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Tab.1 Indices sysem and weightsfor assessment of renewability of surface water in the Ydlow River Basn
) (
(mm) 0.244 0.1708
0.136 0.0952
(mm) 0.136 0.0952
(0.7 (. md) 0.403 0.2821
0.079 0. 0553
(. /m) 0.088 0.0264
( /m) / 0.073 0.0219
(m¥ ) 0.073 0.0219
(m¥ ) 0.090 0.027
( m¥km? 0.090 0.027
(%) 0.057 0.0171
(%) 0.057 0.0171
(0.3) (%) 0.057 0.0171
(%) 0.057 0.0171
(%) 0.057 0.0171
(%) 0.057 0.0171
(1) 0.122 0. 0366
) 0.122 0.0366
2
Tab.2 Assessment criterionsof surface water renewability in the Yelow River Basn
( ) ( ) ( ) ) ( )
mm >1500 | 1500 1000 1000 500 | 500 100 100 0
>0.5 0.5 0.4 ] 0.4 031/ 03 0.2 0.2 0
mm >600 600 400 [ 400 200 200 50 50 0
m® >100 100 50 50 20 20 10 10 0
12 3 4 5 6
m’/ 0 50 50 200 200 400 | 400 800 >800
m®/ 0 100 100 400 | 400 600 | 600 1000 > 1000
m®/ 0 100 100 300 | 300 500 | 500 800 >800
m®/ 0 50 50 100 100 200 | 200 400 > 400
mYkm?l 0 0.2 0.2 0.4 | 0.4 0.8 ] 0.8 1.2 >1.2
% 100 80 80 60 60 40 40 20 20 0
% 100 80 80 60 60 40 40 20 20 0
% 100 80 80 60 60 40 40 20 20 0
% 100 80 80 60 60 40 40 20 20 0
% 100 80 80 60 60 40 40 20 20 0
% 100 80 80 60 60 40 40 20 20 0
/ >1.0 1.0 0.8 | 0.8 0.6 | 0.6 0.4 0.4 0
>1000 1000 800 | 800 600 | 600 200 200 0
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3.1 TOPSIS 2
(1) Fig.2 Sub- regionsof the Yelow River Basn
TOPSIS Technique for Order for water resurces assessment
Preference by Smilarity to Idea Solution ,
[13- 14]
(2
m fi.n Xi; 2,2 =
(z' .z Zn)T, : z
s'= [5(z-2z9%, i=1, .nj=12...m (1)
vz i
L 7=z Za)T,
S__ IZ(Z]_Z_)Zl |:11 ,n,J:].,Z,.,m (2)
* §- *
C = Y, 0<sG <1 \i=1, ,n (3)
S +S
X : G =1; X : G =0 X .G’
L, G’ 0 : C’ :
(3
: , A A z, Zij,
zi =ty J3ff, i=1, ,nj=1,2,..,m (4)
fij A
f11 f12 fim | X1
f f f X
A= 21 22 2m 2 (5)
1:nl 1:n2 fnm Xn
. Z, Zj .
Zij=WjZij, i=1, ,n,j=1,2,...,m (6)
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Wi j
; J J :
Z" ={(maxz; /j J) ,(minz;/j I)/i-1, n={Z .Z, ,Zn}
] ]
Z ={(maxz; /j J),(minz;/j I)Ii-1, ny={Zi Zz, .,Zn}
] ]
S S
G , G ,
, 5 5 , 16 21 TOPSIS
L 5 1
3.2
( ) 16
: (AHP) (
TOPSIS ( 3
3
Tab.3 Ided wlutionsand negative ided lutionsof al indices
0.1708 0.0952 0.0952 0.2821 0.0277 0.0884
0.3075 0.1210 0.2442 1.0617 0.0326 0.0264
0. 0406 0.0377 0.0500 0.0405 0.0171 0.0171
0.0219 0.0219 0.0270 0.0270 0.0157 0.0328
0.0171 0.0171 0.0171 0.0171 0. 0366 0. 0366
0.0167 0.0225 0.0462 0.0492 0.0392 0.1372
S § G 4
4 s's G
Tab.4 Resitsof S° § and G” in every region
S’ S C " (x100) S’ s C " (x100)
1.0489  0.2870 78.5189 1.1207  0.3411 76. 6650
1.1289  0.3505 76. 3065 1.1320  0.3532 76.2182
1.1169 0.3392 76.7025 1.1333 0. 3554 76.1251
1.1150  0.3380 76.7389 1.1248  0.3457 76.4916
1.1383 0. 3629 75.8237 0.9036 0.2252 80.0511
1.1328  0.3573 76.0211 1.0689  0.2883 78. 7557
1.1372  0.3600 75.9573 1.1158  0.3438 76. 4447
1.1072  0.3325 76.9059 1.1267  0.3472 76.4435
1.1202  0.3483 76.2821 1.1419  0.3659 75.7341
1.1310  0.3547 76.1269 1.1509  0.3751 75.4210
1.1337 0.3561 76.0961
C " ( x100)
> > > >
80.0511 78. 7557 78.5189 76.9059 76.7389 76.7025 76. 6650
> > > > > >
76.4916 76. 4447 76. 4435 76. 3065 >76.2821 76.2182 76.1269
> > > > > >
76.1251 76. 0961 76.0211 75.9573 75. 8237 75.7341 75.4210

(7)
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Tab.5 Assessment resultsof renewability of surface water reourcesin the Yelow River basn

3.3 6
, Tab.6 Comparion between the two assessment methods
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TOPSIS 6,
4
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(2)
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[9] SandralL. Poste. Human appropriation of renewable fresh water[J]. Science. 1996 ,271(9) : 785 - 788.
[10] ' , ;o [J1. .2002,(5) :4- 7.
[11] , ) [91. .2002 ,12(5) :77 - 78.
[12] . [ ] [D]. ,2003,7:9- 11;114.
[13] ) [M]. : ,1996.110 - 114.

[14] . TOPSIS [31. .2002 ,32(4) :572 - 574



[15] , . TOPSIS [J1. .1999,(2) :9- 13.

Assessment of the Renewability of Surface
Water Resources in the Yelow River Basin

L1 Chun- hui YANG Zhi - feng

(School of Environment , Beijing Normd Universty , Beijing 100875 ,China)

Abstract

Water resurces has natural renewa and sociad renewa , water quantity renewa and water quality
recovery. The assessment indices system of surface water reurces renewability in the Yellow River basn had
been st up by the meaning of water resources renewability , and then the TOPSIS method was applied to
asess the renewability of surface water . The results showed that the main regions of water reources, for
example Upward of Longyangxia, Huangshui basn, Taohe basn and Weihe basn and 0 on, were the
strongest or stronger water resources renewability , and Beiluohe basn was the lowest water resources
renewability and the others were middle or lower water reources renewability.

Keywor ds: water reurces renewability ; TOPSIS; assessment ; the Yellow River Basn



