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Preface

The industrial revolution originated in Britain first led to the urbanization of
developed countries, and then promoted the urbanization process of the world.

According to the experience of urbanization development in various countries,
following the process of urbanization, on the one hand, a large amount of non-urban
population becomes urban population, and a large amount of non-urban land becomes
urban land. On the other hand, the existing facilities in the city are updated and the
land is re-developed.

At present, urbanization in developing countries is developing rapidly. However,
due to the weak foundation of urban construction, there is a great demand for
upgrading and functional improvement of existing facilities in cities in the process of
urban expansion. It can be said that urban expansion and urban renewal are carried
out simultaneously, which is a very different aspect of urbanization development
between developing countries and developed countries.

Therefore, in the process of urbanization in developing countries, attention should
be paid to both urban expansion and urban renewal. In the process of urban renewal,
land redevelopment is a very important way. Land redevelopment will inevitably
break the balance of traffic supply and demand of the land and its surroundings
because it changes the original land use pattern. What happens to transport when
that balance is broken? It is worth studying how to make a good plan to guide the
development before the balance is broken.

Since 2001, our team did a lot of various types of traffic impact analysis project,
including residential facilities, office facilities, residential-office mixing facilities,
commercial facilities, commercial-residential mixing facilities, sports facilities,
industrial facilities, and transportation facilities, etc. The development and construc-
tion of these facilities are mostly the redevelopment of urban land use. From the point
of each project in isolation, they have very limited impact on urban traffic, or just
have a local impact. From the city as a whole, however, especially from the perspec-
tive of urban renewal in the process of urbanization, using the current traffic impact
assessment standard to analyze traffic problems that are caused by the development
projects is far from enough. Therefore, in 2008, our research team submitted an
application to the Ministry of Education for the Doctoral Fund project Research on
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Traffic Congestion under the Condition of Urban Land Redevelopment and obtained
the funding. In 2017, we further submitted an Integrated Traffic Impact Analysis
Method for Urban Renewal project to the National Natural Science Foundation and
obtained funding.

The main content of this book comes from a part of the research results of the
Doctoral Fund project and the Nature Fund project. Hereby, I would like to express
my sincere gratitude to the Doctoral Program Foundation of the Ministry of Education
and the National Natural Science Foundation.

Much of the research in this book has benefited from the relevant research of
the postgraduate students in our research team. Their innovative ideas and research
results have enriched the content of this book. I would like to express my sincere
thanks to Hong Pan, Feifei Zhang, Lin Xiao, Junwei Yi, Xiaoting Zhang, Sicheng
Hao, Yuning Jin, etc.

This book references many researchers’ research results in the process of writing.
These research results are listed in the book’s reference list. Here, I also express
my heartfelt thanks to the authors of the cited researches. And special thanks to the
support of National Center for Smart Growth Research & Education at the University
of Maryland. Thanks to Frederick W. Ducca, Gerrit Knaap, Xin Ye, Sabya Mashra,
and others for their constructive suggestions.

In addition, some graduate students in our team also participated in the proof-
reading of the paper, including Tianshuang Gao, Yan Yan, Xue Luo, Wenxuan Wang,
Mengfei Cao, Hao Sun, Chenxi Wang, etc. In particular, Yuning Jin did the full-text
proofreading, image processing, and typesetting. Many thanks to them for their hard
work in bringing this book to fruition.

Due to the author’s limited level and time, this book is bound to have many flaws.
Please do not hesitate to criticize and correct.

Shanghai, China Yanli Wang
Winter 2021
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Chapter 1 ®)
Introduction Check for

The sustainable development of cities and urbanization is inseparable with urban
renewal, and one of the main ways of urban renewal is urban land redevelopment.
Urban Land redevelopment, especially in the middle and late stages of urbanization,
is an important way to maintain urban vitality and upgrade the energy level of city.

This chapter gives a brief introduction to the meaning of urban land redevelop-
ment and its development situation at China and abroad, and then analyzes several
international classical cases. Throughout the history of urban renewal and redevel-
opment, it is not difficult to find that the transportation system is an important aspect
involved in redevelopment. The way to deal with the transportation system directly
affects the traffic operation after land redevelopment. The land redevelopment can
alleviate traffic congestion, and can also cause traffic problems and traffic congestion.

1.1 Urban Renewal and Urban Land Redevelopment

The development process of the city is a metabolic process that is continuously
constructed and updated. In this process, there are two forms: new development and
redevelopment of urban land. And the redevelopment of urban land is the main way
of urban renewal.

Cities are the combination of “territory” and “bazaar”. Territory is mainly for
defense and surrounded by walls. Bazaar refers to places where transactions take
place. The most primitive “city” is formed by the exchange of goods and the gathering
of people. Therefore, as early as the agricultural era, cities appeared. The emergence
of cities is a symbol of human maturity and civilization. However, in the era of
agricultural economy, the level of productivity is low and urban development is very
slow. By the end of eighteenth century, the world’s urban population accounted for
only 3% of the total population in the world [1].
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2 1 Introduction

In the nineteenth century, with the rise of the industrial revolution, the emer-
gence of large-scale machine industry and socialized production, and the emergence
and development of capitalist mode of production, many new industrial cities and
commercial cities emerged. This led to a rapid growth of urban population, increased
the proportion of urban population, and accelerated urbanization.

Britain is the origin of the Industrial Revolution and the country with earlier
urban development. Its urbanization level was about 20% in the mid-eighteenth
century before the beginning of the Industrial Revolution. After the beginning of the
Industrial Revolution, the urbanization of Britain began to develop rapidly. London,
the capital, was the only big city with a population of more than one million in the
world in 1800. By 1851, the urbanization rate of Britain had reached 51% (as shown
in Fig. 1.1 (a)). While, in the United States, the urbanization level was no more than
20% in 1860, before the formal beginning of the Industrial Revolution; But after the
beginning of the Industrial Revolution, cities developed rapidly, and the urbanization
rate had risen sharply to 51.2% by 1920 (as shown in Fig. 1.1 (b)) [2, 3].
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Fig. 1.1 The development of urbanization in Britain and the United States. a The development of
urbanization in Britain. b The development of urbanization in the United States
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From the process of urban development in developed countries, cities have expe-
rienced four stages: urbanization, suburbanization, Counter-urbanization and re-
urbanization [4, 5]. In the stage of urbanization, urban development is mainly concen-
trated in the central area, where the population gathers and the urban population grows
rapidly. During the period of suburbanization and counter-urbanization, the popula-
tion spreads and migrates to the suburbs of the city, even to the countryside and small
towns farther away from the city, and the population growth in the central area is slow
or even reduced [6]. At this stage, the decay of central cities causes many problems,
including empty central cities, land shortage, energy waste, traffic congestion, envi-
ronmental pollution and so on. Therefore, European and American countries took
the lead in launching a large-scale “urban renewal” campaign, and urban renewal as
a proper term began to appear in the field of urban study. Through urban renewal,
including rebuilding the central area and actively developing the declined areas of
the urban center, the population can be attracted to the urban center again, and the
city can enter the stage of re-urbanization.

For China, although the development speed of the city in the mid-20th century was
faster than in any previous period due to the impact of the industrial revolution, the
urbanization process was very slow compared with the developed countries due to
factors of political and social system at that time. The proportion of urban population
never exceeded 20%, until the reform and opening up in the late 1980s. From then,
the city began to develop rapidly (Fig. 1.2). At present, China is in the stage of
rapid urbanization. The suburbanization has begun to appear in some large cities.
Many cities have or will carry out large-scale urban renewal projects such as old city
reconstruction to ensure the rapid development of urbanization.

From the process of urban development, we can see that urban development and
urban renewal are inseparable, urban renewal promotes the development of cities and
urbanization, and urban development also needs continuous urban renewal. In fact,
since human beings began to live in cities, there have been “urban renewal” activities.
In the early stage, owing to the destruction of natural factors such as fire and aging, the
cottage had to be rebuilt again and again with wood or clay, and then the house built
with stone became a renewal trend; With the rapid development of urbanization after
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Fig. 1.2 The development of urbanization in China from 1949 to 2013 [7]
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the Industrial Revolution, cities need to be expanded and renewed to accommodate
the increasing population. In the mid-term of urbanization, especially the emergence
of alarge number of urban problems caused by suburbanization has triggered a large-
scale urban renewal movement. The development of city itself is a metabolic process
of constant construction and renewal.

Urban renewal is a kind of necessary and planned rebuilding activity for urban
areas that are not suitable for modern urban life. Its goal is to take conscious inter-
vention measures to solve the urban problems that affect or even hinder the urban
development in the process of urban development, and to make the urban metabolism
occur again. It is a social process of urban comprehensive essence from disintegration
to transformation [8].

Urban renewal involves a lot of contents. The earlier and authoritative definition
of urban renewal was elaborated at the first Research Conference on urban renewal
held in The Hague, the Netherlands, in August 1958. That is, “People living in cities
have different expectations and dissatisfaction with the buildings they live in, the
surrounding environment or travel, shopping, entertainment and other life activities.
And for the renovation of the houses they live in, the improvement of the environment
such as streets, parks, green spaces and bad residential areas should be carried out as
soon as possible, especially for the improvement of land use form or regional system
and the implementation of large-scale urban planning undertakings, in order to form
a comfortable living environment and beautiful city appearance, etc. Including all
these related improvements, urban construction activities are urban renewal” [8].

Similar to urban renewal, there are many other expressions, such as urban recon-
struction, urban transformation, urban recovery, urban renaissance, urban regenera-
tion, urban redevelopment, old district reconstruction, old city renovation and so on.
In essence, urban renewal refers to the demolition, transformation, investment and
construction of a declining area in a city to make it develop and prosper again. There-
fore, these concepts are either a manifestation of urban renewal or cover a specific
aspect. The White Paper Policy for the Inner City on Urban Renewal, published in
1977 in Britain, clearly points out that urban renewal is a comprehensive way to
solve urban problems, involving economic, social, cultural, political and material
environment, etc. [9].

Thus, urban renewal includes not only the material renewal of objective entities
(such as buildings and facilities), but also the non-material renewal, such as the
renewal and continuation of various ecological environment, spatial environment,
cultural environment, visual environment, recreational environment, as well as the
continuation and renewal of neighborhood social network structure, psychological
stereotype, emotional attachment and other environment or culture. Therefore, urban
renewal includes the following aspects: (1) adjustment of urban industrial structure
and selection of leading industries; (2) orientation of urban nature and function; (3)
determination of the suitable size of urban population; (4) establishment of urban
development intensity; (5) positioning of urban spatial image (including regional
urban image and urban spatial image); (6) Urban land use layout and structural
adjustment; (7) Renewal of road traffic system; (8) Renewal of urban culture; and



1.1 Urban Renewal and Urban Land Redevelopment 5

(9) Measures and suggestions for implementation of urban renewal and other related
diversified objectives and countermeasures [8].

Urban renewal can be implemented in three ways: Redevelopment, Rehabilitation
and Conservation [10].

(1) Redevelopment or Reconstruction

Redevelopment or reconstruction is to demolish buildings on urban land and
make new and rational use of land in line with urban development. This is the most
complete way of renewal, but this way may have a positive or negative impact on the
urban space environment and landscape, social structure and changes in the social
environment. At the same time, it is riskier in investment, so it can only be used when
there is no feasible alternative.

(2) Rehabilitation

Renewal projects of rehabilitation mainly include improvement of fire-fighting
facilities, infrastructure and public service facilities, improvement of street elevation,
environmental renovation and energy-saving renovation of existing buildings, and
they do not change the main structure and use function of buildings. It is to renovate or
renew all or part of the building so that it can continue to use. The way of rehabilitation
cost shorter time than reconstruction. It can also relieve the pressure of resettlement
and it needs to invest less money. This way is suitable for areas or buildings that need
to be renewed but can recover without reconstruction. The purpose of rehabilitation
is not only to prevent their continued decay, but also to further improve the living
environment of the area.

(3) Conservation

Conservation is the repair and protection of existing urban structures and entities.
It is suitable for areas where buildings are fully maintained and in good condition.
This way is the most relaxed and flexible, and the lowest cost method. It is a preven-
tive measure for urban areas where social and economic activities are functioning
normally.

Although the ways of urban renewal are divided into three categories, in the actual
urban renewal work, it is often flexible to use in the specific engineering practice,
according to the specific local conditions, which can adopt either a way or a mixed
way.

1.1.1 Urban Land Redevelopment

From the way of urban renewal, we can see that redevelopment is a main way of
urban renewal. The so-called urban land redevelopment, also known as urban land
reuse, is the secondary development of local land by changing or not changing the
nature of land use on the basis of existing urban land use [11].
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The concept of redevelopment is actually relative to new development in terms of
development object. New development is the transformation of land from non-urban
use (such as agricultural use) to urban use. While redevelopment is based on the new
development of urban land, replacing and upgrading the original land type, structure
and spatial layout because of the requirements of social and economic development,
for example, the transformation and reconstruction of the declining areas in urban
built-up areas. Its typical form is old city regeneration, but it is not limited to the
transformation of old districts [12].

New development is the expansion of the city, the engine of urban development,
and the construction of the initial urban spatial layout. As the main way of the initial
and medium-term urbanization, it directly affects the shape and scale of the city. And
redevelopment is the renewal process of urban built environment, which also has an
important impact on urban economic development and spatial evolution. Especially
when the urban development enters the middle and late stages of rapid urbaniza-
tion, due to the restriction of land resources, which means the expansion of land
use scale and the development of new towns are restricted, the central urban areas
begin to decline because of its original low land use efficiency and the appearance of
suburbanization. Therefore, urban land redevelopment has become an important way
of urban development and an accelerator of urbanization. Through repeated recon-
struction of urban space, urban development is promoted in the changing process.
Only through rational redevelopment, urbanization can be guaranteed to steadily and
healthily enter the later stage of development or the stage of re-urbanization.

According to the difference of redevelopment area and object, there are many
classification methods for urban land redevelopment. In terms of functional districts,
it can be divided into redevelopment of central area, redevelopment of industrial area,
redevelopment of waterfront area, redevelopment of large-scale project base and so
on. Specific to a site, according to the nature of the original land, it can be divided
into residential redevelopment, industrial redevelopment, commercial redevelopment
and so on. In practice, there may be multiple types of land redevelopment, that
is, comprehensive redevelopment. Different types of redevelopment have different
emphases and concepts, and the main period and contents of redevelopment are also
different.

As the main way of urban renewal, urban land redevelopment also involves many
aspects, mainly including adjustments and changes in one or more of the following
areas: (1) the industry carried by the land; (2) the spatial image of the area; (3) the
layout and structure of the urban land; (4) the road traffic system; (5) the nature and
function of the land; (6) the intensity of land development; (7) the resident population
and employment carried by the land; and (8) the urban culture carried by the land;
and so on.
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1.2 Development of Urban Land Redevelopment

As the main way of urban renewal, urban land redevelopment is also one of the
main ways of urban development, which can also be regarded as a major measure
to improve the city environment. It is important to urban planning and embodies in
every stage of urban development.

1.2.1 Related Theories and Practice in Developed Countries

As early as before the Industrial Revolution, various countries had different scales of
renewal, mainly aimed at the natural renewal process of the serious material aging
existing in cities. In this period, the size of city is generally small. Functions of
cities are relatively simple and their development is relatively slow. In the nineteenth
century, with the rise of the industrial revolution and the development of urbanization,
urban problems began to emerge, and urban land redevelopment began to attract
attention. Since then a lot of exploration has been made on the theory and practice
of redevelopment.

(1) Development of Theories

The theory of urban land redevelopment originates from the research on the
improvement measures of urban problems, including the exploration of urban form.
As early as the first half of the nineteenth century, some utopian socialists put forward
various ideas about redevelopment, of which improving housing and urban planning
was taken as one of the measures to cure urban social diseases. At the turn of the
nineteenth and twentieth centuries, due to the congestion in big cities, E. Howard
put forward the idea of “garden city” from a spatial perspective, and designed a
convenient transportation system as a support. The idea of “garden city” provides
a references for urban redevelopment and it is also the beginning of modern urban
planning [13]. At the same time, to solve the overcrowding in big cities after the
Industrial Revolution, researchers put forward many other measures. For example,
P. Geddes’ comprehensive studied on the evolution of urban development from a
cultural perspective, and pointed out that redevelopment needs to be incorporated into
urban planning and should retain the unique historical characteristics of cities [14].
While C. Sitte recognized the differences between old and new cities from an artistic
perspective, and mentioned the difference between new construction and reconstruc-
tion in handling transport facilities, which is widely used in urban reconstruction [15]
in later period.

After World War I, aiming at the problems of urban development and reconstruc-
tion, some new theories of urban space began to form, such as Concentric circle
mode and subsequent sector mode and multi-core mode and so on. In addition,
there are theory of determinant spatial city which emphasizes spatial concentra-
tion (also known as “contemporary city”) and the theory of Broadacre city which
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emphasizes dispersion against spatial concentration. These explorations of urban
space provide a reference for the later urban renewal and reconstruction. During this
period, the Athens Charter drafted in 1933, outlined the problems faced by modern
cities, including traffic problems. It also pointed out the causes of traffic conges-
tion and proposed measures to be taken and the tasks of urban planning, taking
improving society as the urban planning goal. The Athens Charter is a milestone in
the development of modern urban planning theory as well as redevelopment [16].

After World War II, starting with T. Sharp’s book A Planning for Rebuilding,
more urban planning theories about urban reconstruction emerged. Many scholars
such as J. Goodman and L. Keeble have studied the post-war urban planning [17, 18],
and J. Jacobs criticized the urban reconstruction and renewal from a special angle,
contributing to better urban redevelopment [15]. The Machu Picchu Charter drafted
in 1977, further elaborated on the content and objectives of urban planning on the
basis of the Athens Charter, emphasizing comprehensive and dynamic planning, and
corrected the car-oriented urban development concept of the Athens Charter, clearly
pointing out the importance of public transportation and urban reconstruction. It has
an important impact on the future development of cities and transportation [19].

After the 1980s, the development of urban planning theory was diversified, and
more theoretical research on urban space development emerged and developed, such
as the compact city, the multi-center city, and the sprawling city, which provided a
theoretical basis for reshaping and redevelopment of urban space [15]. Among them,
the compact city, advocating and emphasizing urban redevelopment, are considered
to be the most effective urban spatial structure patterns [20-22]. At the same time, the
theory of new urbanism and smart growth came into being. New urbanism advocates
the creation and reconstruction of a diverse, walkable, compact, mixed-use commu-
nity. And its two cores are the traditional neighborhood development theory (TND)
and the transit-oriented development theory (TOD). Smart growth advocates making
full use of urban stock space, emphasizing the reconstruction of existing communi-
ties, increasing residential density, emphasizing the use of buses, and redeveloping
abandoned and polluted industrial land, reducing the running cost of infrastructure
facilities, housing construction [23-25]. In addition, ecological planning and sustain-
able development have also attracted the attention of scholars, providing new vitality
for the theory of redevelopment. Transportation has been taken seriously in this era,
and even guided the reshaping of urban space. Regardless of the urban spatial devel-
opment pattern, it involves and requires a corresponding transportation system as a
support.

At the same time, many scholars have carried out a series of studies on specific
issues of urban land redevelopment. For example, Savoie did an analysis on suburban
redevelopment [26]; Desfor and William discussed port redevelopment [27, 28];
Horridge and Sears put forward some targeted strategies for brownfield redevelop-
ment [29, 30]. In these specific issues, they all involved dealing with the transportation
system during redevelopment.
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(2) Practice and Regulations

These theories of urban redevelopment planning are closely related to the devel-
opment of cities. They originate from practice, transcend practice, and in turn guide
practice. Therefore, with the development of theories, the practice, related laws and
policies are constantly improving.

In early practice of urban redevelopment, the most influential one was the Paris
Planning run by Osman, a French officer, in the nineteenth century. Since 1853, the
17-year urban renewal of Paris has basically completed the transformation from an
old Paris to a new Paris [31]. In the reconstruction of Paris, comprehensive arrange-
ments have been made for roads, housing, municipal construction and land manage-
ment. Some traffic measures, including the reconstruction and expansion of railway
stations, the construction of a railway network around the city, and the reconstruction
and expansion of roads leading to urban areas, have saved the transportation system
of Paris which is all most paralyzed [32]. The renovation of Paris has made a useful
exploration for urban renovation, and the cities such as Cologne and Vienna have
followed.

From the end of the nineteenth century to the middle of the twentieth century,
there were cases of redevelopment in big cities, but most of them were small size
with little influence. After World War II, the redevelopment of big cities in various
countries became more and more active, and the relevant laws and regulations began
to improve day by day.

After World War II, major cities in Europe have undergone urban renewal and
renovation. Paris was once again undergoing large-scale urban renewal and trans-
formation. In the first 20 years after war, urban renewal and transformation was
mainly busy with the transformation of dilapidated urban areas and improvement of
public facilities. But transformation of this stage is too pursuing modernization to
ignore the urban texture, and it faced re-renovation or even reconstruction 30 years
later. At the end of 1967, France promulgated the Land Planning Act, which made
significant adjustments to the urban renewal policy. After the 1970s, it began to imple-
ment the agreed development zone system. It adopted the market operation mode of
government-led and public—private cooperation, and coordinated the interests of all
parties. It integrated the urban landscape, land and transportation, and was taken as
an important tool for urban renewal and transformation [33]. In the late 1970s, urban
renewal was regarded as the primary content of urban policy and, Paris launched
large-scale renovation in the 1980s followed by a series of space renovation plans
to welcome the arrival of the new millennium in the late 1990s. Traffic problems
in these renovation plans have once again been put in the first place, but unlike the
renovation in the 1950s and 1960s, this time they refused cars, vigorously developed
public transport, and solved traffic problems through a complete subway and public
transport system. In short, in the middle and late twentieth century, the large-scale
urban renewal and transformation in Paris was based on long-term planning research,
using the agreed development zone system as a tool; and it was rational under the
guidance of space development theory, which had a far-reaching impact on the urban
development of Paris [34].
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In addition, the redevelopment experience of industrial zones in Birmingham-
Manchester of England, Alsace-Lorraine of France, France and Ruhr of Germany,
have been well known in the world [35]. Among them, the British government also
published a white paper on urban regeneration policy in 1977, aiming at social,
economic and cultural renewal of the city, which transformed a declined city that has
become a burden of society into a social asset [36]. In order to solve the recession
and achieve the revival of the inner city, the United Kingdom established the urban
development corporations. A development company corresponded to a specific urban
area, which is responsible for attracting private investment and building the inner city
area. Since the 1980s, British cities have made considerable achievements through
urban renewal. For example, Cardiff and South Wales have completed their economic
restructuring and gotten out of the dilemma [37] after suffering from the decline of
heavy and polluting industries such as coal and steel. Remarkable results of renewal
have been achieved in London’s Docklands and the Thames basin.

At the same time, urban redevelopment in the United States originated from
the slum-clearance movement to revitalize the urban economy after the first world
economic crisis. From the end of the nineteenth century, it mainly experienced the
following stages. (1) From the end of the nineteenth century to the early 1930s, the
main manifestation is the beautification movement of the city. The United States
Congress passed the Urban Reconstruction Act in 1867 and New York promulgated
the Zoning Ordiance to control land use and building height, which were amended
into the zoning resolution in 1961 to adapt to the new situation [38]. (2) From the early
1930s to the early 1970s, there were large-scale urban renewal plans [39] during this
period, the Housing Act was promulgated in 1937, and it was revised by the United
States government in 1949 based on its practical experience. In 1954, the act was
identified as a city renewal plan to eliminate degraded areas. Since then, the United
States has launched a large-scale urban renewal and development plan [40]. (3) From
the early 1970s to the end of the twentieth century, it was mainly urban replacement.
Urban renewal plan was abolished by Congress in 1973, and then Community Devel-
opment Project was adopted in 1974. And (4) From the end of the twentieth century
to nowadays, it is mainly government-led urban regeneration under the concept of
smart growth [12]. Smart Growth is a city growth strategy against urban sprawl [41,
421, which covers planning, land, transportation and other aspects. Filling develop-
ment and redevelopment are two technical measures to improve land use intensity
advocated in smart growth management. This strategy has been widely recognized
and strongly advocated by many states of the United States. In 2000, the National
Center for Smart Growth (NCSG) was established at the University of Maryland to
study smart growth and related land and transportation issues and to conduct prac-
tical research on smart growth programs and regional growth programs in Maryland.
In 2002, the American Planning Association (APA) developed a legislative guidance
manual on smart growth [23, 43].

Apart from Europe and America, the urban redevelopment in East Asia is repre-
sented by Japan and Korea. At the end of the nineteenth century, there is rapid rise of
industrialization and urbanization in Japan, but infrastructure cannot keep up with the
pace of economy and population, which limits the further development of cities and



