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Abstract
The rising population and the exoanding pace of the cities
lead to the enviromental deterioration. The serious ehviror-
mental proolem has lncreae1naly broucht attentlon to Deoole.

This paper provides an efféctive model for studying and sol-

ving this problem,

I. POSLng of the Problem.
The env1ronmental problem ls one of the serlous crlses f

tnat ‘ths world is being faced with today. The protectlon ‘and
1morovement of tne env1ronment have been an urgent obJectlve
smoursued by huran peing, .« The: c1ty is the place: where the po-

voulatlon and the economics are most concentrated.and the envi-

ronmental problém is most protruding. The "Urbanization"

leads to "Urban Dlsease", sucn as: tqe dlfflCdlty of employ-
ment,
ronmental pollution, etc., and thls,wlll lHéVltably er.ncr
about the decllne 1n the quallty of liv1ng./ It is, therefore,
of SLgnlflcance to study the caoac1ty of c1ty population,
With the develooment of soc1ety and the deepenlng of cog-
: nltlon on tnokenv1ronn°ntal oroblem, the conceotlon of the
:poouTatlon capacity is being widely developed, "Here, we set
the limit of the pooulatlon caaa01ty as the amount of popu-
lation that the Clty can suooort all the tlme at the oremlse
of keeping the environment from - being damaged and the
non-renewable resources from exnadstlnc and at the 1ncreas-
ingly rising of the standard of living quality,
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hou:lng, water and land’ resources, heavy trafflc,4env1- ;
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II, Puroose of Study and tine Choice of Metrod in Construct-

ing the Model:

1. Purpose of study: :
The capacity of the urban population of Uruagqi 1s simulat-

ed in dynamic and quantity and the approoriate pronosals of
policy are put forward on the bases of studying thoroughly
the history and the vresant conditions of resources, environ-
ment, economics, society and the development of science and
technology, analyzing the restrictive factors of the urban
development, studying the evolutionary trend of the industrial
structure and the scale of the economic develooment as well as
the standard of food production and guarantee, forecasting
the develoning trends of population, the consuming structure
and standard, and the ecological environment, studying the
multi~-feedtack relations between the science and technology,
economics, society and ecological environment, which promote/,
and restrict each other, o R R -t
2. lMethnod of selecting the construction of model:
Condidering that the developments of economics and socie-
ty are a nan-lfnear and dynamic procass, any méthod that con-
siders the complicated process as black box to be dealt with
or any linear algebraical method is not adaptable, After be-
ing studied and proved, the method of S, D. ( System Dynamic),
the " Society Laboratory", which is good at dealing with high-
order, non-linear and multi-feedoack system, is chosen,

3., Structure of Model: o
The model is composed of the sub-systems of population,

economics, yield of food production, exploration and utili-

zation of water resource, environmental protection and the

progress of science and technology, The relationship between

these sub-systems is that the progress of science and techno-
1ogy accelerates the jmprovements of the productiqn techniquse,

the management and the level of service as well as the explo~

ration and utilization of water resource, It also accelerates

the developments of non-staple food production and the econoay
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in the suburb, and the increasingly rising of the coasuming
standard, The development of society and economy will improve
the developments of culfure, education and health, and the peo-
ple's living standard will then be raised. However, thue
growth of population and the development of economy will lead
to serious pollution and the increase on the environmental
load, ileanwhile, the growth of pooulation will not only raise
the demands oan food and water resource, but will also increase
the pressure on nousing, employment and education as well as
the difficulties of heavy traffic and communications, so the
space for human activities reduces relatively and the quality
of living declines, OCn the basis of simulating the dynamic
process of population capacity in many schemes, seeking for -
the way of rationally exploring and utilizing the natural re-
sources, adjusting the industrial aand economic structures, in-
créasing the benefits, improving the ecological environment,
effectively controlling the quantity of population, eenhancing
the people's quality, integrating the benefits of economy and
society with that of ecology in a high degree, making the po-
pulationy economy, society and ecological environment develop
harmoniously and stably, the dynamic and developing process
of population at the predetermined standard of living quality
can be achieved, thus providing the reliable basis for the
departments concerned to formulate the policies on economy,
society, science and technology, protection of ecological en=
vironment and the development of populattion.

The relationship between the various main factors is

shown in Diagram 1,

1. Population ,
2. Exploration of resources
3. Environmental pollution
"4, Economic system

5. Progress of science & te-
chnology :

6. Production and guarantee
of food
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IIT, Analysis on Sub-gysteons
1. Sub-gystem of papulation:
- The contants of population structure, the urban and
suburoan population, nationality, sex and age, are studied and

the stress is put on the developing trend of population and

the counter-peasure for centrolling the population,
The main fesd-back relation is shown in Diagraa 2,

1, Total population 2, Ho,

of women at cirta age

3. Policy of birtn control
4, girtn rate 5, Death rake
6, Evsrage life expectancy
fo Quality of living -

3. Degree of pollution

9. Food par capita :10;~Heal~

tn service allocated per ca-
pita 11, Cultural & entertain-
mental investment per capita
12, Housing area per capita

plagraa 2

2. Sub-system ot Economy:

This is composed of the material production from the de-

partments , including the agriculture, industry, architecture,
communication and transportation, commerce, etc, and the non-
natérial oroduction departments, including the science, educa-
tion, culture and health, The stress is put on studying not
only the reasonable industrial'aﬁd economical structures, but
also the output:and construction, as well as the proportlon

between accumulation and consunm,lon.
The main feedback relation is shown in Diagram 3,

1. Total socizl outdut 2, Total ‘
industrial outnut 3, Total

agricultural output

4, Total arcnitsctural output

F. Total postage & communication

output &, Total commercial out-

put 7. Mational income

8, Amount of national incoam=z used

9. Amount of accumulation
10, Amount of consumption
. 11. Aaount of investmant
Diagram 3 12, Amount of consumption per capita 13, Pogulation.
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3. Sub-system of food production and guarantee::

The stress is put onvstudying the potentialities in ex-

ploring and utilizing the water and land resources and the dy-
?hamic=process of food oroductiona ard guarantee,

The main feedback relation is showi in Diagram 4,

iDiagrémvh ’
1. Total amount -of usable water resource
2. OQutput of agriculture 3, Qutput of:animal husbandry: -
4, Investment on construction 5, Fara land 6. Total faod output
7. Output per area 8, Science and tecnnolocy 9. Pasture
' 10 Fodder 11, National income 12, Food per capita

13, Quantity of heat and protein per capita
14, teat, milk and protein per capita 15, Total animals and

poultry 16, 'Potal population 17, .Living quality
4. Sub-system of ecological environment:
The dynamic process of producing and. treatlng the pollus

tion produced by the industry, agriculture and everyday living

is mainly studied, ,
The main feedbac& relatlon is shown in Dlacram 5.

. Production Investment -

2. Economy -3, National income

4, population - - '

5. Degree of pollution

6, Policy and measures taken -

t+ Levels of sclence & techno-

logy 8, Living quality 9, In-

vestmant on environmental pro-

) tection 10, Economical benefit

Diagram 5 from environment
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5. Sub-zystem of progress on science ard technalogy:

The progress on science and technology is the ﬁJndamental

factor for tne develoom nt of modern society, The factors

influercing tne speed of progress on science and technology

1nclude the level of national education, fund, equipment,

quantity of laoorers, ablllty of scientific researcn and the
degree of technological improvement, |
The main feedback relation is shown in Diagram 6,

-1‘ Levnl of natxonal educatfon
2, ProgreSSLna soeed of techno-
logy 3. Improvement of techno- -
logy &, Scientific ressarch
5. Accumulation
6, Develooment of ecoriomy
7. Level of consumption

Diagram 6

IV, The Analysis on the Simulating Result and the Main Con-

clusion:

1. Analysis on the simulating result:

By means of simulating in many schemes and seeking for the
best, we can see that the increasing investment, improving te-
chnology, adjusting industrial structure and exploring the wa-
ter resource reasonanly can greatly increase not only the pro-
duction of GNP, the yield of food, mest, fish and dairy pro-
ducts, but also the effect supply, fhe limited amount of wa-
ter resource restrains the further expansion of the city scale,
Therefore, if the population can be controlled effectively,
the standard of people's consumption and the quality of living

will be raised greatly, If the growth of population cannot be

controlled effectively, the quality of living will be difficult
to be improved and the gap of living standard between the
other cities and ours will be further expanded, It is the ba-
" sic policy for Urumgi to formulate the policies of controlling
the population as soon as possible, to limit the development
of the industry of high-consumption of water and to build a
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water-saving city.

2. The Main Conclusion®

Applying the 3. D. model to the study of the city oooula-
tion capacity, we can easily put many factors influencing the
city pooulation capacity into the model and deeply studying
the multi-feedback relations between tnese factors, esnecially,
the S. D. model can play tne spebial role in the‘studying on
the non-linear and time-lag factors,

Especially, while studying the population capacity, we
ghould not Judge it byva single factor, but study comprenensive-
ly by means of cdnsidering many other factors which influence
the quality of living and the standard of consumption; taus,

we can draw a reliable conclusion,






