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11 Urban Science

1.1 (New) Urban Science

11.1.1 Introduction

The Fourth Industrial Revolution is profoundly changing our cities with a series of disruptive
technologies, characterized by the boom of Internet industries and the everyday application and wide
integration of intelligent technologies. Individuals’ traditional mechanical thinking has changed
into a mindset based on big data, whose cognition also relies more and more on a combination of
both virtual and physical reality experiences. At the same time, cities, where we live, are witnessing
a significant revolution in resource utilization, societal conditions, and spatial use. Along with the
surge of new technologies and new data represented by computer technologies and multi—source
urban data, the (new) Urban Science, as a transdisciplinary combination of urban computing,
Artificial Intelligence, augmented reality, and human—computer interaction, rises over the past
decade.

This report systematically summarizes the research progress and hot issues in this field, discusses
the development process and achievements of New Urban Science in recent years. Based on the
comparative analysis between domestic and overseas, this reports judges the development trend and

prospects of the trend of (new) Urban Science.

11.1.2 Recent Advances in (New) Urban Science

1. Cognition of New Representation of Cities Based on Big Data and Open Data

With the emergence of Internet technology, people’s various behaviors in the city are gradually
transferred from “physical space” to “virtual space”, such as online shopping, online clock—in
consumption, using social media to explore stores, etc. This kind of change is becoming more and

more obvious, which makes relevant researchers have to re—examine the relationship between
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“physical space” and “virtual space” from the theoretical level. The interaction, mutual construction
and symbiosis between “virtual world” and “real world” and their impact on cities are one of the hot
issues in the direction of Urban Science.

2. Use New Technology, New Method to Study the Urban Space

In recent years, the fourth industrial Revolution, marked by new technologies such as the Internet
and artificial intelligence, has not only provided massive urban data and a new perspective for urban
research, but also brought miniaturized and high—power computers, providing feasible analysis tools
for Urban Science researchers. At the same time, new theories and methods in complex science and
artificial intelligence provide new theoretical and technical support for urban research.

The study of urban space by new methods and new data can be divided into the following aspects.

1) Cross—scale analysis of urban space

Using the new data such as cell phone signaling, this paper makes an in—depth study on the urban
level, population distribution and urban interior spatial structure.

2) Urban morphology at human scale

Many scientific research teams use urban POI data and street view image data to measure urban
spatial quality on a large scale, which provides a basis for supporting the improvement of urban
spatial quality.

3) Urban simulation

Based on urban big data, some scholars have carried out in—depth cognition and analysis of
individual behaviors in cities, and applied knowledge and methods in other fields such as machine
learning to simulate the spatial distribution of a large number of people at the urban scale, thus
providing a favorable analysis tool for urban emergency management and urban development
evaluation.

3. Urban Studies for the Future

Faced with the impossibility of simply “knowing” future cities, the researchers proposed that “the
best way to predict the future is to create the future”, including extracting the prototype of future city

and exploring the path of future urban design.

11.1.3 Comparison of Progress in (New) Urban Science at Home and Abroad

1. Schools Related to (New) Urban Science

Complexity Science schools related to (new) Urban Science include the Complexity Science school
represented by the American Santa Fe Institute; the Illinois School of Planning represented by the
American urban and regional planning expert Lewis Hopkins; and the Science of Cities school
represented by Michael Batty.

However, the research on (new) Urban Science in China started a little later, and the research
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content includes DAD(Data Augmented Design), future city, etc.

2. Research Institutions / Programs on (New) Urban Science

The (new) Urban Science now is been studied and promoted by a number of research institutions
globally, including several renowned international colleges and universities. Relevant international
research institutions mainly include:

Media Lab, MIT; SENSEable City Lahoratory, MIT; Future Cities Laboratory, Singapore—ETH
Center; City Analytics Lab, Faculty of Built Environment, University of New South Wales; Urban
Center for Computation and Data, University of Chicago; Center for Urban Science and Progress,
New York University; Center for Spatial Research, Columbia University; The Bartlett Center for
Advanced Spatial Analysis, University College London; Urban Informatics Group, Queensland
University of Technology Design Lab, etc.

MIT Media Lab was founded in 1986; SENSEable City Laboratory of MIT was founded in 2004;
Future Cities Laboratory was founded in 2010 by Singapore—ETH Center; City Analytics Lab
founded in 2018, by University of New South Wales; Urban Center for Computation and Data
founded in 2012 by University of Chicago; Center for Urban Science and Progress, New York
University; Center for Spatial Research, Columbia University; The Bartlett Center for Advanced
Spatial Analysis, University College London; Urban Center for Computation and Data, University of
Chicago; Center for Urban Science and Progress, New York University; Center for Spatial Research,
Columbia University; The Bartlett Center for Advanced Spatial Analysis, University College London;
Urban Informatics Group, Queensland University of Technology Design Lab.

China’s research institutions and programs in (new) Urban Science include the Smart City the
Digital City Engineering Research Center and the Smart City Joint Lab co—founded by Chinese
Institute of Urban Scientific Planning and Design and the Chinese Society for Urban Studies in 2012;
the research programs on urban space cognition and data augmented design with new data, methods, and
technologies launched by Beijing City Lab founded in 2013; and Administration Center of Urban Data
Safety was established by the Chinese Society for Urban Studies which was founded in 2019.

3. Disciplines and Courses on (New) Urban Science

Chinese and foreign colleges and universities have started to set up disciplines and degree programs
on (new) Urban Science in recent years. The bachelor degree of Science in Urban Science and
Planning with Computer Science was introduced at MIT on May 16, 2018, receiving wide attention
from academic and practitioner circles.

However, there are few courses on (new) Urban Science in China’s colleges or universities. The
undergraduate program*“New Urban Science”provided by the School of Architecture of Tsinghua

University, established in the fall of 2018, is the first course on the (new) Urban Science in China’s
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urban and rural planning education system.

Through a review of domestic and foreign research schools, research institutions and related courses,
it can be seen that (new) Urban Science is emerging in various forms around the world. The research
background of international institutions is based on the intersection of many disciplines, including
quantitative urban studies, the impact of new technologies on cities, future—oriented urban space
and multi—agent urban studies. However, domestic research on (new) Urban Science is still lagging

behind.

11.1.4 Development Trend and Prospect in (New) Urban Science

1. Continue to Strengthen the Application of Big Data in Urban Science

(1) The combination of present—oriented big data and future—oriented urban models can help support
more long—term and refined research on cities.

(2) The big data based on the Internet platform is biased in population categories and data
collection, and cannot completely meet the needs of urban research, especially fine—scale urban
research. Therefore, it is necessary to develop large—scale, low—cost and human—scale active city
perception methods based on various sensors for specific research problems, and collect data of built
environment, natural environment and social environment.

(3) With big data research macro and medium scale has been relatively mature, the future from the
Internet of things and wearable devices, such as “super” big data, is expected to surpass inside and
outside of the building, the boundaries of built environment and the natural environment, let us see
more humanistic scale space of the objective laws, support research, design and operation of built
environment monitoring and evaluation.

2. Further Improve the Scientific Nature of Urban Space Research

(1) Improve the definition of city, avoid scale mismatch and other basic problems.

(2) Improve the scientific community to ensure that every research can have scientific increment.
In the future, Urban Science should adhere to the principle of “City Lab”, improve the scientific
community of disciplines (such as studying an urban community, using a set of data together,
focusing on a small direction together, etc.), ensure that each research can have “scientific
increment”; and improve the scientific nature of urban research.

3. Focus on New Urban Changes and Explore Future Urban Spaces

(1) Actively discuss the space prototype of future city.

(2) Based on SIPMDI (Spatial Intervention, Place Making and Digital Innovation), multiple actors
work together to support future urban design. For SIPMDI concept, should also be stressed more
power into, especially with the digital technology team cooperation, on urban space planning, design,

management and construction are no longer the job of planners and urban designers, managers,
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technology or equipment providers such as power will also be involved, provide interactive facilities,

management middle or intelligence technology solutions.

11.2 Healthy City

Public health is a persistent topic in city science and human settlements research. With the city
public health problems becoming more and more prominent in recent thirty years, the upsurge of
healthy city research and practice has been launched all over the world, which has promoted urban
planning to pay more attention to public health through high requirements and new perspectives.
It is an important mission for the disciplinary development of Health City to study and compare
domestic and foreign differences in the disciplinary development of healthy city, therefore predict
new problems and lay out new directions, at the same time give full play to the strategic leading
role. This report systematically combs the research progress and hot issues of healthy city in recent
years, and discusses the process of the disciplinary development and its achievements in discipline
construction. Based on the comparative analysis between domestic and overseas, this report judges
the development trend and prospects the health city research, and puts forward the development
direction and countermeasures in the field of health city in China.

The research on healthy city in urban science mainly focuses on four directions.

(1) Research on the impact of environmental health from the perspective of multi—dimensional
health, including the impact of an urban environment on mental health and residents’ behavioral
health. More and more attention has been paid to the impact of an urban environment on mental
health and mental disorders in recent years. As for the research on the residents’ health behavior, it
mainly describes people’s health behavior and analyzes its related influencing factors., which mainly
include eating behavior, physical activity, sleeping, smoking, drinking and so on.

(2) Multiscale research on the shaping of healthy urban space: including the healthy city research
from the perspective of urban agglomeration and urban space, healthy community research and
the evaluation standards of healthy buildings. As for the research on health city development from
the perspective of urban agglomeration, more and more scholars have begin to explore the healthy
development strategy of cross provincial low—carbon urban agglomeration, and systematically
constructs the “Internet + medical health” coordinated development mechanism of urban
agglomeration. In terms of health city research from the perspective of urban space, it focuses
on the elements at the macro level, such as urban form, land use and infrastructure. In terms of
healthy community research, more attention are paid to the usage requirements and using feeling

of residents, focusing on spatial scale, residential mixing, facility accessibility and public space
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construction. As for the research of health building evaluation standards, domestic scholars mainly
study from the aspects of health building evaluation case analysis, influencing factors, indoor
environment, health building materials, moisture—proof and bacteriostasis, ventilation technology
and so on.

(3) Public health active intervention research based on urban planning elements: including urban
planning active intervention research on chronic non communicable diseases, urban transportation
and residents’ health research, urban landscape and residents’ health research. As for the active
intervention of urban planning on chronic non communicable diseases, domestic relevant research
covers theoretical construction, basic demonstration and health impact assessment. However,
compared to the foreign research, it started later, and fewer types of chronic non communicable
diseases are involved, also the relevant practical application is still in the exploratory stage. In terms
of research on urban traffic and residents’ health, the influencing factors of traffic on public health
can be divided into motor traffic and non—motorized traffic. Reducing motor traffic and encouraging
pedestrian and bicycle traffic can control pollution and promote exercise. As far as the research
on urban landscape and residents’ health is concerned, domestic research focuses on the impact
mechanism of urban landscape on Residents’ health.

(4) Research on health city oriented to the whole life cycle, including research on the residential
environment for the elderly and children. As for the research on the residential environment for the
elderly, the research focuses on the spatial distribution, social spatial characteristics, transportation,
living space environment of the elderly, as well as the built environmental factors affecting the health
of the elderly. In terms of the research on the children’s living environment, multi—dimensional
factors such as individual factors, social factors and built environment factors which influence each
other affect children’s physical activity and health level.

The main differences of domestic and foreign research in the field of health city lie in different
development periods, different research methods and contents, and different problems in
development. As far as the development period is concerned, domestic research started later than
foreign countries, and its quantity and depth are lower than foreign levels too; in terms of research
methods and contents, domestic research remains at the level of preliminary quantitative analysis.
The single technical methods and the lack of analysis model leads to the unsystematic research
results. There is still a large gap between domestic and foreign research in terms of theoretical
framework, subjective and objective quantitative methods, multi—-temporal and spatial scale
empirical field research, scientific and technological research, comprehensive practical application
and so on. In terms of the faced problems, standardization and normalization are the main problems
faced in the research and development of health city in China. It is urgent for follow—up research

to gradually explore the research framework of Chinese health city under the background of
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urbanization with Chinese characteristics.

There are few developments trend and research prospect based on disciplinary development process
and comparative analysis between domestic and overseas:

(1) Interdisciplinary integration promotes the theoretical system. In recent years, healthy city
research not only includes topics in the fields of traditional urban planning and public health,
but also involves the fields of economy, society, ecological environment, personal behavior, social
justice, etc., showing an obvious trend of interdisciplinary integration, continuously improving the
theoretical system.

(2) The integration of new technologies contributes to the transformation of research methods and
paradigms. With the rapid development of new technologies and new data represented by computer
technology and multi—source urban data, it promotes the progress of quantitative research technology
and brings about the transformation of research thinking mode. It provides a new method for the
study of health city and promotes the establishment of a new paradigm.

(3) The new development stage and concept promote the deepening of research topics and contents.
The research changed from a single dimension of physical health to multiple dimensions of physical,
psychological and social health. And pay more attention to the elderly, children and other groups.
Now the research and exploration present multi spatial scale correlation and long—term dynamic

change.

12 Intelligent Science and Technology

In the 21st century, the global research innovation is unprecedentedly intensive and active. A new
round of technological revolution and industrial transformation is rebuilding the global innovation
pattern, reshaping the global economic structure, and profoundly changing people’s thinking,

production and lifestyle.
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