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An Exponential Universal Formula and Evaluation Model of Sustainable
Development for Cities

Li ZuOyOI’lg1 , Cheng HOI‘ngial , Deng Xin min' , Zhao Xiaohongz(l. Chengdu University of Information
Technology , Chengdu 610041 ,China ; 2. Chinese Research Acade my of Environmental Sciences , Beijing 100012 ,Chi-
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Abstract :In order to study an evaluation model of sustainable development for cities , analysis was performed to study
the features of indicator system of com munity , economy and environment . Based on the genetic algorithms optimum,
an exponential universal formula of single indicator was proposed. Evaluation model of sustainable development about
the coordinative development of com munity , economy and environment was developed using weightting method com-
bining the general contrast algorithm with analytic hierarchy process for different structure . The evaluation results of
sustainable development for examples using this model showed that the exponential formula of single indicator based on
parameters optimum and the evaluation model are not only simple and practical , but also comparisonable , realizable and
general .
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1 . “ ” 1996 ~ 1998 ) n
Table 1 ~ Values of social , economic and ecological environment indexes in Dali City (1991 ~1998) as well as
the assess ment standards of indexes
90
1 II 111 1996 1997 1998
X 8.33 10 12.5 12.5 10.97 13.39 12.26
X5 9.8 9.95 10 9.81 9.96 9.96 9.98
X3 10 15 30 9.87 10.95 11.17 11.31
Xy 15 20 30 16.40 17.20 15.60 17.10
c Xs 10 15 25 8.30 10.40 10.80 10.60
(&) X 10 25 50 7 8 8 8
X7 15 30 50 24 25 25 25
Xg 15 30 50 5.54 12.09 14.78 16.38
Xg 5 15 30 1.28 4.15 6.06 8.60
X1o 3 5 10 1.49 2.85 3.34 3.52
Xiq 5 7 10 5.14 6.15 5.74 7.35
X1 7 10 20 2.77 5.37 6. 44 7.21
X1 5 7 10 2.48 4.53 5.06 5.45
(&) Xi4 1 1.5 3 0.54 0.87 1.00 1.03
X 3 5 10 2.40 1 0.50 1.10
X16 8 12 15 20 27 10 6.50
X17 3.5 4.5 6 2.95 3.57 3.34 3.47
X8 10 16.67 50 28.57 35.71 47.62 50
X9 6.67 10 20 66.67 76.92 55.56 76.92
X120 20 33.30 83.30 44.05 51.02 83.33 57.80
Xo1 1.56 10 62.50 31.56 53.76 52.36 52.63
X2 9.09 43.48 200 33.33 50 50 50
X23 8.30 33.30 100 26.32 27.78 35.71 26.32
24 1.43 5.60 20 11.76 13.33 7. 46 7.19
(&)
X5 7.50 25 80 36 34.50 32.20 35.90
X126 12.86 20 33.33 15.17 23.42 27.40 23.47
X27 50 70 100 53 46.50 52.80 57.70
X8 60 80 100 45.70 89.60 90.90 92.40
X9 50 70 100 32.40 67.30 79.30 80.20
X30 25 35 50 33.60 33.70 33.70 33.90
O] ) (x5~ xp5) 1 LI NI}
;@ cx; =100/ ( %oy 3 x, = (%)*107 " ;x5 =
(%) ;x,= GDP (%)*10; x5 = GDP (%) *10; x5 = ( 7/
) 5 x7 = o 7/ ) X = ( /) 5xe= ( /)X =
( f) s = ( )X = ( /) s X ( /
Xi4= ( l) s = ( /) X6 = (%) ;x7= GDP

L

)5

(%)*10° " ;x5 =1/80,( mg/ m*) ; x;9 =1/ NO,( mg/ m®) ; x5 =10/ TSP( mg/ m*) ; x;; =100/ Chra( mg/ L) ; xo, =1/ TP( mg/
3 X3 =10/ TN( mg/ L) ; x54 =10/ BODs( mg/ L) ; x5 =10°SD( m) ; x5, =1000/
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, 3 ;1996 ~ 1998 8
We =0.3019, We = 1996 1997 , 1998
0.3323,  W¢ =0.3658, (2) ~(4)
2
Table 2 classed standards of classified index exponentials and comprehensive exponential as well as the

comprehensive partial exponentials and comprehensive exponential in Dali City

I( ) I ( ) I ) -7 1996 1997 1998
PI(G) 0.0540 0.2612 0.6113 0.1040 0.1056 0.1155 0.1224
PI(G) 0.1350 0.3200 0.6462 0.2493 0.2764 0.2294 0.1704
PI(Gy) 0.1240 0.2574 0.6540 0.2495 0. 4496 0.5025 0.5153
PI 0.1065 0.2795 0.6385 0.2055 0.2882 0.2950 0.2820
b 2
5
B
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