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Structure of Presentation

� Part 1: Definition and Connotation of Sustainable 
Urban Mobility in China

� Part 2: Current Status and Challenges of Sustainabl e 
Urban Mobility in China 

� Part 3: Towards Sustainable Urban Mobility: Initial  
Practice in Chinese cities

� Part 4: Countermeasures for Realizing Urban 
Sustainable Mobility 
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Project Outputs
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Part 1

Definition and Connotation of Sustainable 
Urban Mobility in China
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Definition of sustainable urban 
mobility in China

After analysis of existing definitions, Chinese urba n 
transport development stage and characteristics, the 
concept of sustainable urban mobility is given by us  as 
followings:

� Sustainable urban mobility system is a comprehensive 
urban transport system that can meet the reasonable 
demands of present urban development for mobility to t he 
utmost extent at a relatively fewer resource and lowe r 
environmental cost, without compromising the ability of 
future generations to meet their own needs.

� The system shall be: 
safe, smooth, convenient, comfortable, environment-f riendly, 
energy-efficient, highly efficient and highly access ible.
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� Goals in China: meet the demand for mobility, 
optimize use of resources, improve environmental 
quality, promote social harmony, decrease traffic 
accidents so as to realize the virtuous cycle of 
society, economy, mobility and environment. 

Goals of sustainable 
urban mobility and 
related environmental 
and resource issues
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Goals facing the rapid urbanization 
and motorization in China
� China is undergoing a period of continuous and 

rapid economic development, rapid urbanization 
and motorization. 

� Many Chinese cities are suffering from serious 
urban transport problems such as traffic 
congestion, environmental pollution, energy 
problem and traffic accidents. 

� Concrete goals for Chinese cities are the following :



INSTITUTE OF TRANSPORTATION ENGINEERING, TSINGHUA U NIVERSITY

� Meeting the demand for mobility derived from social and 
economic development

� Improving transport efficiency and mitigating traffic jams
� Promoting development of public transport
� Coordinatting development of mobility and land use
� Optimizing use of resources and improving efficiency in 

using resources
� Reducing environmental pollution and promoting virtuous 

cycle of ecosystem
� Promoting social equity and harmony
� Improving traffic safety
� Integrating the urban transport system
� Establishing assurance system for sustainable urban 

mobility system
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Influencing factors

� Urban form and land use 
� Urban transportation structure 
� Urban transport infrastructure
� Urban traffic management 
� Travel demand management



INSTITUTE OF TRANSPORTATION ENGINEERING, TSINGHUA U NIVERSITY

Urban form and land use
� Transport and land use are interrelated and mutually 

influences each other. 
� From the view of transport planning, the travel 

characteristics dependent on different land use 
patterns. Adjustments in urban form and land use will 
greatly change the demand characteristics. 

� Transport system provides fundamental services to 
support social and economic activities. 

� To achieve the sustainable development of urban 
mobility, one cannot only consider transport side, but 
also urban form and land use pattern. 
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Urban transportation structure
� A transport structure is the composition of different 

transport modes working orderly and reasonably. 
� Urban transport system consists of various modes, 

motorized and non-motorized, public and private. They 
have different technical and economic characteristics, 
including speed, capacity, energy consumption, 
environmental influence, operational cost, accessibility, 
comfortableness and safety. 

� For urban in China, due to the limited land resources, 
public transport should be prioritized in the 
transportation structure for the reason that public 
transport can reduce land use, energy consumption 
and environmental impacts. 
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Urban transport infrastructure and 
traffic facilities
� Urban transport infrastructure and traffic facilities, from 

the supply side, plays an important role in transport 
system. 

� The features of urban transport infrastructure have a 
great influence on urban development. 

� Hierarchical structure, functionality and connectivity of 
road network are also affecting the traffic situation 
strongly.

� Improve the traffic management facilities is one of a 
key measure to improve the efficiency of road traffic. 



INSTITUTE OF TRANSPORTATION ENGINEERING, TSINGHUA U NIVERSITY

Urban traffic management
� Urban traffic management is the guarantee system for 

optimal use of transport infrastructure. 
� The goal of traffic management is to achieve safe, 

smooth, efficient, convenient, comfortable, equity, 
energy-saving and environment-friendly transport.

� It is worth noting here that the urban traffic 
management is a systematic approach involving efforts 
from a wide range of different organizations and 
different areas including planning, design, construction, 
operation, management and evaluation. 
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Travel demand management
� Travel demand management, from the demand side, 

provides large amounts of strategies to adjust and 
control urban travel demand. 

� The strategies, by means of transport planning, policy 
and traffic management, seek a balanced relationship 
between travel demand and supply temporally and 
spatially. 
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Part 2

Current Status and Challenges of 
Sustainable Urban Mobility in China 
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Current Status and Challenges of Sustainable Urban 
Mobility in China 
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China Urbanization Rate(1949-2007)

Urbanization Rate in 
China during 1949-
2007 

0

5

10

15

20

25

30

35

40

45

50

19
49

19
51

19
53

19
55

19
57

19
59

19
61

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

Ur
ba

ni
za

ti
on

 R
at

e 
(%

)

0

100

200

300

400

500

600

700

800

19
49

19
51

19
53

19
55

19
57

19
59

19
61

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

Ci
ty

 N
um

be
rs

Total Number of Cities 
in China during 1949-
2007 



INSTITUTE OF TRANSPORTATION ENGINEERING, TSINGHUA U NIVERSITY

The spatial expansion of cities

Dalian (1600-2000)

Beijing (1984-2002)
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� Take Beijing for example

� The travel volume attracted 
within “The Third Circle” road in 
Beijing takes a proportion of 
60% of the total travel volume in 
the city area. And travel amount 
generated in the old city area 
within “The Second Circle” road 
takes a proportion of 47%.

� The motor vehicle travel 
intensity in the city area is 3.6 
times as much as that in the 
suburb area. 

� In the past eight years, vehicle 
travel intensity in the old city 
area has increased for 1.6 times. 
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The increasing traffic in core cities
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� At the end of 2007, motor vehicle population is 
159,777,600 with the growth of 10.02% compared with 
the previous year, among which motor vehicles 
(including three-wheel vehicles and low-speed trucks), 
motorcycle population are 56,967,700;87,096,600 
respectively, accounting for 90.61% of the country's 
total vehicle population. 
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Left figure shows the growth of the automobile population from 1991 to 
2007. Right figure shows the vehicle population in Beijing from 77,000 
in 1978 to 3,000,000 in 2007. The private automobile population has 
excess 35,000,000 in 2007. 

automobile population in 
China (Noted: the 
automobile population 
including the three-wheel 
automobiles and the low-
speed tracks since 2006) 

Vehicle population in Beijing 
(1978-2007.5) 
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Vehicle population
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Serious traffic congestion
Traffic congestion in Beijing
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Some Congestion Spots in Beijing

Beijing Railway Station West Changchun StreetChongwenmen West

Ping’an Street Xinjiekou Xuanwumen West
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Dalian

Three years ago

NOW, …
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Low investment on Transportation

� The investment on transport infrastructure is 
irrational and the development of public 
transportation is rather slow.

� The ratio of investment on road, including highway 
to the investment on public transportation, 
including subway in the period of “Eighth Five-
Year ” reached 8.2:1.8. Because of the extreme lack 
of fund for public transit, the service level of pu blic 
transportation infrastructure in the city is very l ow. 
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� The transportation system lacks in integration and 
the existing resource has not been utilized fully.

� The transportation planning and urban spatial 
layout planning are lack of coordination. 

� Construction of various transportation equipments 
lacks integration and match.

� The operation management of various 
transportation systems lack integration.

� The management departments of transportation 
lack communication and coordination.

Lack of Integration
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Hubs ?
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Parking Demand vs. Supply

� In Shanghai, proportion of 
berths lacked is up to 38% in 
total. 

Parking Disorder

38%50%22%
Proportion 
of berths 

lacked

221 000162 00059 000Lack

369 000162 000207 000Supply

590 000324 000266 000Demand

total
Non-

Residential
Residential 
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The Traffic Accident Rate Remains High
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Transport Pollution has been Increasingly Serious

� The photochemical smoke pollution characteristic of p ollution 
discharged by motorized vehicles has been gradually mo re 
serious in several big cities such as Beijing, Guangz hou and 
Shanghai, and the amount of NOX and O3 representing t he 
characteristics of air pollution by motorized vehicles has 
seriously exceeded the standards. 

� Moreover, the concentration of NO2 in Guangzhou, Beiji ng, 
Ningbo, Wuhan and Shanghai is rather high and has exc eeded 
the state standard. The air quality has been seriously  
deteriorated and blended pollution of smokes and exh aust of 
motorized vehicles has emerged.

� As for mobility noises, though the average figure of  the noises 
on urban roads can reach the state standard, the rate of  the 
noises on arteries of the most cities exceeding the standard is 
rather high. 
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Emissions of automotive pollutants 
and their hazardous 

 
Pollutants Hazardous Contribution 

rate on urban 
pollutant 

concentration 
NOx NO has little toxicity itself, but in the air it will be oxidized quickly 

into NO2 with great toxicity. NO2 has oxidation feature that can harm 
the human lung. 

73% 

CO Colorless, tasteless, odorless flammable toxic gas. It prevents 
hemoglobin from transporting oxygen to the body, causing lack of 
oxygen, paralyzing central nervous system, causing feeling, 
understanding and memory dysfunction, and so on. 

80% 

HC HC reacts with NOx and generates O3 which is strongly oxidizing, 
could seriously damage the lung, causing acute respiratory disease, 
and may trigger photochemical smog pollution incidents. 

80% 

PM It has critical influence on human health and air visibility. The 
surface of PM will absorb other pollutants and bring which into 
human respiratory tract causing kinds of hazards. 

PM10: 
7%-14% 
PM2.5: 

10-20% 
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CO2 Emissions from road 
transportation in China  
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Change of GDP and total energy consumption 

of China between 1991 and 2007

China's GDP and Primary Energy Consumtpion in 1991� 2007
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Comparisons of the actual energy 

consumption and the planning objectives
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� Transportation is the most important driving factor  
for oil demand. Currently, transportation consumed 
more than 40% of the total oil supply, and has a 
tendency likely to increase. 

� According to international experience, the vehicle 
population usually increases with the growth of 
GDP per capita. The international energy agency 
(IEA) forecasted that the oil import dependency 
(OID) of China will exceed 60% in 2020, and 70% 
before 2030 (IEA, 2007). 
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Energy Challenges Faced by China

� Large scale and quick increasing of total energy 
consumption with insufficient resource supply.

� Shortage of liquid fuels, high import dependency of  
oil, energy security problem.

� Aggravated pollution to the environment.
� Urban and rural area needs clean energy.
� Huge and fast increasing CO2 emission.
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Mix traffic in Kun-Ming
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Disorder in the intersection  and without traffic 
operation
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Extremely concentration of bus lines
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Road is occupied by market
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Cross road violating the traffic regulation
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Traffic share by different traffic modes in 
some Chinese cities
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Summary: The main Challenges of Sustainable Urban 
Mobility in China 

1) The rapid development of cities has brought great impa ct on 
the existing urban transportation structure;

2) The spatial expansion of cities and the development  of 
transportation lack alignment with transportation 
development lagging behind ;

3) The development of private cars lacks in guidance and  urban 
transportation structure is getting worse;

4) Traffic congestion in the most metropolises in China is 
serious, restricting the development of urban economy a nd 
society ;

5) The urban transportation infrastructure status is far beh ind 
the requirement of sustainable development;
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Summary: The main Challenges of Sustainable Urban 
Mobility in China 

6) The investment into transport infrastructure is irration al and 
the development of public transportation is rather slo w;

7) The transportation system lacks in integration and the  
existing resource has not been utilized fully ;

8) Travel demand management is weak, resulting in 
unnecessary burden on the transportation infrastructur e;

9) The contradiction between supply and demand of park ing 
facilities has aggravated ;

10) The land resources are limited in urban areas, worsening  
the contradiction between demand and supply of mobil ity ;
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Summary: The main Challenges of Sustainable Urban 
Mobility in China

11) The traffic accident rate remains high ;
12) Transport pollution has been increasingly serious ;
13) With the development of urban economy and society, 

transport energy demand is increasing sharply ;
14) Traffic management method and traffic policy fail to  satisfy 

the requirement of market-oriented system.
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Part 3

Towards Sustainable Urban Mobility: Initial 
Practice in Chinese Cities
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National Traffic Smooth Project
� “Traffic Smooth Project”

started by national MOPS 
and MOC in 2000

� National expert group is 
organized

� National evaluation system 
is published and revising 
dynamically

� Every year, urban traffic 
management level is 
evaluated by MOPS and 
MOC
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Evaluation system of urban 
transport
12 aspects, 56 indicators

� Management system, 
policy and planning

� Land use and public 
transport 

� Road infrastructure 
� Traffic management 

facilities 
� Traffic management 

countermeasures 
� Traffic education

� ITS in traffic management 
� Traffic system management 

and TDM
� Capacity building 
� Situation of following the 

traffic regulation 
� Traffic congestion 
� Traffic safety
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People are waiting for traffic signal in 
order ( Hu-He-Hao-Te city) in 2000
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People are waiting for traffic signal in 
order( Kun-Ming city) in 2003
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Bicycle parking in order( Shen-Yang city) in 2000
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Hang Zhou city in 2006
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Public transport priority
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Bus stop of a harbor-type( Qing-Dao city)
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Minor road enough utilization and pedestrian 
road guidence system
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Traffic information and decision-making supporting 
system in Beijing
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Green space is considered (Da-lian)
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Transport, landscape and ecology
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Harmony the infrastructure, architecture 
and landscape( Qing-Dao)
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Land use, transport and landscaple
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Organize vehicle and people
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Promote the use of bicycle
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Exclusive pedestrian street(Nan-Ning)
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� Provide safe, 
convenient, comfort, 
continuous walking 
way.
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Part 4

Countermeasures for Realizing Urban 
Sustainable Mobility 
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General Consideration

Macroscope-
Coordinate the transportation and land use

Integrated planning of transportation and land use

Mesoscope-
Build a comprehensive transportation system 

with public transit priority, environment friendly,
Energy-saving and human being oriented.

Microscope-
Construction and management of transport facilities

Including TDM, TOD, policies…

• Institutional organization
• Coordinated plan
• Transport strategy 
• Transport impact analysis

• Public transport priority 
• Integrated transport 

planning 

• Road network
• Traffic management 
• TDM 
• ITS 
• Parking management 
• Urban road facilities  
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Countermeasure 1:
� To build an organizational and management

system with comprehensive coordination
capability that can ensure the scientific decision
making and implementation of plans.

� An organization coordinating effectively such 
steps as planning, construction, management, 
operation and maintenance
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Countermeasure 2:
� To well coordinate the transport and land use plan

� Urban land use patterns
� Transport corridor 
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Countermeasure 3:
� To make out the strategic plan of urban transport 

development 

� Combined with 
� Long-term and short-term needs;
� multimodals;
� Public and private;
� qualitative and quantitative.
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Countermeasure 4:
� To introduce transportation impact analysis when 

developing cities 

� to avoid excessive development of land and 
sustain a good level of transport service

� a precondition to high-density development 
beyond a certain threshold
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Countermeasure 5:
� To land the policies and measures for developing 

public transport priority

� Through:
� System
� Policy
� Construction
� Management  
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Countermeasure 6:
� Integrated transportation planning is the key point  

to promoting transportation efficiency. 

� To integrate:
� Hub
� Transfer system
� Planning 
� Policy
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Countermeasure 7:
� Constructing a road network 

with reasonable hierarchy 

� The mileages, classification 
and functions of urban road 
networks have a significant 
influence on the efficiency of 
transportation systems. 

Freeway

Arterial

Secondary

Collector
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Countermeasure 8:
� Advancing scientific and modern road traffic 

management

� Including: 
� Engineering 
� Psychology
� New technology
� Regulations

� Goals – people-oriented transport system
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Countermeasure 9:
� Implementing travel demand management (TDM) 

� TDM is an important mechanism to control traffic 
growth and manage use of road space

� Available tips:
� Single TDM measures are likely to be publicly objected or 

inadequate 
� Combination of measures – push and pull measures
� Politically acceptable and equitable
� Restrain traffic whilst improving service other modes
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Countermeasure 10:
� Carrying out pertinent studies on intelligent 

transportation system (ITS) 

� to apply modern technologies for solving transportation 
problems in a comprehensive way; 

� to solve traffic problems such as congestion, accident, 
energy and environmental issues; and 

� to build a highly effective and safe transportation 
system. 
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Countermeasure 11:
� Enhancing parking planning and management 

� Through:
� Legislation 
� Park and Bus Ride (P&BR) 
� High parking price to prevent from excessive use of private car
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Countermeasure 12:
� Improving urban road traffic facilities 

� Through
� Road capacity
� Safety facilities
� Signal control
� Channelization
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Thank you very much for your 
attention!


