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AN ECO-CYBERNETIC ANALYSIS OF URBAN-RURAL
ECOTONE——TIANJIN CASE STUDY

Hu Dan  Wang Rusong
(Research Center for Eco- Environmental Sciences. Chinese Academy of Sciences, Berpng  Chinz. 100085
Abstract According to principles of human ecology and SENCE theory. the connotation of
the concept of urban-rural ecotone is defined ecologically.
With methodology of eco-cybernetics, a sensitivity madel is introduced to aﬁa]yze the
structure and component interactive pattern as well as eco-cybernetic features in Urban-rural

ecotones with a casestudy of the urban-rural ecotone in Tianjin City.
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Table 1

Types of variables for the structure and components in the urban-rural ecctone of Tanpan city

o H

{rems

WRBER  Variables

1 &5

Eccnomy

2A0
Population

3 :HmFH

Land use

{ BREETH
Natural ecological balance

SHoHERWSfERA
Sccial organization and
living quality

6§ k. BT E
Culture ,awareness and

mdiwdual behaviors

el s I {udustrial structure aoud size
HiF LB KT Level of economy

- HHEEREE Resources and eoergy

£/ RE%#  Benelits aud technolugies of production
WS HY Capital and mvestment

FAH®MA Labour aud employment

£iFr#E  Economuc legslation

W %5 E  Urban-rural economic relatons

AOshEHEFET . E¥5%Y  Population dynames(Birth. Death, Migratran.

A OEH GERY .9 Population structure (Age. Sex. etc. )
FzhAOHAFE  Dynamics of labours
AOH$  Population policies
AOEME Quality of peaple
W& AMNXE  Urban-rural population relations
BES5SsHERERM Urban & Suburban Lands
ek H#  Agricultural lands
T HIHZ T Investment of landresonrees development
T B SE®E Management and policies of landuse
W& bHiESEXESRE  Ecological relations of urban-rural landuse
B R RS R
{Air, Hydrology, Soil. etc. )
Jﬁfﬁﬁiﬂﬁﬁ’%% f& Process and pattern in urban landscape -
B #& ¥ 4k,  MNatural purification
S Pollution emission
sS4 ZEEHE Biodiversity
% IR E SH¥  Urban-urual environmental management & policies
WG G R  Matenal quality of lfe
&3 EHE  Somal quality of Lfe
L EFEMEHE  Social structure and orgarizations
A LEEdd  Sociel administrative system ’
2 Social legislation
e SH T Social culture and local customs
FiE®EiH  Environmental awareness
AT EIE  Social and cultural value
LA Social ethucs
AR Individual behaviors

Physical geographic status

etc. »
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1. Total social curput value in the inner area
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rate of environmental standards
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Fig.

berween the urban-rural ecotone and the inner area of Tianjin

4, Investment nf the inner area development

investmem in the urban-rural ecctone developrment

1. Development of the urban-rural ecatone

guality of the urban-rural ecotone

Bicdiversity
RSB AR R B HPOE N T AR AR 8 (H 40 LA K 05 0 R T ol 48 o B o
L. EERAE AR EERERORX — AR XETE EECETAR RN EE
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Tahle 2

5. The toral investment of pallution treatment

7. The toral amount of pollution emission

2. The amount of pollétion transfers

B2 mixpideR SEER RGN FAHSLIRREER

Feedback relationships of environmental pollution and purification

B. Developrment of the nner area

3. The capacity of polluticn treat-
6. The validated

5, Total

10, Level of the environmental pellution in the urban-rural ecotone

14, Rate of natural punfication

12. Total social outpur value 1n the urban-rural ecctone

13, Environmental

1%, Investment o the reforestation and genery 16

F2 HRSHE SR ATSGETRENGEY

Impact index {or the interacrions ameng the environmental pollution, natural punfication and artificial trearments

Al

A2

A3

Ad

Ab

Ab

HtesFE R EERNFEAD
Scocl-economic development

SRl BREREE S

Total Emdssions and transfers. of pollunion

FHH R EE
Standard of pollution emissions

H ¥REH

Matural self-purification
AT aMEEA

Arttficial treatments

RERRLER

Investment of treatment fu forestation
Pw
IS

At A2 Al Ad AS Ab Aw Q
— a 3 0 4 3 o 1.38
4 — 3 3 1 3 16 0.73
4 4 — 3 2 1 14 233
[H 4 q — 0 1 5 Q.33
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