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Abstract : City is a kind of social-economic-natural complex ecosystem, dominated by human activities. The
increasing local, regional and global environmental stresses induced by urbanization and industrialization,
the responses of natural ecosystem to human disturbance, the coupling rules of urban ecosystem in time,
space, process, structure and function, and the dynamics and cybernetics of human dimension in produc-
tion and consumption are the hot issues in urban ecological study. This paper has reviewed some of the
main international scientific projects on human ecological impacts such as SCOPE and IHDP. Three main
research frontiers in contemporary urban ecology are introduced with some cases: built ecology, industrial
ecology and life support system ecology. A few new methodologies for urban ecological impact assessment
such as the life cycle assessment, embodied energy analysis and ecological footprint analysis are unfolded.
Finally, a brief review of the development in China’s urban ecology study and a framework of urban com-
plex ecosystem study in China are presented.
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Table 2 Key scientific questions in urban ecosystem research for industrial transformation
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Table 3 The difference between ecological industry and traditional industry
Items Characteristics
1.
Horizontal coupling ’
2. N N N N
Vertical coupling s NEEN
3.
Regional coupling ,
4. s
Functional orientation
5. N s
Structure flexibility .
6. \ , .
Combination of hardware &software
7. s N
Self-regulation 5
8.
Increasing employment b
9.
Human ecology ’
10.
Networking economy : )
Kalundborg N . 20 80
b b o 10
b . b 9 b
s N ) Kalundborg .
) N N 9 N b
’ . .
o b
o ’ o b
[14]
J. Meyer 1996 N N



20

60 20 70

(Life supporting system ecology)

836
H. T.Odum 20
. 70 ,
D ,
o N 1984
10
( )
o BRTRE OHETARR
Natural subsystem Social subsystem
o BHRTFRE L PETRA

" Econowmic subsg Scientific contexts

Fig. 2 City: A social-economic-natural complex e-
cosystem

1. Air; 2. Soil ; 3. Minerals; 4. Water; 5. Life; 6. Farm-
ing;7. Industry;8. Service; 9. Land use; 10. Settlement ;

11. Time; 12. Space; 13. Quantity; 14. Coupling; 15. Or-

der;16. Technique;17. Institution; 18. Behavior

. 20%

”( 2)L13JO
[16]
( ) ( )
. e,
21
430 s
: (1) N N

P.K.Ca.Mg)

90% ;

20

(N,



837

(1)

(Emergy analysis

(Life cycle assessment) 2, F. Vester

cybernetics ), Daily

Boulding
print) %], Bartell, Suter
)Lzs,
( . . ). (
[16] .
(Emergy
, Do
[29] .
F. Vester 1980
Rees  Wackernagel
[25] 5
300 /km?*)
,Lasson
35~190
Folke
( 20%)
nagel
s , 1992

Jeroen

Embodied energy analysis)

. (2)
(
) (4)
Yool (SETAC)

2] Costanza
L W, Rees

(26,271 (Scenario,
\ o«

[19]
b , a
.
[21]
10~20 (
., 80%
565~1130
25%
s 10%
s 52 ( 80%)

’

. (3)

o

:H. T. ()dl]m

(Eco-
[23] s
(Ecological foot-

s ’

(Ecological footprint)

, Carl
29
o 774
CO,, M. Wacker-
1992

1/3 [30] .

N



838 20
[31]
. 1990 (SETAC) “
it (LCA) ,
4 3 B 1996
5 7 s
o (ISO)H
1SO14000 o ’
(LCDY, (LCE), (DIE), (DID), (DIR)
5
. 20 80 s
(D ,
R , 5 (2)
L} ;(3)
;(4) N ] o
. , s s : (D) 3 (2)
5 (3) s 3 (4) s

1999

8



5 839
9 b
, . . C b,
b 9
[32]
’ . A o b b b o
33]
b o ’
’ A . Y
’ Y b
’ A N ’ b
4
Table 4 The research framework of urban complex ecosystem
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