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An analysis on urban ecological competition capability with biophysical

accounting method

ZHANG Li-Xiao, YANG Zhi-Feng® , CHEN Bin, LIU Geng-Yuan, LIANG Jing
School of Environment, Beijing Normal University, Beijing 100875, China
Acta Ecologica Sinica 2008 ,28(9) :4344 ~ 4352.

Abstract; Policy decisions associated with urban development are usually made with a flowed accounting system that ignores
the basic life-support system for all metabolism activities. Studying urban life-support system and analyzing its biophysical
base systematically of urban ecosystem is a new perspective to understand the mechanism on modern urban illness. Emergy
method , one of ecological energetic method, was adopted to analyze the urban ecological economic systems. The relevant
indices and ratios based on emergy flows can be used to evaluate the behavior of ecological economic systems, for the
present case, however, a new indicator of Urban Ecological Competition Capacity Index ( UECCI) was put forward based on
available emergy indicators to assess the overall performance of urban ecosystem. Beijing, Shanghai and Guangzhou were
chosen as case cities and the period from 1990 to 2005 was considered. Meanwhile, previous evaluation results of Taipei in
1991 and 1998, and Macao in 1990, 1993, 1995, 1997, 2000, 2003 and 2004 were also incorporated for cross references.
The results show that the evolution trends for three cities appear to be very similar, however, the UECCI of Guangzhou is
higher than those of Beijing and Shanghai, and thus it seem to have greater ecological competition capability from the

perspective of longer term sustainability. Further comparison with Taipei and Macao, it is found that the development level
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of mega cities in mainland are inferior to those of Taipei and Macao to some extent, but the UECCI of case cities are higher

than those of Taipei and Macao.

Key Words: urban ecosystem; ecological competition capability; emergy; sustainability
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Fig.1 Biophysical metabolism model for urban ecosystem
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Z AWML =AW =B R PO, RREREEFE NN, 3 AROEHRAEE ERBRT
REELHFRT LSRR BRASHE . Bl T AR B RMBX A R IREUR =k S5 F & & B 2
FHHEHAR, X 3 KIRTHESEF REFRKRER .

1 4den BRI M FERAR . BRI, JER T R EREK,  16410.54 k', A O
% ,2005 4F1k 1538.0 AN BRI OBE R, i LEIT A 0 BEE R, 5 2133 Nkm®, BILEH 2 £
Z ;25 BB E¥RK, (B A GDP AR MEK (68674 T0/ N) o B TARIEA FIEIHI, I B AR K BEIR
BEREE,%993.26 m*/ A, LB, HA 212.61 m*/ N, JiJG GDP fE#E KA HARAME SR, JLa
TARFEREGRZ , K770 GDP KR IREFEA R LA MEg 172,

F1 db ESrHERER ST R (2005 4£)
Table 1 Statistical table for Beijing, Shanghai and Guangzhou in 2005

W H Item 4L 5 Beijing k¥ Shanghai J "M Guangzhou
FE (k) Area(km?) 16410. 54 6340. 50 7434.4
FEMKIEHIR Associated river basin EIR TR KL BRILHIE
B0 (5 A) Total population (10 thousand ) 1538.0 1352.39 750.53

A OIS ( A/ km?) Population density (person/ km?) 937 2133 1010
GDP({Z3%) GDP( 100 million yuan) 6886.3 9154. 18 5154.20
A GDP(JT/ A ) Per capita GDP( yuan / person) 45444 67297 68674
ABIAKEIR (m® /N ) Per capita water resources (m’/person) 212.61 203.71 993.26

J7 7t GPD 7k#E(m3/ 7 IT) Water consumption per thousand yuan GDP(m?) 50.63 125.17 131.4
Ji7t GDP §B$E( MiARHESE/ J7 7T ) Energy consumption per thousand yuan GDP (tce ) 0.80 0.88 0.78
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TEE—MRE I KIAE T 1994 4, M 1999 45,3 et Year
ANEHEHAT —MREE K. BEEHEENE B2 db5. LN SR T R e

BRI T REB T AL BRRATEIY KB Fig.2  Total emergy use in Beiing, Shanghai and Guangzhou from
B L, BREEAL RS . BRI X R R R IR T A g 1990 02005
NGB LB .
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Fig. 3 The variances of emergy density of Beijing, Shanghai and Guangzhou from 1990 to 2005
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Fig. 4 The ratios of renewable resources to total emergy use in Fig. 5 The ratios of waste emergy to total emery use of Beijing,
Beijing, Shanghai and Guangzhou from 1990 to 2005 Shanghai and Guangzhou during the studied course
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Fig. 6 The emergy money ratios of Beijing Shanghai and Guangzhou Fig.7 The comparison of UECCI of Beijing, Shanghai and Guangzhou
during the studied course from 1990 to 2005
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