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Indicator Selection and Weight Determination of Water Resources for Sustainable
Utilization in the Southwest Karst Area
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Abstract: T he compound water resource system was regarded as the subject investigated. T he coupling rela-
tionship between water resource utilization and eco-environment was ascertained. Sustainable water resource
utilization was found to be the effective measure of harmonizing water resources and eco-environment. An e
valuation system including the three levels of target, rule, and index was set up according to metric demands
of sustainable water resource utilization. T he principles of erecting evaluation system were established. Inde
xes were filtrated by frequency analysis method, theoretical analysis method, and expert consultation meth-
od. Weight of each indicator was determined by expert consultation method and Improved A nalysis Hierarchy
Process (IAHP) and thus, the subjective deviation was reduced. T he weighted values of indicators were fi-
nally analyzed. Results indicate that the essential attributes of water resources are the most important aspect
of judging the sustainable utilization degree of water resources, whereas the influence of fragile eco-environ-
ment ranks second.

Keywords: karst; eco- environmental fragility; sustainable utilization of water resource; evaluating indicator; imr

dicator weight

: 200708 09 : 2007 10-19
: « 7 (2006BA J08BO06) ; 973 (2006C B403208) ; (40561006)
(1983—), ( ), s s E- mail: wenhai03@ 163. com



60 28
3 [1],
[2]
: , KFE B SRS
EEFHEL [ RV
s 13 ”» 1
’ , 1.2
[3]
1 KB i (B A
11
’ ’ [4]
) :
- - , ( 2)
(
)
( )’ 2 2
( )? [5]
( )[4]
AFAEBLERES
HUB
B AL
At
e
K R AL B A A ::::Z:>>
2
2 PR HIER ’
2.1 [6]

[79]




(2)
) (3)
[10]
(3) 2 2
. 24 ( 1)
(@ ’ | lﬂ(ﬁ‘bﬁﬁ%%%ﬁl |
( . 7 KT AR Py | | B PO e |
2.2 l A 4
ExEr g et
’ : ’ BTG EEL ‘i G
: BB A E R PR
; ; T |
’ ’ i 5y 4
7K T R 7
HirRA
\\\\\‘ | st—pmewnimn [ xE
v l
WUED |WIRTRE || EATAATRE| | HELFTRE | BB EFART ERAE TSR |

T T T
BIREC |7 | | | | AR & 4
Cll clS ch 828 cSl 038

3 ‘ B N
3 PR BCE 2
2.2.1 BARE
, (Delphi)'" (] 12
2.2.2 ENE , [13] ’
3 . (B1) .
(B) (B3)
3.1
(
) A L Saaty ( 2
s | 7 H,
3 B A
223 HinE 32
) 4 ’ |
(1) ’ ,
AHP ,
) [15], 9 B , A

(2) H=[hs]. K= [ks]. L= [Is], H = [h; ] ER™"



62 28
1
Cp/m? / 0.329 1
Cy/(10* m3* km~2) / 0.1346
Cu/(10* m3* km~2) / 0.0753
(Bi)
Cis/ % / 0.0753
0.637 0
Crel % / 0.0753
Cp 0.0459
Ci/(mge L7 1) 0.018 6
Cul % / 0.2056
Cnl % / 0.2056
Cx/ ( %) / 0.2056
Cy/ 10 m® - 0.1810
(B2) s
0,958 3 Cxsl % 1 / 0.0820
Cx/( =al) 0.046 3
Cy/ mm 0.046 3
Cx/ () 0.027 6
Cyl % / 0.3553
Cx/ (10 m™3) / 0.1122
Cs/ % / 0.1122
Cu( 1 ) 0.086 8
(B3)
Cs/ 0.1122
0. 104 7
Cx/ hm? 0.0672
Cx/ ke 0.067 2
Cx/( * km2) 0.086 8
2 3 A—B
A Bl Bz BS
1 B, 1 3 5
3 B, 1/3 1 3
5
B /5 /3 1
7
9
24.6.8 3.2.1 R ARE b 4E K
i hi. K= lgH (ki= lgh;), Vi,j, H

j l h,‘,’z 1/h,,




1 63
0.0000 0.4771 0.699 0 3.3
H= |- 04771 0.0000 0.477 1 5 ) Cai(
- 0.6990 - 0.4771 0.0000 ) Cof(
3.2 HHEKWRMAEREL ) 0.3 . (
n /
1 .
lyj= ;kzzl(kﬂf- ki), Yi,j, L K ’ ( /
)
0.0000 0.3920 0.7840
L= |-0.3920 0.0000 0.3920 . Ca( ) Cxnf( Cos (
- 0.7840 - 0.3920 0.000 0 )3
3.2.3 HHFIW4E 5 H Gk —EH ;
AH =10, WH AZH®MWk 5%
3.4 AAMEKH 98 irqs W ’
H ui = Ilhi, 6 Bi(
n wi= g , ) B> Bs, 0.6 ,
W, W= ui/_zzluy, 14 W,
24
2 A 2
Wi (2. 466 0,0.999 9, 0. 405 5)" Cu( ) Cnf )
” ” Cll
W (0.637 0,0.258 3,0. 104 7)" g” ’ Crz
13 ,
( 1)’ « ”
0.40 \ \ \
KBV T R 4B, ; EFFETREL, o HEEWTRES, ;
0.30 | i i !
® 020 | | | |
0.10 | i i :
Cll CIZ C13 Cl4 ClS C16 Cl7 Cls CZI CZZ C23 CZA CZS Czc C27 CZS C31 C32 C33 C34 C35 C36 C37 C38
25 7K ¥ 8 T 4 A FT VR 35 4T
5 B
[ MR ki 2
0.60 i
@ 0.40 | :
% |
0.20 | H i
0.00 i 0.0 .0 .= O 0.0 .M. = . - | . -
Bl BZ BS Cll CIZ C13 CM Cl C16 C'17 CZI C22 C23 C24 35 C26 C27 CZS C31 C32 C33 C34 C35 C36 C:W C38
2K W8 U T R G2 SR A FR AT
6 A



64 28
4 , , .. M].
4 L ! s !
[5] .
[1. , 2007, 27(3) :
’ ’ 93 —96.
[6] ; .
’ (1. , 2006, 28(2): 33 —40.
s [7] , . [J].
s ,2006, 19(5): 154 —158.
s [8] ,
, (1. ,2005, 36(8): 21 —23.
[9] , ) :
(1. , 2003, 14(3): 265—270.
’ ’ [ 10] .
b b b
[1. ,2003, 23(6) :
’ 61—64.
[11] , .
[ 1 [J].
[11  Yuan Daoxian. Rocky desertification in the Subtropical , 2006,26(4): 71 —73, 86.
Karst of South China [J]. Z. Geomorph. N. F., 1997, [12] ) ) y - ( )
108: 81 —90. (. ,2006,26( 1) : 163—173.
[2] [13] , .
[]]. , 2004, 24(2) : []]. ( ), 2005, 33(8) :
55—59. 1133—1136.
[3] ) [14] , , [M].

[J]. , 2004, 18(5): 189—192.

, 1999: 64—84.



