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Summary

|. Significance of Study

Natural condition, resources and ecological environment comprise the natural basis for
human life, social existence and development. City is a natural-social-economic system with
human in the central part. Natural resources and environment are the establishment precon-
dition for the city foundation and social economic development as well, which have become
importar{t factors to control the urban development, urban layout and urban construction.
Meanwhiie, development of the city affects and changes the natural condition, resources and
ecological ‘environment.

To some extent, the problems in the process of city development might be the price paid
for using natural environment. In most cases, the problems encountered partly or fully result
from the partially and shallow study on the natural environment theory and method during
the city planning and construction, usually being the results of ignoring the characteristics of
natural environment during the urban planning and construction.

We strongly hold that urban natural environment is not only a usable natural resource,
but also a frail and protection-needed resource during reasonable utilization. With the devel-
opment of social productivity, city exerts an increasingly wide and far-reaching influence up-
on the natural condition, resources and ecological environment. An integrated study and e-
valuation based on the perspective of relation between human and land, resources utilization
and ecological environment shall be one of the most basic parts for regional planning and ur-
ban development planning.

Therefore, study on how to utilize natural environment during urban planning and con-
struction and how to combine the features of natural environment to carry out urban layout

and design will have a far-reaching significance for the healthy development of a modern city,

Il. The Emphasis of Study

Chongging city is the economic center of the upper reaches for Yangtze River and the
municipality directly under the jurisdiction of the central government in the western region,
and it is a famous mountainous city and river city. The urban area of Chongqing is located in
the parallel mountain ranges and valleys and low hilly area in the east Sichuan basin, at

which the Yangtz® River and Jialing River confluence. In Chongqing urban area, with the
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roughly south-northward mountain range as the longitude and the roughly east-westward
Yangtze River and Jialing River and their tributaries as the latitude, the urban natural envi-
ronment mainly based on mountains and waters has been established, which characterizes the
city as famous mountainous and river city. Natural mountain and river are not only the basis
and resources for urban development, but also the barrier for urban construction and devel-
opment. Urban development is strongly featured by the influence of natural condition and
limitation of resources environment.

The construction and development of mountainous city is strongly influenced by topog-
raphy. The various types of topography, through their unique forms (such as gradient, azi-
muth, horizontal incision and vertical incision), its composing substance and forming
process, greatly influences the aspects of the city, such as the layout of building and con-
struction during urban planning, the realization of urban transportation link, the comfortable
and hygiene amenity of urban environment, and the establishment of architecture artistic
style of urban scenery. The district topography made up by the combination of topography
types in urban area, through its regional condition, space distribution and combination, acts
to limit, aggregate, guide and separate the overall urban layout, urban structure and expan-
sion manner. For instance, by the economic dividing line formed by mountains rising
hundreds of meters above the either side of valley, the south-northward mountain and valley
in the urban area acts to slow and block the development of cities a}ohg its either side, barri-
ers the east-westward transportation, which, as a result, vertically separates and blocks the
city; meanwhile, it leads the city to develop south-northwards along the valley between the
mountains and forms the several sectional districts in the urban area.

The river in the mountainous city is not only the main source of urban water resources
and basis for development of waterborne transportation, but is link between the urban dis-
trict along the upper and lower reaches of the river. On the other hand, the river also acts to
'limit, separate and block the urban development. The topography type of river valley and
basin consisted of river has been endowed witix rather strong aggregation power for its space
form, which makes the urban development have strong inwardness and compactness and
forms strip shape and pearl string shape layout consistent with the topography. The moun-
tainous river mainly washes and incises, having especially strong downward incision erosion
and sideward erosion, so the bank slope becomes easily deformed, which, to some extent,
increases the separation and obstruction for the city.

Natural environment, combined by mountain and water, has endowed a distinctive fea-
ture of mountainous city and river city in the space layout, form and structure, and architec-
ture style in Chongging city. The urban expansion in urban area is featured by imbalance,
leaping and solidness, and has come to form an urban structure of grouping style.

We come to learn that urban ecological environment consists of natural environment and
human activity. The land surface of mountainous city rolls much, it is much occupied by
sloping field, the natural environment is complex, and the urban using land is fragmented.

Human construction activity is especially frequent and intense in the urban outskirt where
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city close area boosts or city wide area expands, where natural environment is damaged and
changed rapidly, which has, in turn, made the ecological environment increase its variation
sensitivity, reduce its sustainable utilization and reduce its tolerable flexibility for disaster
and change; therefore, natural environment has manifested great frailty.

The book makes the natural resources and environment in the urban area of Chongqing
city as its study objective. Based on the contradictory interaction of the two systems, that is,
the urban natural resources and environment, and human activity, the book has made a ten-
. tative analysis of the interaction and impact between the urban development, planning and
natural resources and environment, with a hope that within the limit that natural resources
can support and natural environment can tolerate, the harmonized and sustainable develop-

ment between urban social economy and natural environment can be ensured.

lIl. The Overall Concept of the Study

A. Study Objective

According to the features of natural environment in Chongqing urban area, the focus of
our study is on; analyze and evaluate the natural condition influencing and limiting urban de-
velopment, the current situation of resources and ecological environment and their future
sustainability, supply a space data platform for urban natural condition, resources and eco-
logical environment; on the ecologically divisional base, predict the ecological problem nee-
ded to stress on during urban development and seek its solution as to determine the urban de-
velopment goal and scale for an overall layout and to provide basis for ecological environmen-

tal protection measures.

B. Theory and Method of Study

According to the development of modern ecological city, guided by the basic theory of e-
cology and the principle of sustdinable development, the study combines theory and method
of natural science with those of social science and humanities, combines macro- qualitative
analyses with micro-quantitative analyses, combines typical area practical investigation with
indoor remote sense information interpretation, combines experts consultancy with math the-
ory modeling, and adopts modern method such as 3S(RS, GPS, GIS). Through on-spot in-
vestigation, experts consultancy and indoor data integrated analysis, the study has conducted
a qualitative, quantitative and orientation analysis and evaluation.

Evaluation of the natural condition, resources and ecological environment mainly relies
on the various data obtained from natural science research and study, which, based on the
perspective of scientific development, economy, integration and history, evaluates the nee-
ded guarantee and favorable extent for human life and production by the natural condition,
resources and ecological environment and its limitation on human development and utilization

as well. Due to the interaction between the several factors of natural conditions and the multi
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features of resources utilization, different depths of interference with the social economic de-
velopment vary with the different utilization manner, and it will develop toward different di-
rections; therefore, the evaluation of natural condition, resources and ecological environment
must be based on the perspective of scientific development and given historical and technical
conditions and combine the possibility of natural ecological environment and environment
limitation and reasonability of economic development; not only detailed evaluation shall be
done to every factors, but the integrated evaluation shall be done to their cooperation, com-
bination and limitation in different areas, and analyze the main factors affecting its develop-
ment and utilization value; therefore, it can offer a space data platform and geographical
space frame work of natural condition, resources and ecological environment for urban devel-
opment and determine the urban development goal, scale and layout and provide the basis for
the needed ecological environment protection measures and promote the sustainable develop-

meént of resources, environment and social economy.

C. Technical Route

Based on the above, the study group has carefully designed the study scheme (see the
flow chart of the technical route). ‘

On the basis of collecting the material and data in field of geology, topography, hydrog-
raphy, weather, vegetation, land use, environment detection, natural disaster and social e-
conomic development and remote sense data diagram, the study applies remote sense infor-
mation and series thematic maps to pick up the remote sense data and diagram of affecting
factor and establish the basic information chart, preliminarily derived information chart and
advanced derived information chart. Meanwhile, space database, attribute database and mul-
tifunctional information management system is established by ArcGIS, which has provided

the study a strong support.

IV. Development of Study

The book takes Chongging urban area as demonstration study, and the research and
study center on resources environment during the development and planning of mountainous

city from the aspects of theory, method, technique and practice.

A. Establish Basic Data and Space Data Platform for Natural Envi-
ronment

We have collected data in the field of meteorology, topography, land utilization, envi-
ronment detection, natural disaster and social economic development and remote sense data
picture in recent years, and systematically analyzed the natural condition, resources and en-
vironment affecting urban development and planning. We have adopted the remote sense in-
formation and series thematic maps and obtained the concerned data of the different main in-

fluencing factors and conducted a positioning quantitative and qualitative study. On this ba-
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sis, we have established space database, attribute database by ArcGIS and completed the ur-
ban ecological environment information management system with various functions such as
input, search, read, analyze, and output, which has provided the basic data and space data

platform of natural condition, resources and environment for urban planning.

B. Study of the Influence by Natural Environment on Urban Sus-
tainable Development »
Based on the analyses of the urban area resources, ecology and environment, factors of

natural conditions affecting urban development will be analyzed first, especially the features

of topography, water system distribution, climate condition, geological condition and natural

disaster; then analyses will extend to factors of natural resources affecting urban develop- .

ment, especially water resources, land resources, and biological resources; evaluation on the

current situation of the several factors and their sustainability is followed.

C. Study of Influence by Urban Development on Natural En\.'iron-
ment and Regulation Manner

Presently, the contradiction between the economic increase and momentous urbanization
and the impairing ecological environment has appeared in the urban circle of Chonggqing city.
In the future urban development, if unreasonable use of resources and environmént continues
to destroy the harmonized rclation between urban development and natural environment,
negative impact on natural environment will surely be followed. For instance, the increase of
population and development of economy have exceeded the environment load and environment
capability; if the resources utilization rate cannot be highly improved, urban development
will probably lead to more resources waste and unreasonable use of natural environment; ur-
ban development may increase waste discharge, meanwhile, when the three gorges dam be-
gins to store water, the flow speed of Chongging section in the upper reaches of Yangtze Riv-
er will slow down and pollution intolerability will dramatically decrease.

The future negative impact on natural environment will mainly manifest as: possible in-
crease of air pollution, water pollution and natural disaster; sudden occurrence of chemical
accident and infectious disease; increase of traffic; increase of hot island and turbid island

phenomenon; and worsening of sectional living conditions.

D. Fitness Evaluation of Urban Construction Land and Ecological
Environment Functional Division

Advanced derived information diagram such as urban construction land fitness evaluation
and urban ecological function division is generated using the space multi-sources information
provided by the space data platform of the natural condition. During the fitness evaluation of
urban construction land, the method of converse reasoning, “Opposition to land use plan”,
is adopted. First, the space position is conducted to the forbidden construction land and unfit

construction land; then overlapping analyses of altitude, land gradient and addition of land
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surface gurgitation diagram are conducted to further analyze the fit construction land. Based
on the analyses of the main ecological environment problems facing the urban area, and fol-
lowed the concerned theory and practice of ecological city construction, ecological environ-
ment function division is conducted as to put forward the ecological function of the divisions

and the needed protection measures.

- E. Study on Ecological City Development Regional Layout Mode in
Urban Area

On the basis of urban ecological environment function division and land fitness evalua-
tion, the future possible development mode of ecological city in urban area is predicted, and
urban ecological sight construction layout mode and land and space layout mode of ecological
city development is put forward. In accordance with the theory and method of sustainable de-
velopment, an integrated analysis is done to urban natural condition, resources and ecological
environment, a functional division of the ecological city is divided, and the solution of urban

ecological environment problems is provided.

'F. Study on Ecological City Space Development Strategy in Urban
Area

Perspective of scientific development shall be held in the ecological city construction in
urban area so as to combine the construction concept of ecological city into the city space lay-
out. According to the urban natural condition features in Chongqing and requirements for
city development, we hold that the space layout reasoning of urban area development shall be
in accordance with urban industry layout. trend and ecological city space structure require-
ment, and land use layout mode of "point axial shape, network type, grouping style" so as
to expand the urban city frame, that is, realizing the spanning out-expansion, while adjus-
ting, enriching the mid part and developing northward and expand southward apbropriately.

Based on the analyses of urban area natural condition, natural resources and ecological
environment, and in accordance with the ecological city construction concept and space layout
thought, the space of urban area is divided into six zones, that is, the core zone, prior devel-
opment zone, secondarily prior development zone, guiding development zone, control devel-
opment zone and ecological protection zone. Systematic evaluation covers the several factors
affecting urban development, such as natural condition, resources condition, transportation
conditions and their change of time and space disposition. The stress of the evaluation lies
upon the six subordinate zones of prior development and ten subordinate zones of secondarily
prior development. Based on the above, the space development layout and development scale

of urban ecological city are suggested.

V. Conclusion and Discussion

As we enter the 21st century, cities in China are encountering the great pressure and
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challenge from population, resources and environment. The depth of challenge lies in that
the decision makers can not find the ready answer from the past experience, norcan they find
an appropriate solution in the present study on urban development. Therefore, a series of re-
forms must be done to the urban study, and research and innovation of theory and method
must be strengthened on the basis of practice. At present what is urgent to do is correct the
attitude and manner that have for long ignored the study on natural resources and environ-
" ment necessary for urban development, The scientific development perspective of overall,
harmonized and sustainable development shall be followed; the urban study shall first base
on the study of urban natural environment and resources, and then searches a best utilizing
manner and best utilizing structure for urban natural environment.

Secondly, the study of urban ecological environment shall be strengthened. Urban eco-
logical environment consists of natural environment and human activities. Urban ecological
environment problem is caused by the damage of harmonized relation between human econo-
my, social development and environment, which, in turn, mainly results from the unreason-
able use and waste of resources. The sustainable urban development' requires the urban
workers to concern about the relation and cooperation between resources and urban environ-
ment, population and urban environment, economic development and urban environment.
The book has conducted a tentative study on this, and conducted a research by concept of
limited resources, concept of environment resources, concept of environment economy and
environment opportune cost in the practice.

Thirdly, the study of mountainous city shall be strengthened. Our country is one en-
riched with mountains, in which most of the resources such as mine, water energy and biolo-
gy are gathered. Mountain is also the headstream for rivers and the ecological barrier for
plain. The development and planning of mountainous city will certainly become a main prob-
lem in our future development. Due to the specialty and complexity of mountainous city, the
development and planning of mountainous city is facing greater challenge than plain city.
The natural environment composed of mountain and river in the mountainous city exerts a
great impact on the urban construction, transportation, environment and artistic composition
of urban scenery, which has greatly characterized the urban space layout, physical features
and architecture style; while, on the other hand, the complex topographical and hydrogra-
phical conditions have limited the urban development to some extent, which has made the ur-
ban natural environment become obviously frail. Therefore, the development and planning of
mountainous city requires the scholar and researcher to integrate the research and study of
natural science and social science, including the theory and method of basic subjects, techni-
cal basic subjects, professional technical subjects, and to systematically study the natural en-
vironment of mountainous city from the perspective of economic benefit, ecological environ-
ment benefit and esthetics of urban sight. The study in the book is based on the practical
study and research of Chongqing urban area and has proposed a valuable study and evaluation

combined with theory, method and practice on the natural environment in mountainous city.
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