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7.629x10"sej/hm? 3) 2003 2
1 2003
Table 1~ Calculations for ecological carrying capacity in Jiangsu Province (2003)
/) / sej/] /sej /sej / hm%/
7.828E+21 1.057E+14 0.340 5
5.150E+20 1 5.150E+20 6.954E+12 0.022 4
1.830E+18 1 500 2.745E+21 3.707E+13 0.119 4
1.000E+16 8 888 8.888E+19 1.200E+12 0.003 9
5.068E+17 15 444 7.828E+21 1.057E+14 0.340 5
1.026E+17 29 000 2.975E+21 4.018E+13 0.129 4
2 2003
Table 2 Calculations for ecological footprint in Jiangsu Province (2003)
/) /sej /sej /
/ sej/] hm%/
4722 8
1.575E+23 2.127E+15 2.788 0
1.136E+17 6.80E+04 7.728E+21 1.043E+14 0.136 8
2.136E+17 3.59E+04 7.669E+21 1.036E+14 0.1357
3.215E+16 5.81E+04 1.868E+21 2.522E+13 0.033 1
2.971E+15 2.70E+03 8.022E+18 1.083E+11 0.000 1
1.186E+16 6.90E+05 8.183E+21 1.105E+14 0.144 8
1.059E+15 6.90E+05 7.307E+20 9.867E+12 0.012 9
4.859E+15 1.90E+06 9.233E+21 1.247E+14 0.163 4
1.186E+16 6.90E+05 8.184E+21 1.105E+14 0.144 9
3.833E+16 6.90E+05 2.645E+22 3.571E+14 0.468 1
8.603E+13 8.40E+04 7.227E+18 9.758E+10 0.000 1
8.414E+14 8.49E+04 7.143E+19 9.646E+11 0.001 3
1.867E+13 8.49E+04 1.585E+18 2.140E+10 0.000 0
2.083E+14 2.00E+05 4.165E+19 5.624E+11 0.000 7
3.611E+16 8.49E+04 3.066E+21 4.140E+13 0.054 3
6.036E+15 5.30E+05 3.199E+21 4.320E+13 0.056 6
3.149E+09 1.20E+12 3.779E+21 5.102E+13 0.066 9
5.728E+12 3.17E+06 1.816E+19 2.452E+11 0.000 3
6.529E+10 3.17E+06 2.070E+17 2.795E+09 0.000 0
2.806E+11 3.17E+06 8.896E+17 1.201E+10 0.000 0
6.718E+11 3.17E+06 2.130E+18 2.876E+10 0.000 0
1.449E+15 1.70E+06 2.463E+21 3.325E+13 0.043 6
1.581E+16 2.00E+06 3.162E+22 4.2069E+14 0.559 6
2.160E+16 2.00E+06 4.321E+22 5.834E+14 0.764 7
1.093E+23 1.476E+15 1.934 8
3.671E+17 3.98E+04 1.461E+22 1.973E+14 0.258 6
1.614E+17 5.30E+04 8.556E+21 1.155E+14 0.151 4
5.418E+17 1.59E+05 8.615E+22 1.163E+15 1.524 8
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Fig.1 The structure of ecological footprint
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Table 3 Ecological footprints summary in Jiangsu Province (2003)
/(hm*/ ) /(hm*/ )
1.296 3 0.340 5
0.603 5
0.123 5
0.410 0 12% 0.040 9
1.524 8
0.764 7
4722 8 0.299 7
4.3
2003 (4
Wackernagel U519
[15]
4 2003
4 2003

Table 4 Conventional ecological footprints summary in Jiangsu Province (2003)

/ / / /
hm?*/ hm?/ hm?/ hm?/
0.171 3 2.8 0.479 6 0.065 6 2.30 0.422 5
0.077 3 0.5 0.038 6 0.000 3 0.39 0.000 1
0.015 7 1.1 0.017 3 0.008 3 0.91 0.008 3
0.771 9 1.1 0.849 1 0.023 2 1.66 0.107 7
0.007 3 2.8 0.020 5 0.043 6 1.00 0.008 7
1.596 7 0.2 0.319 3

1.724 5 0.547 3

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnl
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1.724 Shm*/ 0.547 3 hm*/
1.177 3hm¥/

5
1
1
2
3
[17)
6
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A Modified Model of Ecological Footprint Calculation Based
on the Theory of Emergy Analysis—Taking
Jiangsu Province as an Example

ZHANG Fang-yi', PU Li-jie'? ZHANG Jian'
1.Department of Urban and Resource, Nanjing University,Nanjing 210093,China;
2.Key Lab. of Land Use,Ministry of Land and Resources,Beijing 100029,China

Abstract: Associated with rapid development of economy and increase of population,we face a

series of contradictions among the natural resources,environment and economy,such as resources

depression,environmental deterioration and so on.To be sustainable,humanity must live within

the limits of nature’s carrying capacity.In the 1990s,Rees and Wackernagel put forward the

ecological footprints model,which offers an easy and rapid method to measure the environmental
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situations of eco-economic system.

The aim of the paper is to show a modified model of ecological footprint calculation by
combining emergy analysis with conventional ecological footprint model of calculations in the
framework of the theory of ecological footprint,to apply the method of emergy analysis and
introduce the concept of emergy density into the calculation models,in order to translate all kinds
of energy flows in the eco-economic systems into the corresponding biological productive units.
In this paper we present a new method of ecological footprint calculation,based on the emergy
analysis.The translation of human demand of natural resources and the supply of nature services
into understandable and quantifiable concepts is the main objective of this new method.Firstly,
the amounts of human consumption corresponding to six categories of ecological productive areas
and the amounts of natural supply are calculated.And then,these amounts are translated into
common unit emergy through the emergy analysis.Thirdly,in this new method we are proposing,
we will derive the ecological footprint and carrying capacity by dividing the emergy amounts by
the emergy density.Finally,we compare the ecological footprint with the carrying capacity to
measure the environmental status of sustainability in the given region.

With Jiangsu Province in the year 2003 as an example,we apply the modified model to it to
analyze the ecological environmental situations.According to the calculation equations,we get the
annual total emergy amount of Jiangsu was 7.828 x10%'sej and its emergy density was 7.629 x
10”sej/ha.And then we get the carrying capacity of Jiangsu was 0.299 7ha/cap the ecological
footprint of biological resources and energy resources was 4.722 8ha/cap and the ecological
deficit was 4.423 2ha/cap.So we conclude that the ecological footprint of Jiangsu has exceeded
its carrying capacity,which conforms with the calculation results of conventional model of
ecological footprints.This indicates that the new method of ecological footprint calculation is
effective and feasible.

By analyzing the strong points of the modified model,we find that the calculation results of
the modified model give a more realistic picture of the environmental situations of the eco-econo-
mic systems,compared to the conventional one.

Key words: ecological footprint model emergy analysis ecological footprint carrying capa-

city Jiangsu province



