K 22 A o 42 0 3 1) A5 3L )
Ho WEEATIKZ A 5, KARERE 224 KRR 24
HUK R B 22 4 I AL E 43 73 4 Q 357 9.0 365 3 Al
0 276 8, X UL =AUENIE R G006 B ik 22 R4
JUT- RS E E . RO, XK 24 vk i K
(AN b 53 T N 35K 26X s ) A7 200HE Wk T R
(X2s )  ANBJ GDP (X2 ) AN Ja R 2K e N5 4 4l
AN X30)  FMRAL (X ) SIRET V5 G 1 BEBETE RVA

2.2 REAHL GDP LLEE (X ) FE KR (Xas )« K75 9% = R 4L
PR BGE: R SR inl A2 S aighitk & (Xs) JIRTTT5 ZKAEHRAE (X ) K KSR X0
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Tab.3 Contribution weight of each index to the water health security
b B b B b B b B b B fabr BUGE
X 0. 0434 X4 0. 0511 X4 0. 0302 X 0. 0463 X 0.0478 X6 0.0631
X2 0. 0665 Xs 0. 0768 Xs 0. 0716 X 0. 0737 X u 0.0218 Xi17 0.0384
X3 0. 0576 Xe 0. 0336 X9 0. 0351 Xp 0. 1036 X s 0.0596 X5 0.0798
4
Tab.4 Contribution weight of each index to the water development security
b B b B b B b B b B fabr BUGE
X9 0. 0446 X 0. 0296 Xos 0. 1127 X 0. 1107 X 0.0659 X3 0.0420
X20 0. 0718 Xa3 0. 0322 X 0. 0523 X 0. 0445 X» 0.0297 X35 0.0366
X1 0. 0534 X o4 0. 0417 Xy 0. 0964 X 0. 0887 Xz 0.0474 — —
5
Tab.5 Contribution weight of each index to the water guarantee security
fits B fikr B firbr B fihr BHE EiEg B
X6 0. 0551 X3 0. 0461 X4 0. 0908 Xas 0. 0716 X 0. 0643
X37 0. 0886 Xao 0. 0930 X3 0. 0540 X6 0. 0705 e e
Xg 0. 1016 Xa 0. 0735 Xaa 0. 0759 X7 0. 1130 — —
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Tab.6 Contribution weight of each index and criteria level to the comprehensive water security
b BE EiL7N BE EiL7N BE EiL7N BE EiL7N BOE E{FEAN BUE
X1 0. 0155 X0 0. 0166 X9 0. 0163 X 0. 0404 Xy 0.0245 X 46 0. 0195
X2 0. 0238 X1 0. 0264 Xx 0. 0262 X29 0. 0163 X 0.0281 X 47 0. 0318
X; 0. 0206 X2 0. 0371 Xo 0. 0195 X30 0. 0324 X3 0.0128 Xas 0.0178
X4 0. 0183 X3 0. 0171 Xn 0. 0108 X3 0. 0241 X w 0.0257 WHS 0.3579
Xs 0. 0275 Xia 0. 0078 Xx 0.0118 Xz 0. 0109 X4 0.0203 WDS  0.3653
X 0. 0120 Xis 0. 0213 X 0. 0152 X 0.0173 X 0.0251 WGS  0.2768
X7 0. 0108 X6 0. 0226 Xos 0. 0412 X 0. 0153 Xa 0.0149 — —
X 0. 0256 X7 0. 0137 X 0. 0191 X35 0.0134 Xu 0.0210 — —
Xo 0. 0126 X3 0. 0286 Xy 0. 0352 X 0. 0153 X s 0.0198 — —
2.3 KEAmAITmeE R Q 6977, FEHIHIK 12 12%, (HIEAE 2003 - 2004,

FRAE 2 (1) A (2), 448 H T E 2000 4 -
2012 4F [R5 45 b b v Ak Eicis ROt A 15K 2
TR H 19 BN E R G RO 255 K 2 A dR
Brah B, WK 7 AE 1. b AT

IKAERE 224> (WH S) 23 8) T %, M 2000
fF— 2014 4F, KR 2 A5 B 002587 TN

20062009 4F.2013 4F - 2014 EA /Mg T B,
MAE 2011 4 W H B0 7 8 35 16 R B%, 0| f% 0k 2
33. 5% o IXUE E AR A0 AT I A 1V AR T A, A2 DA
IRKARE R 224 R AE K WE IR B AR 8 1, LK &
SR 22 FARANAT 45 3 IR M BOK, IX e 2 2 4
R BEAL LG AREIL; b oh, o KA B 22 4 2R i 4%

7
Tab.7 Comprehensive water security index and the criteria level system security index
R W HS RIS WDS MK WGS RS WST B A TARER
2000 0.2587 0.2139 0. 1024 0. 1991 WA 22 4
2001 0. 3209 24, 04% 0.2376 11.08% 0.0518 - 49.43% 0.2160 8.49% Az 4y
2002 0. 4482 39. 68% 0.2719 14. 45% 0.1772 242.24% 0. 3088 42.99% NCE:
2003 0. 3881 - 13.40% 0.2542 - 6.51% 0.2517 42.03% 0.3015 - 237% N
2004 0. 3599 - 7.29% 0.3348 31. 68% 0.3093 22.87% 0. 3367 11. 69% N
2005 0.5039 40.02% 0. 3479 3.94% 0. 4351 40. 67% 0. 4279 27.08% —
2006 0. 4506 - 10.57% 0.3746 7. 66% 0.4763 9. 47% 0. 4300 0.49% g
2007 0.5289 17.38% 0. 4043 7.93% 0.5539 16.29% 0. 4903 14. 04% — 5
2008 0. 6330 19. 68% 0. 4867 20. 38% 0. 6528 17. 85% 0. 5850 19.32% —
2009 0. 5692 - 10.07% 0.5014 3.02% 0. 7294 11.72% 0. 5888 0.64% —
2010 0. 8641 51.80% 0.5228 4.28% 0. 8274 13. 45% 0.7293 23.87% S A
2011 0.5746 - 33.50% 0. 6389 22.19% 0. 9065 9.55% 0. 6900 - 539% BN b
2012 0. 7996 39.16% 0.6818 6.72% 0. 8756 - 3.41% 0.7776 12.70% BN
2013 0. 7034 - 12.03% 0.6516 — 4.43% 0. 8186 - 6.51% 0.7163 - 7.88% BN o
2014 0. 6977 - 0.81% 0.7270 11.58% 0. 8702 6.31% 0.7561 5.56% BN
TEbR 7 BT WA, 00 TR)F T P 4 B th T K &
FEAR KBRS AL T = 2R K BT R AR T
(I EL ZRFPREE V5 e 36 B 08 AL GDP L 4 1K)
B DR R HE AR 1 1R B 0 i SO, R ) 2 A
' 2011 4F, NF7K B 1 35 Bk & b 3R b R 7K
Fig.1 Comprehensive water security index and the PRI NIX 13 K AR AT, T 2 A HE )

criteria level system security index
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B35 PR S 7K R A AR 5 350X — 4 /K e e 4
JEE R MR o

KRR %A (WDS) 2% e, R
2003 4 H1 2013 F 53T F 6. 519% F 4 43% [F10% fiL
RS, HAb S WA AT BT, PR
17. 13%, 5 7P R 1% — &5 JL UIH T /K % Yt 28
Grat o R S P e 1380 TR b i, AR R
TR G K22 KD IKAN BBK 5 G 25— R K 2 4
I R, (LI e ] O 28 5 A 2 R 10 i A5 31 T
R G

IKORBE 2245 WGS) 2 PRId EThE . M 2000 4
- 2014 4, KRB 224 (1) AF25 G KR Ik 53 56% ,
X R 4 2 7K 2 A R 3R DA Rk a4 i
FIEERIIN R MG . M 2002 4E & 2012 4E 1) +H4E
BT T b e A B R [ 7K V2045 — St i ek
L G P KV E 500 4245 2012 fFF4x ey
AR e 8 r= B IR B T 4 117 2 {476, ALY K
19 27%; Wb, DI LSRR AER AR, 45 7KFR R
BRSNS I AL P 05, 7K 2 4 ) J sz 1) T
JZ O (4 TS, R le, 2015) 1% 0 X Le g s
TR T KPR Bz A1) AN B2 5

BTG K, FRIE 7K 22 A 5 N e 1) AT A
FEHE VAN FRAE, 2000 4F FRE K7 PR AL FAAS 22 43 11
RAS, 2001 - 2004 FFEEARAT Pk, (R4 b T A
TANPRE, I AR A R E, —Hb T AR A
REE AR 224 2 ) f— MK, HE 2010 FA4 A% 5
KA KT, E 2011 F1 2014 4F 4kl i 5 FL A 42
R X4 R 08 T2 MR ENILFEER, @
FRETE IR K 224 BIREE . KA H s 4 B
Bk 4. AL AE 2000 - 2014 4= [0]7K 22 42 A
SREEATIEEN 24 (> Q 8) [MIbRHE, 1 5m Pk [ K 224K
SRAT T .

3

MRYE R AT 45 H BUF 458 (1) KA K
R RURAR AR 2 A0 K 22 A R G ir) R e BAT [R5 11
FEPE, N 38 KR AT BOE B BN GDP Lk
o BESRBE NI AEEE N IR (A 23 IR B3 Yeid B
Pt WA GDP LG KRB KR L KVG B o $. 3
Y5 7K AR 2 N5 FH K B2t o 7K 224 5 f K 1)
FANFERR. (2) 7E 2000 - 2014 11 15 4E 1 [A],
rH ] (17K 22 4 5 AN OSG (iE BA L, KA e 4
BB LT, KR e A BT AR, KPR B 2 A R
R =, U B I 7K 98 YR A i R A e AL T
SEHA, X 25 A4y KRR ISR JITER W BT, &

Dt St K2 At Or B g J5E A0 RE 3t A0 AN W7 16 3
SRIM, FL 2 2014 SFEATAIEE] Rt (K 22 i o
U, FRIE 7K 2 Al B ARS5AT) R dk St 2F, 1Ry
fpik 25 st .
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