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Satisfying the increasing traffic demand with
the least amount of resource and environmental
costs, the sustainable development object of urban
traffic system determines that from long-term view-
point, it is necessary to establish urban integrated
traffic planning system with public transport as it is.
The planning idea of Transit Oriented Development
( TOD) is an important method to realize urban inte-
grated traffic planning system. Research and prac-
tice reveal that harmony and integration is the key
method to solve urban traffic problems. The inte-
gration of traffic system and land-use is the basic
problem. Urban traffic development strategy with
TOD provides ideas and ways to harmonize the traf-
fic and land-use systems, which brings out a series
of new research subjects and challenges in the field
of traffic planning.
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1 Introduction

From the viewpoint of healthy development of
cities and their urban traffic, both urban planners and
traffic planning engineers begin to realize that there is
an extremely strong mutual feedback relationship be-
tween urban land-use and the traffic system. Urban
land-use determines urban traffic demand, and differ-
ent land uses demand urban traffic systems with dif-
ferent characteristics to be adaptive with them. On
the contrary, the overall spatial arrangement of urban
traffic system and the configuration and organization
of traffic influence the land-use arrangement and ur-
ban spatial structure. Urban development is the inte-
gral process within which urban land-use and urban
traffic systems are interactional; they mutually facili-

tate and restrict each other. In urban traffic system,
public transport is the crucial point. Abundant for-
eign and domestic theoretical research and practice
experiences prove that public transport is a traffic
mode that is highly efficient, consumes less resource
and has favorable and friendly environment. It is the
public transport that becomes the key for determining
the sustainable development of urban traffic and
avoiding the disadvantages of many modern cities. In
fact, the development of public transit system, espe-
cially those with large capacity, greatly influences ur-
ban land-use. It will not only meet people's travel
demand, but also plays an active role in leading urban
spatial configuration.

During the 1980s, an American scholar Peter
Calthorp brought forward the idea of Transit Oriented
Development (TOD) and this idea has been gradually
accepted. The integral traffic planning oriented from
public transport, especially the one with large capaci-
ty, will objectively lead urban travel demand, config-
ure urban resources and greatly influence and lead ur-
ban spatial configuration . Thus to construct Chi-
nese urban sustainable mobility, it is an effective way
to conceive traffic planning theories based on the
TOD concept and take it as the core, to plan and
build integrated urban traffic system using these theo-
ries, and to bring the mutual feedback mechanism of
traffic and land-use into the planning process.

2 The Model of TOD Development

During the past 30 years, foreign scholars have

studied a lot the relationship between land-use devel-

opment and public transport. More specifically, they

have profoundly analyzed and researched how estab-

lishments of public transport influence urban structure

and land-use as well as the impact that urban land-use
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has on traffic mode and travel demand
From the view of TOD, it could efficiently re-

duce urban expansion, meet travel demand, optimize
the traffic system and reach the highest urban traffic
efficiency by emphasizing mixed development and
premeditated effective development of land-use around
transit system areas. It encourages the construction of
high quality public facilities and pedestrian environ-
ments in TOD areas. TOD does not exclude cars,
which ensures the harmonious development of urban
transport and the construction of urban integral traffic
system.

The implementation of TOD calls for regional
planning of towns and cities supported by public
transport systems. It also calls for the arrangement of
commerce, residence, office and public facilities
within the area suitable for walking near transit sta-
tions. In addition, it demands the road network that
is suitable for walking, the space that favors people's
comfort and convenient and direct passages that con-
nect the destinations. Near the transit stations, it
should provide types of dwelling of different prices
and densities and make the public space as the center
of people' s activities; it should be buildings instead of
parking that occupy this area. In the mean time, the
government should encourage the new construction
and redevelopment near transit lines in the already de-
veloped area by the means of unified development pat-
terns, favorable investment and favorable tax.

TOD mode is an important method to realize the
interaction between land-use and traffic system.
From the planning view, different land-use modes de-
termine the traffic attraction, traffic generation, traf-
fic distribution and the mode structure. The improper
land-use or over-intense development of the land may
lead to the insufficient traffic capacity in face of the
travel demand and the abnormal development of ur-
ban areas. From the land-use view, the traffic capaci-
ty and service quality change the urban structure and
land-use. They encourage the over-dense population
in the urban central area move towards urban transit
joints. Traffic, commerce, and residence centers be-
come more concentrated and its scale becomes larger,
so it finally forms the urban structure of various cen-
ters with diverse groups. Theoretical research and
practical experience on TOD show that land develop-
ment activities along transit lines, especially those
lines with large capacity, are extremely active. Most
social infrastructures concentrate near transit corri-
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dors with large capacity and main roads.
Traditional urban planning focuses first on urban

spatial structure and land-use, then plans traffic sys-
tems to meet urban need. However, actual traffic
system planning cannot correspond with land use dur-
ing the development. Yet traditional traffic planning
takes the "four-steps" method as its core[6] , then an-
alyzes the distribution of travel demand. After that,
it plans the road and transit network. One important
premise of such a comprehensive planning process is
that urban land-use, or, the spatial-temporal distri-
bution character of travel demand, is already fixed on
the whole. Traditional theory on urban traffic plan-
ning lacks a feedback mechanism and thus it could not
reflect the influence that the urban traffic system has
on urban development. Practical experience shows
that traffic planning using travel demand satisfaction
as a premise could not keep pace with rapidly urbaniz-
ing developments. It could not thoroughly optimize
Chinese urban traffic systems and could not construct
a sustainable urban traffic system. Traditional plan-
ning practice does not reveal the interactional mecha-
nism between urban land-use mode and transportation
system, and thus could not realize the harmony be-
tween traffic and land use. In fact, traffic planning
should be based on the optimal configuration of the
urban population, land, resources etc. And it should
realize the correspondence between urban planning
and traffic system planning so as to reach the objec-
tive of sustainable development. TOD is the unity of
traffic planning and various urban planning elements.
A primary point is that cities should develop public
transport systems first to meet the need of urban spa-
tial development and provide a pleasant urban atmo-
sphere so as to realize the optimization of transporta-
tion systems and public facilities.

3 The Connotation and Extension of TOD that
Is Suitable for Urban Development in China

Different countries and cities have different defi-
nitions of TOD. TOD projects in foreign cities mainly
involve real estate developments and regional con-
structions. Yet under the local intense land-use devel-
opment and the urban extension trend in China, TOD
needs to be based on the integration of urban planning
and urban traffic planning, and then to provide an ur-
ban traffic system. Such system should realize high
integration of traffic and land use, mixed transporta-
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tion modes, and advanced traffic planning and opera-
tion management. Such systems focus on public
transport as a principal component and it contains
various traffic modes that develop simultaneously and
harmoniously, within which travelers have several
choices. In addition, it is unobstructed, safe, highly
efficient, comfortable, environmentally friendly, en-
ergy efficient and economical.

Based on the TOD concept of interaction be-
tween urban development and urban traffic develop-
ment , public transit priority is essential to multimodal
traffic planning. Also, initiating public transit im-
provements prior to urban land development is essen-
tial.

TOD is an important way to realize sustainable
development. Urban sustainable development depends
on systemic and harmonious planning. Urban plan-
ning and traffic planning endorse not only the tempo-
ral uniformity of population, transport, economy,
environment, ecology etc, but also the spatial unifor-
mity of infrastructure and industry distribution. Serv-
ing as an effective sustainable mode, TOD ought to
represent the following aspects:

(1) Ensure that urban form, land use develop-
ment and investment for infrastructure support and
correspond with each other temporarily and spatially
so as to maximize the resource benefit.

(2) Minimize harm to environment caused by
urban development and social development so as to
maximize the environmental benefit.

(3) Consider most people's benefit so as to max-
imize equity and total social welfare.

Due to historical reasons, there are several prob-
lems of urban constructions in China. The lack of
theoretical research and interest in this field make
planners and decision-makers focus too much on solv-
ing local and partial problems and on dealing with
current issues. They neglect the presence of urban
configuration development and systemic cooperation.
The population is large and the land development is
intense in Chinese cities. To some extent, cities in
China have more innate advantages to develop TOD
than cities in foreign countries; such advantages in-
clude the mixture of commerce, habitation and work,
and the intense exploitation of old town center, urban
density, centralized strong government, land owner-
ship laws, etc. However the intense exploitation of
old town and disordered exploitation of outskirts
weaken the social environmental quality and make it

difficult to maintain high levels of service in the tran-
sit network. Through rapid developments during a
recent decade or more, people' s life of quality has
been continually increasing, which inevitably brings
suburbanization and a series of problems on transport,
environment and ecology[7]. Many cities of middle
and large size are changing from over centralization to
disordered extension, which follows steps of cities of
western countries. There are a large quantity of low
density residential districts of low density being devel-
oped in the outskirts of the city. Their land uses are
shifting toward single use residential developments,
which degrades the original advantage of intense
mixed development. A TOD model of urban traffic
planning in China is an important way to realize the
development of public transport systems before land
development, to support the intense exploitation of
urban land use and mixed land uses, to turn the ur-
ban development of disordered extension and to pro-
vide an integrated traffic system that supports a pleas-
ant society. It needs to begin with the arrangement of
urban spatial structure, then to consider the gather-
ing effect on cities and leading effect of high capacity
transit. Then combining a multimodal traffic system
with urban spatial arrangement, resource utilization
and environmental quality, will be social benefits
maximized.

From microscopic view, using rail as an exam-
ple[8-10], it is often impossible to develop ridership
on existing rail lines due to the unitary land use along
the rail lines and their limited exploitation. On the
one hand, because the government still holds the
travel-demand-satisfaction idea or cost limitations,
the reconstruction of old towns and exploitation of
land along rail lines are limited and slow. For exam-
ple, shopping and entertainment are mainly constitut-
ed by subway ridership. Yet travel for working,
which dominates most people's daily travel, is seldom
taken by subway. On the other hand, in the already
formed commercial center, the development and land
use are intense, the working density is high and the
demand for transit is large but it lacks the support of
rail. There are large quantities of bus lines on the
road, which on the contrary worsens the congestion
and decreases the roadway level of service. Planning
using TOD models could properly develop transit sta-
tions and corridors and could efficiently utilize urban
resources, taking advantage of both public and private
capital to the benefit of both.
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4 Urban Integrated Traffic Planning Based on
TOD Models

First, different strategies for urban develop-
ment, urban geography, environmental characteris-
tics, urban structure, land-use patterns and charac-
teristics of urban travel demand determine the transit
corridors that require large capacity. These traffic
corridors will become the core of main transportation
system that influences the urban population, land,
resource, environment, etc.

To meet the travel demand generated under cer-
tain urban land use arrangements, an integrated traf-
fic system must be in place. It will certainly bring
about the feedback to urban land use. At this time, it
could properly adjust urban structure and the density
of local land development, and then generate the
more manageable travel demand.

While configuring integrated traffic system is
mainly constituted by public transport, it should take
into consideration the urban resources, environment,
population etc, and should plan specific traffic infras-
tructure that meets the urban development needs ac-
cording to the policy made by decision-makers.

Below is a detailed process for urban integrated
traffic planning based on TOD ( Fig. 1) .

There are six stages in the planning process.
First, according to the environmental changes outside
of the traffic system, including urban structure, land
use and population displacement, it concerns the pri-
mary urban spatial structure, detailed land use and
distribution of population. Then we should plan tran-
sit corridors under the given urban spatial structure
and they should be optimized according to the urban
development strategy and the orientation of urban
function. Next we needs to judge the characteristics
of travel demand for different transit routes so as to
adjust microscopically again and again the land use
and population distribution. Then based on accurate
modeling of travel behavior, we could attain the char-
acteristics of travel demand for urban traffic, especial-
ly for public transport, and then optimize these char-
acteristics of travel demand by adjusting existing land
types. Next we plan the final transportation network
for all modes. At this time, we assemble public trans-
port lines according to distributions of travel demand
of different land uses. Also we should consider micro-
scopic factors such as urban environment, resources,
geographical characters and traffic efficiency to obtain
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finally a transit system plan as well as optimized re-
sults of urban land use, the traffic network, etc.

Macroscopically, at the same time as fixing the
objective of increased urban development, defining
urban development zones and properly arranging the
distribution of population and industry, overall ar-
rangement of transit with large capacity should be
planned. During the stage of urban design and zon-
ing, we should sufficiently consider the interaction
between urban traffic and land use. On the one hand,
we should choose mixed road sections that are highly
and intensely exploited to arrange the transit stations.
On the other hand, in addition to sufficiently consid-
ering the directions of lines and the arrangements of
transit stations, it should plan or adjust synthetically
such land use types along transit corridors with large
capacity as residence, commerce or office and balance
the scales of different land uses along the corridors
and reasonably arrange the dense areas and open areas
of community. Corresponding with traffic planning,
the urban design should adjust in such aspects as land
arrangement, pedestrian facilities, street arrangement
and design rules for transit stations so as to build a
community environment overwhelmed by public
transport.

Microscopically, according to geographic and re-
gional characteristics of the land as well as the dis-
tance between the land and transit station, we should
fix the land use character and its level of develop-
ment . Near transit stations and especially over the
transit stations, we should arrange such land type as
commercial centers and office buildings, which are
high activity trip generators, and increase the ex-
ploitation of these lands so as to extend the scope that
the public transport directly serve and thus increase
the attraction of public transport. At the same time,
by land use policies, it should strictly control the ex-
ploitation of land that is far away from large capacity
transit with and limit the intensity of such develop-
ment in order to reduce the traffic generation.

5 Research Topics

The realization of urban integrated traffic plan-
ning based on a TOD model as mentioned above de-
pends on the strong support of basic research. In gen-
eral, it should strengthen research on the topics as
follow.

(1) The relationship between integrated planning
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Fig. 1 detailed process for urban integrated traffic planning based on TOD
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of land use and traffic system and urban sustainable

development;

(2) The analysis of mechanism on the interac-

tion between transportation system and land use;

( 3 ) The forming mechanism of traffic corridors;

(4) The influence that the traffic system has on

residential selection and commercial selection;

(5) The analysis about influencing factors of the

scale of transit node;

(6) Planning theory of land-use that is around

transit nodes;

(7) The influences of transit nodes on economi-

cal activities;

(8) The influences of TOD on spatial structural

arrangement (population, industry etc);

(9) The influence of TOD on traffic characters

(travel distribution, travel structure, travel distance,

travel time etc);

(10) The relationship between TOD and urban

traffic efficiency (mobility);

(11) The relationship between TOD and the

neighborhood;

(12) TOD and urban economy development;

(13) Research on the policy and institution of

implementation of TOD.
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