27 11 Vol. 27 No. 11

2007 11 ACTA ECOLOGICA SINICA Nov. 2007
1 2 1 1
1. 100085 2. 100714
4 45
2004 0.24 \Y
2006 0.45 I 2010 0.62 |
2020 0.84 I
1000-0933 2007 11-4793-10 Q149 A

Evaluation method and its application for urban sustainable development
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Abstract City is a kind of complex ecosystem which is composed of social economic environmental and cultural factors.
How to achieve a sustainable development is an important problem for most cities in the world. Sustainable development
indexing system and the related evaluation methods can largely support urban ecological planning construction and
management. Taking the Jining city Shandong Province as the case study the research set up a sustainable development
index system. The system consists of 45 indicators of Jining including economic development ecological construction

environment protection and social progress. The construction effectiveness are evaluated at different urban development
phases using Full Permutation Polygon Synthesis Index method. The research results indicate that the complex index of
sustainable development of Jining city is 0.24 in 2004 which belongs to class IV. Tt will reach to 0.45 in 2007 and 0. 62
in 2010 and 0. 84 in 2020. Accordingly the sustainable development ability will be improved from class IV to class I. The
Full Permutation Polygon Synthesis Index method is comprehensive and straightforward. It can be a reference for decision-

making of urban sustainable development.
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13 Grade Value Qualitative evaluation
GDP GDP I >0.75 Excellent
1 0.5~0.75 Better
il| 0.25~0.5 General
v <0.25 Bad
4 45 “ v " “ "
2007 2010 2020
2
3.2
4 2 3 4 5
6 3
0.10 v
GDP GDP
2007 0.26 I 2010 0.51
I 2020 0.80 I
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Fig. 2 Comprehensive evaluation of economic development of 3
Fig. 3 Comprehensive evaluation of ecological construction of

Jining city
1 GDP per capita 2 Average annual revenue per capita 3 Average
annual income per farmer 4 Average annual income per urban

resident 5 Ratio of service industry to GDP unit 6 Energy
consumption per GDP unit 7 Water consumption per GDP unit 8
Ratio of 1SO- 14000 qualified company 9 GDP per km” land 10

Ratio of environmental investment to GDP

—— 20044F
—— 20074F

Jining city

1 Forest coverage 2 Ratio of protected area to total area 3 Ratio of
restoration land to degradation land 4 Public urban green space per
person 5 Ratio of qualified infrastructure 6 Green coverage in urban
built-up area 7 Ratio of restored land in mining area 8 Ratio of

wetlands 9 Ratio of eco-counties
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Fig.4 Comprehensive evaluation of environment protection of Jining city

1 Urban air quality 2 Water environment quality 3 SO, discharging intensity 4 COD discharging intensity 5 Ratio of qualified urban drinking water

supply 6 Ratio of centralized treatment of urban sewage 7 Ratio of industrial water recycling 8 Ratio of qualified rural sewage discharging 9 Noise

environment 10 Ratio of innoxious treatment of urban living wastes 11 Ratio of treatment and reuse of industrial solid wastes 12 Ratio of environment

satisfaction of tourism site 13 Chemical fertilizer using intensity 14 Ratio of treatment of livestock wastes 15 Ratio of qualified discharging of

industrial sewage
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2020 0.84 I 16%

3

Table 3 Comprehensive evaluation of Jining urban sustainable development ability

2004 2010 2015 2020
Index Value Grade Value Grade Value Grade Value Grade
. 0.10 \Y 0.26 il| 0.51 I 0.80 I
Economic development
. . 0.17 v 0.35 1 0.58 I 0.88 I
Ecological construction
. . 0.19 \Y 0.48 il| 0.69 I 0.94 I
Environmental protection
. 0.33 I 0.48 I 0.64 I 0.86 I
Social progress
0.24 1% 0.45 il| 0.62 I 0.84 I

Comprehensive index
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Table 2 Evaluation index system of Jining urban sustainable development

2

1* level indicator 2" Jevel indicator 31 Jevel indicator Reference  Status value Planning value of each year
value 2004 2007 2010 2020
1 1 =33000 13700 18000 25000 55000
Comprehensive ability of urban ~ Economic development 2 =5000 674 1000 2500 5000
sustainable development 3 =11000 3648 4000 6000 11000
4 24000 10254 10600 13000 24000
5 GDP % =45 34.6 40 45 55
6 GDP t =1.4 2.68 1.3 1.0 0.5
7 GDP m’/ =150 240 180 150 50
8 18014000 % =20 3.8 4.9 10 20
) GDP /km? 5000 826 1200 2000 5000
10 GDP % 8 1.31 1.7 2.1 3.0
2 11 % =19 17 23 24 27
Ecological construction 12 % =17 16.3 17.7 18 20
13 % =90 34.5 49.1 70 100
14 m? =11 3.54 8 15 20
15 % =80 84 86 90 95
16 % =45 33 37.5 40 45
17 % 100 34 48 85 100
%18 % - 18.2 18.2 18.2 18.2
%19 % 80 0 20 50 80
3 20 2 /a =280 161 240 280 340
Environmental protection 21 % 100 60 %0 90 100
4 5 4 3 3
22 S0, kg/ GDP <5.0 16.6 8.8 7.0 5.0
23 COD kg/ GDP <5.0 7.3 3.7 3.5 2.5
24 % 100 100 100 100 100
25 % =70 33.3 65 70 80
26 % =50 3.3 23 50 80




Planning value of each year

1* level indicator 2" Jevel indicator 3 level indicator Reference Status value
value 2004 2007 2010 2020
£27 % - 10 60 80 100
28 % =95 80 95 100
29 % 100 34 80 100 100
30 % >80 92 95 95 100
31 % 100 60 80 90 100
£32 /hm? 300 884 420 400 300
£33 % 100 27 100 100 100
%34 % 100 97 100 100 100
4 Social progress 35 % =55 38 50 55 65
36 % =92 91 96 100 100
37 % 80 32 45 60 80
38 % <40 39 38 35 30
39 0.3~0.4  0.32 0.31 0. 0.
40 % =30 70 75 80 85
41 % >85 60 75 85 100
) % >90 80 90 95 100
£ 43 a 14 6.5 8 10 12
44 Person - 324 360 420 600
45 a 90 74 75 77 80

“w » “ "

* *

with s are added according to the status of Shandong Province and Jining city 1 GDP per capita 2 Average annual revenue per capita 3 Average annual income per farmer 4 Average annual income per urban resident
5 Ratio of service industry to GDP unit 6 Energy consumption per GDP unit 7 Water consumption per GDP unit 8 Ratio of 1SO-14000 qualified company 9 GDP per km* land 10 Ratio of environmental investment
to GDP 11 Forest coverage 12 Ratio of protected area to total area 13 Ratio of restoration land to degradation land 14 Public urban green space per person 15 Ratio of qualified infrastructure 16 Green coverage in
urban built-up area 17 Ratio of restored land in mining area 18 Ratio of wetlands 19 Ratio of eco-counties 20 Urban air quality 21 Water environment quality 22 SO, discharging intensity 23 COD discharging in-
tensity 24 Ratio of qualified urban drinking water supply 25 Ratio of centralized treatment of urban sewage 26 Ratio of industrial water recycling 27 Ratio of qualified rural sewage discharging 28 Noise environment
29 Ratio of innoxious treatment of urban living wastes 30 Ratio of treatment and reuse of industrial solid wastes 31 Ratio of environment satisfaction of tourism site 32 Chemical fertilizer using intensity 33 Ratio of
treatment of livestock wastes 34 Ratio of qualified discharging of industrial sewage 35 Urbanization level 36 Ratio of natural gas use 37 Ratio of urban centralized heating 38 Engle’s coefficient 39 Gini coefficient

40 Ratio of high school graduate entering in university/college 41 Ratio of propaganda popularization of environment education 42 Ratio of peoples satisfied with their environment 43 Citizens' average education years

The indicators without #* are demanded by The State Environmental Protection Bureau of China The indicators

44 People graduated from technical and high school and above per 10000 people 45 Average life expectancy
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