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Abstract: [Objective] The research was to get a variable fuzzy set model to evaluate eco-environmental

quality efficiently. [Method) A new assessment model based on variable fuzzy sets was proposed,and ap-

plied in eco-environmental assessment in Chao Lake basin and sort samples in Hefei, Chaohu, Liuan. [Re-

sult] The environment quality in Chao Lake is the third degree, and the evaluation grade is Chao Lake,

Chaohu city, Hefei city and Liuan city. [Conclusion] Results show that the evaluation model based on vari-

able fuzzy sets can consider the good and bad character of indexes,and is feasible,and can effectively evalu-

ate eco-environmental quality.
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Table 1 Indexes of eco-environmental quality evaluation of Chao Lake basin
M ER REEREa A IRBE I % 94 Degree
Assessment factor Assessment index 1 2 3 4 5
AR i/ mm
S Annual rainfall 1 300~1 200 1200~1 000 1 000~800 800~600 600~0
Climatic =10 CH|/C
conditions =10 “Caccumulated 6 000~5 500  5500~4 000 4 000~2800  2800~1 800 1 800~0
temperature
e A BT &/ (g kg D) ) )
j:lég,[}l\()ﬁ" Soil organic matter 30~20 20~15 15~10 10~4 4~0
o! SRR (¢ . 2. 4R
conditions LQLE}E/}&/ (t+ hm D 0~500 500~2 500 2 500~5 000 5 000~8 000 8 000~15 000
Erosion modulus
s =N 3
}\Lj#ﬂﬁﬂ(ﬂi/m . 4 000~3 000 3 000~2 400 2 400~1 500 1 500~1 000 1 000~0
Per capital consumption
KEER KA i T8 2/ 0% 90~80 80~60 60~50 50~ 40 40~0
Water Water quality level
resources KW KRB/ Y
Water resources 0~15 15~25 25~35 35~40 40~50
exploitation level
7% 2% /0
ARARAL R V6 50~40 40~30 30~20 20~10 10~0
Forest coverage rate
- KSR LR/ % . .
d}:ﬁ%}%}}/}ﬁ! Water area rate 15~12 12~8 8~5 5~3 3~0
10logy e g
resources *E%ﬂl;éﬁ 700~500 500~400 400~200 200~100 100~0
Floristics
Aﬂ%ﬁ]%é& . 300~200 200~150 150~100 100~50 50~0
Wildlife species
el AT E/ %
Population of 60~50 50~40 40~30 30~25 25~0
non-agriculture rate
] =l E E/ %
Social structure  Population of the 50~40 40~35 35~25 25~20 20~0
tertiary industry rate
7 /0
ﬂﬁﬂi'ﬂﬁﬂ(?“/ﬁ 60~50 50~40 40~30 30~20 20~0
Urbanization level
UNEREE:S: iV
Natural growth rate 0~1.0 1.0~2.0 2.0~4.0 4.0~5.0 5.0~8.0
INEE 3 of population
: 41 i Py
Population NS BURTE fir / 4 80~75 75~70 70~60 60~55 55~0
quality Mean lifespan
S e 22 0 L T
S L 35~20 20~15 15~10 10~5 5~0
Existing student scale rate
BT L E Y%
Service output 50~45 45~40 40~35 35~30 30~0
value ratio
25 AR BHE A sk R/ %
E'COnO'I‘nlC Lpntrlbutlon ratio of 6555 5550 50~ 40 10~ 30 30~0
situation science and technology
progress
GDP 4EH KR/ % = 5 5 5
Growth rate of GDP 10~8.5 8.5~7 7~5 5~3 3~0
e
Jii R SR F /58 . 5 500~4 500 4 500~3 500 3 500~2 700 2 700~2 000 2 000~0
Household consumption
. oy Average doctor number 30~25 25~20 20~15 15~10 10~0
Life quality .
among each myriad people
25 32 vk (555 3 L 0]
?Xﬁ:ﬁéj’ﬁj%[t@m % 60~50 50~45 45~30 30~20 20~0
Coverage rate
PE Ay £ ) &l %l 4
P52 bRl <1.5 1.5~2.5 2.5~3.5 3.5~4.5 >4.5

Interval of evaluation grade

2 AT DX KRR SR I8 4 03 O A I

R LL K

NG 3 A X P KASPRE L 2.



%59 FLIDEAR , 45 LT R AR RO A2 AT 1 DX A A8 PR B T T4 151
X2 EHRBRINTIRESHEREREFHNENE
Table 2 Value of indexes of eco-environmental quality evaluation of sub-regions and Chao Lake basin
P = R — . s WENIN
SR WA £ AR 5 A LW
) Afa;:‘tor Assessment index Hefei city Chaohu city Liuan city Chao Lake basin
AERE MY i/ mm -
S S Annual rainfall 1000 1050 1280 1100
Climatic
e =10 °CFE /C
conditions ;}8 E E‘C(f]ll{n(;lated temperature 5 000 5 000 5 000 5 000
=
LHATHURE Bt/ (g kg 14.3 14.5 15.7 14.0
LR Soil organic matter ' ! : :
Soil conditions (2 o A . —2 . 4RI
o condifions Efi:ﬁfnﬁn(oéfﬂu?m D 2 700 2 700 4 500 2 700
ANFIPAT AR/ 1600 1700 2 000 1 600
Per capita consumption
KB IR AR SR R JEE / 65 60 85 62
Water resources Water quality level
KR 4 R/ % i . . N
Water resources exploitation level
U 15 17 28 21.9
Forest coverage rate :
KIS/ %
e MR Water area rate 7.8 10.1 L3 [
Biology e
resources ﬁﬁﬁi’%ﬁ 350 400 500 450
YRR -
Wildlife species 150 150 180 160
TRl AT % b . ” .
Population of non-agriculture rate
HEm B AL /% 40 30 26 32
Social Population of the tertiary industry rate : ’
structure
sl K/ % " ’e s ’
Urbanization level
AT AR % .\ - . - .
Natual growth rate of population : : : '
NEURI s 0 75 i/ 4
Population Mean lifespan 3 & mn 2
quality
TR R 2EA W/ Ko 39 16 12 20
Existing student scale rate
=/ Y
Service Output Value Ratio 46 36 82 4l
ZTFIRDL R STk R/ Y
Economic Contribution ratio of science 67 45 41 51
situation and technology progress
GDP 4E# K 3R/ %
Growth rate of GDP 8.0 7.6 7.2 7.6
& R SUKCF /i 3600 2 700 2 100 2 800
Household consumption
e BTN BEAR
iéﬁi% Average doctor number 25 16 13 18
Life quality .
among each myriad people
s 7 A 5 L]
AL 95 5 L 1) % " ’s " .

Coverage rate

2.2 EWMREESHRERETFNER
AR UM AR 23 DR AR A AL A -
W= (0. 002 2,0. 002 2,0.002 5,0.0230,
0.032 8, 0. 378 5,0. 028 8, 0. 082 7,0. 013 6,
0.000 6, 0. 000 6, 0. 001 9,0. 011 9,0. 001 9,

0.036 6, 0. 080 9, 0. 009 4, 0. 228 0, 0. 037 5,

0.006 2,0.013 1,0.005,0.000 1),
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Table 3 Evaluation results of sub-regions and Chao Lake basin

N 1) A 2 B I3 T A A 0 Y S S

Eco-environmental quality degree

1% b . 0y
Region 1% 2 9% 3 %% 14 5% Degree
1 degree 2 degree 3 degree 4 degree 5 degree
AT Hefel city 0.031 0. 464 0.576 0. 040 0 2.564 3
HWITl Chaohu city 0.033 0.466 0.574 0. 040 0 2.558 3
N2l Liuan city 0.083 0.129 0. 684 0.391 0 3.074 3
HLI 9k Chao Lake basin =~ 0. 038 0.468 0.574 0.041 0 2.551 3
R4 EBRE 4NN ERSRERAZ BRI ED
Table 4 Closeness between four evaluated samples and four standard samples for Chao Lake basin
T A A% P RE A
Evaluated sample Standard sample
Bk —
Sample 14 29 3 9 19 5 9 sl mmm Asm  JRM
_ o . . : . Chao Lake
1 degree 2 degree 3 degree 4 degree 5 degree Hefei city  Chaohu city  Liuan city basin
oH; 0.962 6 0.7255 0.5777 0.462 0 0.3511 0.579 5 0.533 4 0.531 3 0.558 5
SCHRLT 1 2% GOV AR HEAH X TARMEREA B9 I RO E.
IT BEAE A AR R i B MR 24 0. 577 T<<pH,<C0.725 5
(5% k]

B 1 2 TR TR 5 3 S5 % 0. 462 0<<pH, <
0.577 TR . A A5 3R 5 JR i o 85 4 % 90 4 B ) e
BN A S TR 3 . T WA 1T L L B
WFEBRII N 4 (R DL SR L EWA K 5
D9 O O 2 AR/ L LG AR 5 5 3
Yy BEAE DRI S/ S R B RN A 3 5 T
SCHRC L FCBRATRI 50 A 85 4 S 9002 0 IR Tt
MR e I 5O % 15 4 A G W
S B AT A T R R R 5 R 3 Ak

ARG S O R AT 5% 18 T 445 b (i
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USRI T A B A 2 A B S L A
SR AR
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