35 1 Vol.35 No. 1
2013 2 JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Feb. 2 013

doi: 10.7522/j. issn. 1000-0240. 2013. 0027
Zhang Xiaojun, Zhong Fanglei, Xu Zhongmin, et al. Applying cultural theory and fuzzy network analysis to evaluate the optimal water re-

sources management style in the middle reaches of the Heihe River[]]. Journal of Glaciology and Geocryology, 2013, 35(1); 224—232. [

. . .o [I]. . 2013, 35(1) . 224—232. ]
1 2 1,2 2
9 9 9
. , 730070; 2.
. 730000)
’ ’
H
’ A} Y 4
. ’
’ ’
A N b
: F062.2 A
O ’ ’
Y b
’ b b ’
’ b
[1—4] ,
’ b b
. el . 20 70
, . Marry Douglas Ll
hY ~ b
[7—10] ; [11—12] ; 4 ,
[13—14]
. b
s 4 s
b
b b b
b .
b
[15]
. b b
: 2012-09-16; : 2012-11-12
(91125019; 40901292; 40971291)
(1986—), , 2010 . .

. E-mail:zhxj20082008@126. com



1 225
’ ’ s+
A
- L
TORAIRHE (B) HHETEHE (C)
1
1.1
’ 4 17 H— - > B+
1 s
WSS ES SRS E
’ ’ ERHEARHE (A) fiE#% e (D)
5 2)
Y
s -
b b 1
, Fig. 1 The four types of cultural values
5 3) R
’ ’ 1.2
, ; 4) . “ ”
[22—24] ,
N N 4
, (2526 |
( . N . ) [27—28] . .
’ ’ . 2
(18191 4 L3
s 4
[20—21] 1 4
1 b
4 4 , ,
N R [29]
> > D N 3 2)
1 4

Table 1 The main characteristics of four cultural values




226 35

2

Table 2 The evaluation index system of water resources management style

A B C
(B Cp, (C»)
(B2) (Cy), Cp)
(B3) (Cs) s (Ce) s C, (Cg)
(By) (Cy) s (Cio)
(Bs) (Cy1)
(Bg) (Ci2) (Ci3) (Ciy) s (Ci5) s (Cis)
. 2
, Super Deci-
sions; 3) ; 4) 2.1
3 5)
1.4 ,
,
. . ,
N , ) ,
s ,
,
L= SR A I BV A A

4% 2

JLE4LB,
(C-C)

JLHRYLB,
(Cs-Cy)

LES AAFELFHE Dy fEfrit# D FHELH D, FHELE D,

2

Fig. 2 Analytic network structure model for evaluating water resources management style
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Table 3 Comparative matrices of element and their ordering vectors

3

Bs
G Ciz Cis Cu Cis Cis
By Ci2 1 7 5 9 3 0.502
Cis 1/7 1 1/3 3 1/5 0.063
Cuy 1/5 3 1 5 1/5 0.115
Cis 1/9 1/3 1/5 1 1/7 0.032
Cyg 1/3 5 5 7 1 0. 288
4
Table 4 Comparative matrices of the element groups and their ordering vectors
A
B B, B, Bs By Bs Be
By 1 1/9 2 3 4 1 0.154
B, 9 1 3 4 7 2 0.442
Bs 1/2 1/3 1 1 2 1/2 0.097
B, 1/3 1/4 1 1 2 1/3 0. 081
Bs 1/4 1/7 1/2 1/2 1 1/2 0.052
Bg 1 1/2 2 3 2 1 0.176
Y b
’
b b
b A ’
B ~Bs. loga, = 1/M X > log ay (D
’ a; s M 3 dije k
. k=1, 2, =, M
4 2
’ @) ,
) « 2,
C,, 0.068
N N C; 0.086
N 4
C,3 0.059
s Satty 9
[30]
. ’ N C,» 0.056
b
A C,, 0.064
N C,,0.029
’ C, 0.049
0076, 0030 ;0037 ¢
15 3 ANP

Fig.3 Empowerment results of the water resources

management style evaluation index ANP
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5
Table 5 A summary of the water resources management style evaluation data
G C, Cs Cy Cs Cs Cr Cg Cy Cio Ciy Cyz Cys Cyy Cys Cyg
8 1 5 8 4 4 5 0 2 9 5 2 4 3 8
5 S 6 4 4 4 3 4 3 4 3 3 4 4 S
2 3 4 3 3 2 3 3 2 2 4 4 3 3 2
0 6 0 0 3 3 2 0 3 0 2 6 3 4 0
0 0 0 0 1 2 2 8 5 0 1 0 1 1 0
2 0 1 5 4 3 2 4 5 0 2 3 4 3 1
4 0 3 2 4 4 2 3 4 2 3 5 2 3 3
3 S 3 3 3 3 3 2 4 4 5 2 1 3 S
3 5 5 4 2 3 4 3 2 3 1 3 2 3 2
3 5 3 1 2 2 4 3 0 6 4 2 6 3 4
7 9 5 5 4 3 2 6 1 2 3 5 6 5 6
5 6 3 6 4 2 2 4 3 2 4 5 4 4 5
2 0 1 2 3 5 4 2 6 4 4 5 3 3 2
1 0 3 2 2 3 4 3 3 4 2 0 2 3 2
0 0 3 0 2 2 3 0 2 3 2 0 0 0 0
3 1 2 4 5 2 3 6 2 5 4 4 3 5 3
4 4 4 5 3 2 3 4 3 4 3 5 4 4 3
3 3 3 3 3 2 4 1 5 3 4 5 4 2 4
2 2 4 2 2 4 3 4 3 2 2 1 2 3 2
3 2 2 1 2 5 2 0 2 1 2 0 2 1 3
6
Table 6 Results of the fuzzy comprehensive evaluation
Dy 0.303 0.295 0.198 0.129 0.075
D, 0.158 0.185 0.220 0.213 0.223
D; 0. 336 0.268 0.172 0.146 0.078
D, 0. 250 0.256 0. 208 0.173 0.114
3 , ANP D,=AQOR, =10 336, 0. 268,

A=1{C,C., C, Cy Gy Csy Cry Cyu Cyy Cygs
Chs Cyy Cys Gy Ciy C) = {0.072, 0.051,
0. 030,
0. 068,

0. 086, 0. 147, 0. 058,
0. 076, 0.029, 0. 064,
0. 072, 0. 046} .

0. 049,
0. 056,

0. 037,
0. 059,

D, =AQR, =[0. 303, 0.295,

0. 198, 0. 129, 0. 075]

D, = AQOR, =[0. 158, 0. 185,

0. 220, 0. 213, 0. 223]

0. 172, 0. 146, 0. 078]]

0. 208, 0. 173, 0. 114]

2.3

D, =AQR, =[0 250, 0. 256,

» 0.303
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Applying Cultural Theory and Fuzzy Network Analysis to Evaluate

the Optimal Water Resources Management Style in
the Middle Reaches of the Heihe River

ZHANG Xiao-jun', ZHONG Fang-lei*, XU Zhong-min" ?, YIN Xiao-juan®

(1.Geography and Environment Science College of Northwest Normal University , Lanzhou Gansu 730070 , China ;

2.Key Laboratory of Ecohydrology of Inland River Basin, Cold and Arid Regions Environmental and

Engineering Research Institute . Chinese Academy of Sciences, Lanzhou Gansu 730000 , China)

Abstract: Matching manager’s management style
with environment is the key of effective manage-
ment. The optimal water resources management
style in Zhangye Municipality located in the middle
reaches of the Heihe River is evaluated by using
fuzzy network analysis and culture theory. Based
on cultural theories, an evaluation index system of
water resources management style is established by
using theoretical analysis and frequency analysis.
The weight of each index is determined by using
analytic network process. Based on the results of
analytic network process, four management styles ,

namely, individualist, fatalist, hierarchist and e-

galitarian, are analyzed by using fuzzy comprehen-
sive evaluation method, and then ranked them ac-
cording to their scores. The results show that hier-
archist gains the highest score, becoming the best
management style. Therefore, in the process of
water resources management in the middle reaches
of the Heihe River, hierarchist management style
would be accepted, which may provide the theoret-
ical basis for personnel assignation, talent hiring
and training direction in the water resources man-
agement department and also may improve the effi-

ciency of water resources management.

Key words: cultural theory; fuzzy network analysis; the middle reaches of the Heihe River; water re-

sources management style



