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Abstract; With an aim at the inadequate historical sample data in water shortage risk assessment and the
situation of difficulty to distinguish risk evaluation degrees caused by the different evaluation objects fall-
ing into the same risk span, this paper establishes the risk fuzzy comprehensive assessment model for wa-
ter shortage based on the principle of information spread. The risk rate, weakness and recoverability are
adopted as the regional water shortage risk assessment indexes to establish the comprehensive assessment
index system. The information spreading theory is used to disperse the assessment indexes to many points
to which the single value information is dispersed, on the basis of which coater shortage fuzzy assessment
matrix is formed and used in water shortage risk assessment in Xi’ an region. The assessment results indi-

cate that this method is scientific reliable, practical and feasible with the objective assessment results.
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Tab.1 Classification of index

WG w (KEPE)  w, (BESITE)  us (TR

v, (i) [0.000,0.200) [0.000,0.200) (0.800,1.000]
v, (BIK)  [0.200,0.400) [0.200,0.400) (0.600,0. 800 ]
v (HFZE) [0.400,0.600) [0.400,0.600) (0.400,0.600]
v, () [0.600,0.800) [0.600,0.800) (0.200,0.400]
vs(B5)  [0.800,1.000] [0.800,1.000] [0.000,0.200]
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Tab.2 Index of water shortage risk from 1997 to 2007 of Xi’ an area

K FEAKC _ AL _ _ i 55 1 _ _ EIWE'VIFE
I/ ME I KAE o/ ME N I/ ME. e KAE
V42 1 [X. 11 0.134 0.926 0.022 0.428 0.068 0.405
X 11 0.267 0.989 0.058 0.507 0 0.315
KZX 11 0. 106 0.857 0.023 0.324 0. 105 0.648
JE &5 11 0.043 0.629 0.044 0.451 0.134 0.729
I 33 IX. 11 0.095 0.831 0.031 0.467 0.067 0.553
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Tab. 3

assessment of Xi’ an area in 2015

T T PN A SCEE R P45 s HUELE B2 7 0 3] 1
Z{8], PHAR SORE LR RO 11 05, 259K BRI s
A RnT LI 2 B BUR A R LR 4.

Index value of water shortage risk

MR PIEHX WX K& JHE Il J . ok . . . - _
ME%  0.734  0.978 0.631 0.416  0.793 H2 EPB/J?ME&/\IE“) o Bk FUVE A 45 b
Mot 0.355  0.412 0.289 0.131  0.308 Ve SN o I S RTINS
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Tab.4 Discretization of indexes

AU H8 A P P2 Ps P4 Ps Pe P Ps Do Do Pu
KU 2R 0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1. 000
a5 u, 0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000
APREPEw,  1.000 0.900  0.800 0.700 0.600 0.500 0.400 0.300 0.200 0.100  0.000
0.0000 0.0000 0.0000 0.002 0.004 0.0409 0.1748 0.3393 0.2991 0.1196 0.0217
R, =|0.0000 0.0000 0.0188 0.4402 0.5115 0.0294 0.0001 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0235 0.7051 0.2700 0.0013 0.0000 0.0000

A (12) F (13) Wit E TSR ALE W =
(0.3363,0.3281,0. 3356) .
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Tab.5 Result of water shortage risk assessment of Xi’ an area in 2015
X P P P P4 Ds Ps P Ps Py P1o Pu
PHZ X 0.0000 0.0000 0.0062 0.1451 0.1691 0.0313 0.2955 0.2047 0.1010 0.0402 0.0073 p,;
WX 0.0000 0.0000 0.0082 0.0439 0.2015 0.0792 0.0029 0.0439 0.0383 0.1560 0.4774 py,
42X 0.0000 0.0000 0.0337 0.2858 0.0408 0.1835 0.2752 0.1379 0.037 4 0.005 2
JilZH 0.0174 0.1964 0.1673 0.0753 0.2424 0.2550 0.0873 0.008 8 0.0002 0.0000 0.0000 pg
mEEX 0.0000 0.0008 0.0462 0.2093 0.0703 0.0155 0.1480 0.2574 0.1574 0.0770 0.0182 py
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Tab.6 Water shortage risk of Xi’ an area

Tk WEBK WK KRR AER TG
KonE Bl B BE S B
e
PMAS s w A P B

& 4 SN R B HOS AT PR 1, A SORE K B IR
JE B RS R 43R 11 AN B, N 4 W LUE Y, 7Y
2 M X R 22 DX 8 BEAN 45 SR 35 R p, W L0 B ) XL
B AR EE TR < B v, T PG 2 b DX T BRI pe s
F1 ps SR BE 4351 R 0. 031.,0. 296 1 0. 205, i3t B
PG 3 DX XU 45 RV T py il py Z 1A K22 XX T
SEG po p, TN pg SR FE 43 51 4 0. 1840, 275 Al
0. 138, UL & X SEBRAF RN T pe Fl ps Z 0], A
T 158 BA PG 22 b DX R 22 IXORURS: B B8 88 6 o7 T[] —
BRI ) — IXURS: R T PG 4 DX UG R 3 52 B



FARERSE . B TR B HOHIE (/K BRI B XU PR AN

289

B, QRORE B RN A S R A A R 2 S
o SRS VEA 25 R N pyy, 05 TR R R
“rE T UAHTIR X K B R A R B IR X
TN B R, Tl S g A7l K R T 3
(o J 2 SR BT IR S B XUBS PP 0 45 SR D s, 050 )i
JRUBSE AR B D FR 2™ i ) 22 L 0y i B 5 B B AT
Ko T XA EE RN py , BTT 5 RV AR B O 42
e I PG 2 DRI 22 DX RS AR B 24 O ™
HT T PG 2l X 22 X PP 45 R T B’ ps
T AT T D XU R B B g o DA 2 M X /K B
FeL R AU BMAR T, AR A IX, 7K 9 T e e XU
BEBR R o AN TR 20 A7 AT LAAS 31 PG 2 1l DX K 58
e PXL B DA e BRI « DX L 8 X P 22 3t X
TR FR 6 B IRAER AT LI Y A SR
PR 7 I B PR 5 R S RO 25 5 PR TR O PR
I & — 0, IR 1A SO A R

3 & &

AR SR X 7R B R RS PP 2o A o D SRR AR
SEDIE HAA VA X G n] v AE [R) — XU X 1]
SRR AR EEME LA X 2 Y1 00, 3 2 05 B9 R
B AR K G R R RS RO DAY oK 2% A PEAN 4 o
P18 RIS e B8 1 J8 22 A B R, DT ) i 6
AU PEN R, I F SR AT IE AN, &, XK BER
FELGRPEAT AN, DT A 3 SRR AR A B B0 T K
SRRER XS K BT BRI T AN, I ELIEBL 1 X XU
P8 A SE AN B, F s e 77K BT R sk XU
PO T HBES S AR AR B S BRI A, PR 4
B NI A K SR XU PEAR R A3 T — s
PRATAT R I 1%

S 3Lk

(U] BUARYS , #h3F, EW, S5 KBTI BB 25 5 08
MrlT]. KA, 2005, 36(8) : 906-912.
Ruan Benqing, Han Yuping, Wang Hao, et al. Fuzzy
comprehensive assessment of water shortage risk[J]. Jour-
nal of Hydraulic Engineering, 2005, 36(8) : 906-912.

(2] BHEW, fpdt, BuAE. B TRAR K BT B XUR:
BMIZE G VRO LR R B [T ] K A 274, 2008, 39
(9) :1092-1097.
Luo Jungang, Xie Jiancang, Ruan Benqing. Fuzzy compre-
hensive assessment model for water shortage risk based on
entropy weight [ J ]. Journal of Hydraulic Engineering,
2008, 39(9) : 1092-1097.

[3] Ghosh S, Mujumdar P P. Risk minimization in water quali-

ty control problems of a river system [ J]. Advances in Wa-
ter Resources, 2006, 29(3) :458-470.

[4] Bagel M S, Das G A, Nayak D K. A model for optimal al-
location of water to competing demands [ J]. Water Re-
sources Management, 2005, 19(6) :693-712.

[5] J73, 568 K. BT RRTIE B TE oK B0 58 o i
LREVEM [T]. KBRS K TR “# 4, 2005, 16(3):
45-48.

Fang Yan, Dang Zhiliang. Weihe river water environment
quality assessment based on AHP[J]. Journal of Water
Resources & Water Engineering, 2005, 16 (3) :45-48.

[6] FIIR, RIL, KEM. BEAEAGIEIM]. JEat:
TEHE R R, 2000.

(7] WG, EZA. BOWIE B0 10 b BEOR e FER
(M. dEst: JERUas f R R i, 1995.

[8] Liu Zhengrong, Huang Chongfu. Information distribution
method relevant in fuzzy information analysis [ J]. Fuzzy
Sets and Systems, 1990, 36(1) :67-76.

(9] BGefs, Xgar, MBS, 5. LU SRR eor ik i

Bl B AR R M A DL [T ], B AR K E 244,
1998,7(2) :1-7.
Huang Chongfu, Liu Xinli, Zhou Guoxian, et al. Agricul-
tural natural disater risk assessment method according to the
historic disaster data [ J]. Journal of Natural Disasters,
1998, 7(2) . 1-7.

[10] &gz, fIFM. LTI HOEIE B K XS DA
BRI SE SN HILT 1. KL, 2004, 24(4) :5-8.

Lei Xiaoyun, He Chunmei. Study and application of eval-
uation model of flood risk based on information diffusion
theory [ J]. Hydrology, 2004, 24(4) :5-8.

(1] BB, R0, ST B9 BOE B K I R A A

RIRFSE SR LT ] Tl 4 53R 4R , 2010, 36(1) :
41-43.
Yang Xu, Li Chunchen. Research and application of fire
risk assessment model based on information diffusion theo-
ry[ J]. Industrial Safety and Environmental Protection,
2010, 36(1) .41-43.

L12] Bfiifil, A0, AT, 5. JETE P USRSk

F A SPE BRI ]. SR HBFSE, 2008,
25(10) :2965-2968.
Yang Bingru, Song Zefeng, Hou Wei, et al. Research on
auto-evaluation of association rules based on information
spreading theorem [ J ]. Application Research of Comput-
ers, 2008, 25(10) :2965-2968.

[13] #—ng, SR, Mg, % BokoH X AT S
[M]. dbat: Bresdifiort, 2002:235-236.

SRS E )



