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Evaluation of Sustainable Development of Urban Ecosystem in
Nanjing City
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Abstract On the basis of the connotation of sustainable development and adopting a completely graded layer
structure this thesis established an evaluation index system for urban ecosystem. The evaluation index system
included 3 levels. The first level was the target level selecting the capacity of urban integrate development as the
target. The second was criterion level including the level force and coordination degree of development. The
third was index level selecting 30 concrete items. Nanjing urban ecosystem was evaluated using analytic
hierarchy process fuzzy integrated evaluation and linear subordinated function. The results showed that Nanjing
urban ecosystem generally develops in the direction of high efficiency and harmony. However the level of
sustainable development was lower and the coordination degree fluctuated greatly. Therefore it is necessary to
improve the structure and function of Nanjing urban ecosystem.
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Fig.1 The index system of sustainable development for evaluating urban ecosystem

A Capacity of urban integrate development B; Level of sustainable development B, Force of sustainable
development B; Coordination degree of sustainable development C; Total value of domestic production C, Index of
economic benefit C3 Degree of economic opening C,; Industry diversity Cs Engel coefficient Cy Unemployment
rate C; Standard of establishment for city live Cg Status of atmospheric quality Co¢ Ground water quality in city

Cyo Ratio of reaching standard for drink water in source area C;; Status of noise pollution C;, Ratio of natural
population growth Cj3  Proportion of science education culture and health investment to finance income Ciy

Investment of capital asserts C;s Income of per capita C;4 Percentage of dealing water C;; Ratio of vegetation
cover in established area C;g Percentage of using gas in established area Cj9 Ratio of reaching standard for industrial
water C,y Percentage of dealing exhaust gas C,; percentage of integrative using for solid rubbish C,, Harmony
coefficient of economic structure C,3 Level of urbanization C,; Population density C,5 Harmony coefficient
between water quality and economic C,s Harmony coefficient of atmosphere quality and economic C,; Harmony
coefficient between solid rubbish and economic C,g Self-supporting ratio of agricultural products C,9 Harmony

coefficient of economic between urban and rural Cjy Sequence degree of city and its surrounding towns.
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Table 1 The integrated weight of index level C related to general goal level A
Index Weight Index Weight Index Weight Index Weight Index Weight
Cy 0.03377 C 0.07273 Ci; 0.06090 Cy 0.01901 Cos 0.03158
C, 0.01792 Cg 0.02074 Cs 0.03471 Cyo 0.02238 Co 0.04985
Cs 0.00866 Cy 0.01202 Cis 0.11775 Cy 0.01276 Cy 0.02383
Cy 0.00349 Cyo 0.05138 Cie 0.00864 Cx 0.01583 Cos 0.06582
Cs 0.02951 Cn 0.00631 Cyy 0.08140 Coy; 0.10483 Co 0.00780
Cs 0.00596 Cp, 0.04169 Cis 0.01037 Coy 0.01000 Cs 0.01841
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3.4.2

1991 43.49
1999 373.01 185.48 895.3

2

Table 2 The evaluating results of sustainable development of Nanjing urban ecosystem

Year
Layer 1991 1992 1993 1994 1995 1996 1997 1998 1999
o 0.022 0.027 0.025 0.024 0.024 0.022 0.023 0.025 0.027
@ 0.066 0.052 0.054 0.068 0.068 0.068 0.070 0.085 0.088
© 0.074 0.073 0.077 0.077 0.077 0.076 0.072 0.072 0.080
@ 0.084 0.104 0.099 0.119 0.114 0.094 0.141 0.147 0.183
Realm layer © 0.072 0.076 0.077 0.078 0.080 0.081 0.081 0.081 0.082
® 0.031 0.045 0.045 0.046 0.044 0.045 0.046 0.047 0.044
@ 0.084 0.085 0.087 0.088 0.091 0.093 0.094 0.096 0.099
® 0.038 0.101 0.099 0.040 0.054 0.045 0.045 0.116 0.079
© 0.059 0.062 0.063 0.065 0.067 0.073 0.065 0.069 0.088
10 0.162 0.152 0.154 0.169 0.169 0.166 0.165 0.183 0.194
Criteria layer 1 0.187 0.225 0.221 0.242 0.238 0.220 0.268 0.275 0.308
12 0.181 0.248 0.249 0.193 0.212 0.210 0.204 0.281 0.266
Target layer B0.529 0.624 0.626 0.605 0.619 0.596 0.637 0.739 0.769
* Currency unit calculated according to comparable price D Economic development

status @Social development status @ Environmental quality @ Social-economic growth @ Ecological construction © Pollution
control (D Social-economic coordination degree ® Environmental-economic coordination degree (© Urban-rural coordination
degree 10 Development level 11 Development force 12 Development coordination degree 13 Capacity of urban integrate

development
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1991 0.066 0.084 0.084 1999 0.088 0.183

0.099
1999 4.1% 5.1
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