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Table 1

1

Assessment index system of water resources renewablility
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[3~9] 19 32
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Table 2 The result of gray associate analysis method with assessment indexes
0.925 0.881
0.833 0.816
0.963 0.956
0.949 0.918
0.798 0.731
0.636 0.690
0.676 0.666
- 0.718
GDP 0.538 -

0.646 0.709
0.611 0.618
0.610 0.639
0.590 -
0.678 0.680
0.703 0.683
0.547 0.591
0.598 0.623
(:663 0.609

0.657
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3.2
[10]
>80% m
m
10 4
A=8.63 A=4.12 A=2.33 A=2.10 E= 8.63+4.12+2.33+2.10 /19=90.42%
4 Uy Uz Uy
3 1
1 0.865
3
Table 3 The principle component load matrix after orthogonal circumgyration
1 2 3 4 5 6 7 8 12 13
1 -0.936 -0.901 -0.897 -0.946 -0.904 0.804 -0.950 -0.414 -0.169 0.149
2 0.198 0334  -0.002  0.172 0.244  -0.078 -0.065 -0.757 0.764 -0.019
3 -0.279 -0.245  -0.216 -0.237 -0.322 -0.380  -0.025 0.460 0.384 -0.708
4 0.061 0.091 0.152 0.066 0.059  -0.033 -0.214  -0.042 0.310 -0.614
14 18 20 25 26 29 30 31 32
1 -0.578 0412 -0.719  0.239 0.865  -0.546  -0.625 -0.168 0.330
2 -0.577 -0.867 -0.440 0.724  -0.040 0.177 -0.216 -0.930 0.147
3 0.136 -0.404 0354 0.266  -0.171 0.467 -0.543 0.252 -0.021
4 0.109 0.005 -0.389 -0.588 0.080 -0.544  -0.223 -0.136  -0.807
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Fig.1  The relationship between indexes
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17
3.3
GDP
19
4
4
4
Table 4  Assessment standard based on data of the whole China
1 11 111 v v
m? m? a’ >0.85 0.45~0.8 0.17~0.45 0.05~0.17 <0.05 X,
m? m? a’ >0.85 0.45~0.8 0.15~0.45 0.05~0.17 <0.05 X,
m! m? a’ >0.20 0.13~0.20 0.08~0.13 0.04~0.08 <0.04 X;
m! m? a’ >1.5 1.0~1.5 0.4~1.0 0.15~0.4 <0.15 X,
m! m? a’ >0.5 0.3~0.5 0.1~0.3 0.03~0.1 <0.03 Xs
<0.5 0.5~3.0 3.0~15.0 15.0~20.0 >20.0 X
mm >1500 1 000~1 500 500~1 000 100~500 <100 X,
% >80 60~80 40~60 20~40 <20 X
% >95 80~95 65~80 50~65 <50 Xo
GDhP % >8.25 7.75~8.25 7.25~7.75 6.75~7.25 <6.75 X
% >10 8~10 6~8 4~6 <4 Xy
% >50 25~50 15~25 5~15 <5 Xpn
% >60 45~60 30~45 15~30 <15 X
% >90 70~90 50~70 30~50 <30 Xy
% >80 60~80 40~60 20~40 <20 Xis
m/ <200 200~400 400~600 600~1000 >1000 X
m/ <500 500~1 000 1 000~1 500 1 500~2 000 >2 000 Xy
m’/ <3.5 3.5~5.5 5.5~7.5 7.5~9.5 >9.5 X
9 19
5
)
3 3 4] 77

(1]
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5
3
5
5
Table 5 Weight of various indexes
X, X, X; X, Xs X X; X X
0.060 0.065 0.078 0.061 0.062 0.070 0.070 0.080 -
XIU Xll XIZ X13 X]4 X]S X]G X]7 X]S
0.080 0.072 - 0.080 - - 0.080 0.075 0.066
5 4
1
6
[13]
A (k) =|X, (k) -X; (k) |
a (k) =X, (k) Xo (k) <a (k)
A; (k) =10 a (k) <X, (k) <b; (k)
Xo (k) =b; (k) Xo (k) =b; (k)
A, (k) Xo k X k a (k) b; (k)
a (k)
bi (k)
1 0—1
1 0
0
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Table 6 Result of water resources renewability assessment of the administrative divisions of the Yellow River
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Table 7 Result of water resources renewability assessment of the second-order drainage areas of the Yellow River
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Index system and method for assessing water resources
renewability of the Yellow River Basin

SHEN Zhen-yao, YANG Zhi-feng

(Institute of Environmental Science, Beijing Normal University, State Key Joint Laboratory of Environmental

Simulation and Pollution Control, Beijing 100875, China)

Abstract: Based on qualitative analysis of water resources renewability, the assessment index
system of the Yellow River water resources renewability is established. There are 32 indexes al-
together,which reflect natural,natural-artificial compound and social characteristics of the renew-
ablity of water resources.The values of these indexes in 9 administrative divisions consisting of
19 second-order drainage areas of the Yellow River are obtained. The gray associate method and
principal component analytical method are used to screen the index system,and 19 indexes are
selected as final assessment indexes.Two kinds of assessment standards of water resources re-
newability are established, one is based on the data of Yellow River Basin, the other is based on
the data of the whole China.lt is pointed out that the assessment standard based on the data of
the whole China should be used in actual assessment.Then the principal component weight
method is used to determine the weight of 19 assessment indexes.Finally,the gray associate
analysis method and fuzzy synthesis judgement method are used to assess the water resources re-
newability of the 9 administrative divisions and 19 second-order drainage areas of the Yellow
River.The result shows that the water resources renewability of the Yellow River is rather low,
and the water resources renewability of the 9 administrative divisions and 19 second-order
drainage areas is from moderate to low.

Key words: water resource renewability; index system; assessment standard; weight; assessment
method



