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Application of fuzzy matter element model based on Euclid approach degree on

vulnerability assessment of water resources
MA Dong mei"*, CHEN Da chun'
(1. College of Water Hydraulic and Civil Engineering, Xinjiang A gricultural University, Urumgqi 830052, China;
2. Baz hou Water Conservancy and Hydropower Survey and Design I nstitute, Korla 841000, China)

Abstract: The water resources vulnerability evaluation index system and grade standard in Urumgqi were developed using the
fuzzy matter element theory based on Euclid approach degree from three aspects of benefit level, water resources quantity, and
ecological environment, and the dynamic variation of long series w ater resources vulnerability in Urumqi w as evaluated quant ite
tively using the fuzzy matter element evaluation model. T he evaluation results were compared with those obtained from the grey
correlation analysis and fuzzy comprehensive evaluation, the fuzzy matter element model was proved to be suitable for the as
sessment of water resources vulnerability in Urumqi. T he evaluation results showed that the vulnerability level of water re
sources in Urumqi increases from 2005 to 2011, and will reach grade 0 in 2015 and 2020. Therefore, w ater resources in Urumgqi
become more vulnerable in future.
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Tab.1 Evaluation index and evaluation criteria of water resour ces vulnerability in Urumgqi City
PR A
H#r 2 2 Eizp = AN 55 % e 59 rh 2 i 55 L e 59 7 59
(N %) (0 %) (0 %) (0 %) (0 %)
e, ABGDP /(TG AT <25 25000~ 36 667 36667~ 48 333 48 333~ 60000 > 60 000
AT ANBHKE 22/ (m?s A7) > 450 400~ 450 350~ 400 300~ 350 < 300
L &R AR P R a3/ (m3s A1) > 540 454~ 540 367~ 454 2803~ 67 < 280
i 7K %5 Y5 H R KA x4 (%) <25 25~ 31 31~ 38 38~ 45 > 45
i 55 AKFEP R KB x5 (%) > 8.5 6~ 8.5 3~ 6 0~ 3 0
HPEIRAEEL %7/ (ST m®» km'?) <2 2~ 5 5~ 8 8~ 11 > 11
A BEM IR AR L xs( %) > 4.3 4.2~ 4.3 4.1~ 4.2 4.0~ 4.1 <4
RS AESHEHKE x6(%) 0 0~ 3 3~ 6 6~ 9 >9

e HRVE T 1996 F- 2012 R S B A ST

y\ﬁﬁ?‘%i‘”#%@iﬁ c= {xl, X2, X3, X4, X5, X6, X7, xg}o :LEIZ
MRS FEbr BT E LR 2.

K RGHY KA 2 2P Fi b A L, ﬁ?m*&_?wiz 1
(0%w; K1, i= 1,2,3, -, n) o HE VPN TRFR A ER B LK 2.

2
Tab.2 Evaluation index value and its weight value of evaluation sequence in Urumqi City
PR RFE 2005 4F 2006 4F 2007 4E 2008 4 2009 4E 20104 20114 20154 20204E  ALEAY 5
X 24444 27357 30771 35953 38249 44900 52600 49032 61603  0.121 il
X2 393.00  466.00 43500  367.00  408.00  448.00  381.00  293.83  306.00 0. 134 iE
%3 542.00  424.00 51200  417.95  401.66  515.00  388.00  353.04  285.96  0.117 i
x4 30. 11 27.32 31.13 45.11 43.5 45.59 49,25 31.93 24. 84 0. 163 i
xs 3.58 6. 65 6.29 5.00 2.82 2.08 4.31 10. 08 13. 07 0. 141 IE
X6 2.39 2.62 2.93 4. 44 3.22 3.87 4.03 6.73 6. 63 0. 087 iE
%7 5. 89 6.98 6. 49 6.33 6. 98 7. 66 7.51 8.37 10. 76 0. 148 i
X 4.16 4.00 4.05 3.99 4.36 4.27 3.15 4.35 4.01 0. 089 IE
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G A Ay e Ay
[ 2005 2006 2007 2008 2009 2010
x; 0364 0.309 0.251 0.173 0.14 0. 074
x> 0024 0 0.004 0.0045 0.016 0.002
x3 0 0. 047 0.003 0.052 0.067 0.003
R,=|x, 0151 0.198 0.135 0.007 0.014 0. 006
xs 0527 0.241 0.269 0.381 0.615 0.707
xe 0.539 0.502 0.454 0.257 0.412 0. 325
x7 0.216 0134 0.168 0.180 0.134 0.092
Lxg 0.002 0.007 0.005 0 007 0 0
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2005 2006 2007 2008 2009

Rm = |:ij
FHADR ) TG VPN 25 A B4R PR 5 2T N (0 446,
0. 603,0. 685,0 640) o 4 VI 5 H (1 RR QNG 30 B K E/
HeF7, 158 359 SR SE K H10 7K BEU5 6 55 1 w6 (0534 -
2015 4> 2020 4> 2011 4E> 2008 4> 2010 £E> 2007 £E>

2010
0. 504 0.557 0.583 0.600 0.565 0.592 0.625 0.718 0.656 0.446 0.603 0.685 0. 64

2011 2015 2020 1 2 3 4

2009 4> 2006 4F> 2005 4F, Bk AT FEHUE M 0 5~ 0 75,
S RNWIE =T iR G P ] liw S 2SS L L

BR 6 AFIVE M 7 VL0213 AT VF AN K 45 R 4, ST
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Tab.3 Comparison of evaluation results obtained from different methods
G RNWIRZS 2005 4 2006 4= 2007 4¢ 2008 4 2009 4 2010 4E 2011 4 2015 4 2020 4
B4 oG PR 0 0 0 0 0 0 0 0 0
KRS Hr 0 0 0 0 0 0 0 0 0
RO 2545 VE 0 0 0 0 0 0 0 0 0

RS 0 TG VT A RSO 25 5 VT s R AR At A B A | —
B M5 RIS HTVrA 46 A R 22 5 . BAR oy B .

(1) BERIZEA VPN 7E LRI 4E 2015 4E AT 2020 4E PP 45 2
R0 G, B ASAk, HIE 2020 4EF TN B K i A 42 2015
EI 3B E, BARE LS NE BT ER. WA 2 d Tt
o A5 BT R | Rk 1% 45 JEnT X BRI OGP 1 45 A
B,

(2) KIS M PPAN 45 B 7R 2005 4E. 2006 4E . 2007 4F
KR NE T5 PE VPN 4 S S O 2], 2008 42009 4E. 2010 4F
TG URIE 55 PE A g O 4, 2011 £E 5 FLRI4E K [ 59 7k
PRS0 2, 1% 2 b 2010 4F A KK %Y & EL 2009
SRR 28% , L 2011 4F 1 32% , 3 45 9L 552 bl v A
o MTBRNLE &V 5 BOB 970 PR 46 2008 47,2009 4F.
2010 52011 4 155 A Ak BR S B 0 09 42 A0 A BT AR T
AL IR ORI A HT VAN 46 TR SE R AR B0 BT 22 5%, I Re X Il
T VTS5 20 10 73 A AR 0 1!

(3) BRI oG VE M 45 R AE 2000 4E T 2010 4F 0 0 4,
2011 5200 2%, Ut A 2009 4F.2010 4E 7K ¥t YA i 55 1 254
HHTRRAR . B AR BRI A Fr s nmT LU H: 2011 4R 7K %
TR 559 1 S R T i — 2, FLNB K SREAL TR AT 3
RI4F 2015 4F A1 2020 4F 2 0 41, B BRI 4F 2020 4F /K % Y
F9VESE ZTL N0 GOR A, MR B SO B L S BT
“500° K FEK RS B /K, A Beih 2 77 K ZER o bR
B JC P 45 SR TE I 5 SE B AR SLAH A&, R LR A 45 SR TE
AIE U R IR VA i b A R R VA 5 1A K 0 DR R 55
P his A B AT .

BN 70 P 45 R T DA 5 6 R T 7K Bt U5 59
PEVEO 5 24 1025 L T34, 2005 4F — 2010 4F, 7K % U5 i 55 1tk 4%
AR PR T 0 4, B 2008 4EK T JEIGE 550 MO0 gsh. Hl
KI4E 2015 4E 5 2020 FFE/K IS HE 59 1E S d 0 2%, EaF
S JORFES o Uk BHZK BRI 59 1 TR A8, 24 TR B
FEEE, S EATBE ) AT BT BRA, DR SREAH B 1 B A K T R
it 555 A P 8 A R L B

5

() ARG K B ESIR B =5 g T 5 &

AT T K BRI 55 M DA AR R, B 3L T RN T RO
K B OB

* 1006 - #

JURRE T, S FH 1) 5 5 AR T 7K B G 59 PP A b, A A Ak
T A RV Fa bR VEAN &5 AN 28 10 1) B, 73 S8 R 55T
KRR e 5544 10 47 B ) A B TE 3, VA 46 SR A BT SE B
o

(2) 2005 4F - 2011 4, LA 55 1 7K B8 U6 e 55 P 42
LM g9 N v A R, R AL T R MONE S S, MR 2015
SRR 2020 4F KR PRI 59 S 0 A0 T IR, BT K R R
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