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ABSTRACT

The Fourth Industrial Revolution is profoundly
changing our cities with a series of disruptive
technologies, characterized for 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
experience. 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. Research institutions

and programs on the (new) Urban Science are
flourishing globally, and increasing related degree
programs and courses are offered by colleges and
universities worldwide to respond to the needs of
this new era.
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1 Background of the Rise of New Urban Science

Rapid scientific progresses and technological advancements
have profoundly changed human lifestyles and influenced cities’
operation and function at every level. Traditional theoretical
explorations and tools in urban planning and design fail

to respond to the emerging urban challenges. Nonetheless,
technological advances bring new opportunities for urban
research and practices, not only facilitating innovations in
urban planning methods and tools but also contributing to
the technological development of data storage, mining, and
visualization, providing new perspectives to examine urban
environments!''l,

Urban planning in the era of big data has twofold missions:
one is to improve people’s understanding about cities by
widely collecting and reading urban data; the other is, more
importantly, to learn about the changes in urban lifestyles and
spatial function patterns that urban data reveals — in this sense,
most big data is a byproduct of these changes. Big data, such
as mobile signaling, web maps, and online comments, is all
evidencing the changes of lifestyle””. Learning about the ongoing
changes of cities and their possibilities would be necessary for
data-based urban planning and design practice, as well as urban
research.

The Fourth Industrial Revolution is profoundly changing our
cities with a series of disruptive technologies, characterized for
the boom of Internet industries and the everyday application and
wide integration of intelligent technologies. Such technologies
include but are not limited to Artificial Intelligence (AI), big
data and cloud computing, robots, 3D printing, sensor network,
Internet of Things (IoT), augmented reality, clean energies,
quantum information technologies, and biotechnologies. Nations
across the globe are developing various strategies to embrace the
Fourth Industrial Evolution. In 2012, General Electric Company
in the U.S. proposed the idea of Industrial Internet; Later, five
American Internet giants jointly established the Industrial
Internet Consortium. In 2013, the Federal Ministry of Education
and Research of Germany launched the strategic Industry 4.0
Program based on the High-Tech Strategy 2020 for Germany. In
20135, China came up with the “Made in China 2025 Initiative.
In 2016, the Japanese government launched the Society 5.0
Program. In April of the same year, the U.S. published the report
Emerging Science and Technology Trends: 2016-2045. This
ongoing industrial revolution is changing individuals’ traditional
mechanical thinking to a new mindset based on big data, whose
cognition also relies more and more on a combination of virtual
and physical reality experience.
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2 Driving Forces of Urban Changes

Professionals who engage in fields of Urban Science and urban
planning and design are required to accept and update their
knowledge about the urban changes brought by the Fourth Industrial
Revolution (i.e. the “new” cities). By reviewing the driving forces
of “new” cities, this paper focuses on the ongoing changes of cities’
products / services and the restructuration and transition of urban

spaces (Fig. 1).

2.1 Two Driving Forces

First, Al as a technical support, is disruptively defining this age
and human beings’ life. In his book The Inevitable, Kevin Kelly
points out that “it is hard to imagine anything that would ‘change
everything’ as much as cheap, powerful, ubiquitous Al.... The arrival
of artificial intelligence thinking accelerates all the other disruptions...
it is the Ur-force in our future.... But a bigger payoff will come when
we start inventing new kinds of intelligences and entirely new ways of

thinking....”"”!
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Since science and technology keep advancing, the concept
of smartness or intelligence has been seen in every facet of
urban life; self-service stores, smart housing and communities,
and other intelligent-technology-supported emerging products
have greatly improved humans’ living convenience, working
efficiency, and the diversity and accessibility of recreational
spaces. However, these intelligent technologies are challenging
human beings unprecedentedly: now intelligent products like
robots are replacing human labor in low-tech, hazardous, or
repetitive jobs and radically changing the climate of labor
market in all industrial sectors.”!

However, British urban planner and geographer Michael
Batty argues that “the real power of Al may well come from
collaborations of man and machine, working together, rather
than ever more powerful machines working by themselves.”
For instance, highly routinized short-term cycles can
be predicted using Al but “there are some hard choices
involved in producing any plan for long-term development...
and it is difficult to see the kind of design and decision-
making involved in such planning being replaced by an
Al.... Doubtless, the development of Al... will be useful in
extending our understanding of how the high-frequency, real-
time city actually functions, but it is difficult to see how such
methods will ever dominate plan-making and design except in
the very short term.”"

Also, cities are changing to provide on-demand services
for people’s real-time needs. Kelly argues that “our appetite
for the instant is insatiable. The cost of real-time engagement
requires massive coordination and degrees of collaboration....
Our lives are accelerating, and the only speed fast enough
is instant... on average communication technology is biased
toward moving everything to on demand. And on demand is
biased toward access over ownership.... The expectation shifted
so fast.... Now in the third age, we have moved from daily mode

to real time.”"!

2.2 Changes of Products and Services in Cities
2.2.1 Flowing, Crowd-Innovated, Fragmented, and Algorithm-
Based Information Products

In the past two or three decades, the age of information
mobility, information spread among media has no longer
replied on certain forms but kept changing all the time. This
will continue in the coming decades. Information products often
show four phases of mobility: fixed and rare physical products;
massive and cheap flows that is spread; various sharing
information flow services; and crowd-innovated flows that is
open and always in change. Nowadays, sweeping information-



AR CRARBIERE R 5 B, mORRE BRI S FEAR T RIS
BRA, RAMBERNE TR B, Il M4

5 A B e rh i 25 BB B R AR 4 o B R AR A9 1S R R
SR BN RSB A T 1 ZAE AL, (HA T BT 2 T IR AR
Ao AMERIL, 5 H g4 w EPEAR (5 B4 B IR A9 2 A AT TR e A g
6], AR EE T, DURJRERmEE o [/, T ORI 5 S Ak
ABORERAT, ARB. AREBEEATA N TERIRLANE, &%, B
. PREEIAIENIEREZ L REA,

FIRT, 2T HIRRAL G300 T #2500 MR BER, i
WNESGE S . WP B | R F SRR, AMDTFR 0, =g
o 22 ph - S A AR R, AU E T AR T B AL A R
LA TR R T REPE, AT 28— RS A AR AT
PSR S BIRTTT 7  EEAR EL I R (5 SRR, AITRIAT o S e
TEARKARRE EWEEE AT, RS RS ) 5 [ B RS

222 WA= e IR e . DMEILATRE AL

PJLAE, I MEETEMT ST A A S E ) A e, L
LT EHTE LT AN AT J7 3 1 i 5 SOE IRE AR SRS 9 25 =7
B, ANATAT LS A 250 TR 7 B el S PR B i s i), B A
FRZSe . AR —— W AT 4 )G R BAaE . KA.
WA, FERE . AR E——E AR AR, 2 UGS 9B
AARBLAAN T . R PR SRR A T, IR R AT AR
JICAARL, T e 55 A RIRE AR T 3l R ARl Y 5 2

TES 5 B IR, Lrofb@s B g B, AT A% 75
WwiipnZot. A5 T Tk AR E B AR, i m3DITENEHA
L0975/ NN RO B el e N ) [ o e 237 /) N <K 55 A
FHIEER T A A Y TR R N P EAL RO O 75K, PRI A s U R 2
WAL G B AN, eI MRS AR B SR,
RIS 1 T3 R R B EAT S5 S AL R f R ST 4, T
FRAEAN TRl PR AR EA T 30 5 S, A BB T BESE B N = 2
RIE . IMRRGHEDEC . AP KRR S .

flow services reduce the cost on information creation and enable
ordinary people as agents of new information flow creation and
spread.

Information mobility is also characterized for its fragmented
spread, which responses today’s fast lifestyle but results in a
decline of people’s in-depth reading, learning, and thinking in
time and attention. In addition, the lowering cost of information
creation shows a huge commercial potential of crowd-innovated
and -sourcing information, encouraging the boom of non-elite
music, films, books, and other art forms'®.

Today, people can easily get diverse instant information
(such as information about real-time traffic, shopping and
daily consumption, and tourist attractions) from algorithm-
based online platforms. Individuals become accustomed to or
even over-dependent on such information which is eliminating
uncertainties and possibilities in one’s daily life, shaping
a city built on massive algorithm-processed results rather
than individual preferences. When people are highly reliant
on Internet information and behave as what is guided by
formulated algorithms, urban physical environment would be

changed dramatically.

2.2.2 Sharing, Service-Oriented, and Custom-Experience-Based
Durables

The idea of sharing has been introduced into all urban
sectors over the past few years. The sharing economy is
redefining individuals’ lifestyle. People can exchange idle
belongings, properties, and knowledge and experience on third-
party platforms supported by information and communications
technologies. Durables such as bicycles, automobiles, houses,
offices, wardrobes, umbrellas, power banks, and washing
machines are no longer simply supplied as commodities but
services. Sharing economy makes use-on-demand work rather
than use-on-ownership. It is also predicted that service industries
would enjoy the greatest job market dominated now by
manufacturing industries.

This age of Internet is also characterized for the increasing
decentralization and the diversity of individual lifestyles. Beyond
the homogeneous mass production in the Industrial Age,
technologies such as 3D printing have considerably lowered
manufacturing costs; social and economic development also
increases suppliers’ resource, which significantly encourages
custom production. Moreover, with technological supports such
as high-speed computing and IoT, cities in future will not only
meet citizens’ basic living demands, but also be able to radically
improve resource allocation, spatial optimization, and citizen

service by various real-time needs computing.
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2.2.3 Home-Based, Service-Oriented, and Self-Assisted
Consumables / Services

Transportation development and advances of information
and communications technology have together redefined supply-
demand relations of urban services: a more precise supplier-
consumer matching mode is formed. Door-to-door services, such
as food delivery, hairdressing, car washing, and cellphone repair,
no longer needs a physical store, which would vacate a large
amount of urban space and encourage the emergence of living-
commercial space in cities. All these have challenged the existing
standards of urban spatial planning and construction. At the
same time, quite a few of consumables and services are supplied
to the public 24 / 7 in self-assisted forms, such as car washing,
convenience stores, and book stores.

Changes in products and services in cities not only efficiently
save time and travel costs of both suppliers and consumers, but
also help relieve the traffic pressure by reshaping flows of urban
population and goods. In the future, urban planners, designers,
researchers, and decision-makers are expected to respond to

these changes.

2.3 Urban Space Restructuring and Transition
2.3.1 Fragmented, Decentralized, and Hybrid Urban Space
The new location theory in the age of Internet proposes
that physical spatial locations are changed or even disrupted
by network-space locations, resulting in fragmented urban
space pattern, decentralized distribution of urban resources,
and hybrid of urban land-uses. In the restructured urban
spaces, information hierarchy that was built on physical
spaces is shifting towards a flat network-based structure. Such

restructuring just begins.

2.3.2 Urban Space Transition

In the age of sharing, the traditional urban land-use mode
would be restructured or upgraded. Maker space, co-working
space, and even co-living space are gaining momentum over
the past few years, which accelerates the integration of teams
and talents, innovation and entrepreneurship, online and
offline resources, incubation and investment supports, and
so on. The Vanke Group firstly proposed the idea of City
Supporting Service Provider in 2014 to set up new sharing
business and the corresponding spatial forms by 2024 by
integrating with technological achievements. Vanke also
completed the Design Commune in 2017 in Shenzhen, which
is a mixed-use community for rent that combines working,
living, and commercial spaces together for various needs in a
resource-saving way. Its low rental has attracted a number of
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business groups to settle down, and many full-industrial-chain
entrepreneurial neighborhoods of various sectors are formed.
The commune truly provides great convenience through home-
workplace blending. Such practices are increasingly seen in
metropolises in China and abroad.

It is predicted that the current centralized, large-scaled urban
public spaces would be transformed into massive smaller ones'”’
S0 as to serve micro communities. Barcelona, for example, is a
city where micro squares are ubiquitous and form a vigorous
network of urban public spaces. Also, the number of public
spaces with natural landscapes is increasing to meet people’s
desires of returning to nature”. Moreover, the commercial space
is shrinking in size to serve chain-business for self-assisted,

scenario-experience-based, and entertaining services.

3 (New) Urban Science

3.1 The Birth of (New) Urban Science

New theories, research paradigms, and technologies are
widely needed to deal with ongoing drastic changes in cities to
help individuals better understand the essence and development
of cities and more accurately predict implementation results
of urban planning schemes and urban development policies. A
new Urban Science is required'’. In light of the fact that both
the terms “New Urban Science” and “Urban Science” are now
used internationally, this paper uses “(new) Urban Science” for a
general discussion.

(New) Urban Science is closely related to Complexity
Science. The Complexity Movement that has been widely
seen in both natural and social sciences since the 1980s, refers
to a philosophical reform from adopting simple, linear, and
balanced systems towards embracing complex, non-linear, and
imbalanced systems in research and practice'”’. 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'”,
Hopkins measured the complexity of urban systems through
lenses of interdependence, indivisibility, irreversibility, and
imperfect foresight, and proposed a methodology to develop
urban planning schemes"”. Batty argued that “cities are complex
systems that mainly grow from the bottom up, and their size
and shape follow well-defined scaling laws that result from
intense competition for space. To understand space of cities, we
must understand how flows and networks compose the system
of the city.”" Based on Complexity Science, Batty proposed the
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concept of New Science of Cities by sorting out the content and
knowledge about Regional Science and Urban Economy in the
disciplinary framework of Urban Science'.

In 2016, Peter Edwards, former director of the Future Cities
Laboratory of Singapore-ETH Center, proposed that “the new
urban science aims to make cities more sustainable, resilient, and
livable.”!"" The American scholar Anthony Townsend identified
three characteristics of the new urban science. First, it involves a
confrontation of two traditionally separate modes of inquiry —
the descriptive approach to understand the individuality of cities,
and the deductive scientific approach to uncover the common
processes that influence the structure and dynamics of all cities;
secondly, it is multidisciplinary and draws upon theoretical ideas
across the contributing disciplines; thirdly, it depends upon the
access and application of digital technologies'.

Along with the boom of new technologies (such as computer
technologies) and new data (such as multi-source urban data),
the (new) Urban Science based on in-depth quantitative analysis
and data computing rises over the past decade. If we regard
the traditional Urban Science as a kind of regional science that
emphasizes static, cross-sectional, and systematic studies, the
(new) Urban Science then is an evolving and complicated science
developed to examine and interpret “new” cities by employing
new technologies, tools, and methods emerging in the past 20
to 25 years. The discipline shows a stronger dispersion and a

bottom-up ideology.

3.2 Current Achievements of (New) Urban Science

(New) Urban Science is a response to the unprecedented
environmental challenges brought by the rapid and unsustainable
global urbanization. Unlike studies on the massive and complex
urban models in the 1960s, the (new) Urban Science, supported
with powerful computing technologies and massive data, focuses
more on users’ experience. With a multi-disciplinary framework
of urban computing, augmented reality, human-computer
interaction, and so on, the (new) Urban Science is bringing new

possibilities for urban planning and design.

3.2.1 Research Institutions / Programs on (New) Urban Science
The (new) Urban Science now is studied and promoted
by a number of research institutions globally, including
several renowned international colleges and universities. By
supplementing previous studies'™, this paper lists a few of them”.
(1) City Science, MIT Media Lab
Founded in 1986, the MIT Media Lab is dedicated to
trans-disciplinary research topics, covering technology, media,
science, art, and design. Its group research is organized around



TR CPEGI) o # ORTTRE (EEDUE ) | FURFER S
(F5 2R /RE3E ) | R RYSE (ZIER) FE/RAERSE (IngERkE
%) —RIFEAE, . “BHRRERNSIR KR R E
SERGUN . % TAE BN T30 &R SR RO AR TF &, LA
SCHFIAE R BRI P A A RS 25 A RS 15 570 ik S A A R R AR
HATHRE . R RNTPAL o AT TR THRIAER T 280 . AR RN EQ S5 b X
IR ARAA R R GH W T P IR R AR, RO AR SE T, B
T 3T A O T SR X AR T A R 5 0 ] R 2 B 83

(2) JBRAE PR T 2EBE I T S0 =

BT T-20044F 1 JBRAS H1L T2 B BRI T S2 30 = B 7E N Z =R A
TR O S T A P BT AR A, DR BT IR AR BT R AR DI
TIRFSE Tl 1 ek ly, (R b o e s 3 AT A

(3) B A B BN BE T2 5 o Cs ARSI T 286 2

PRSI A P R AR IS B T A B Nk [ A S 4 4y
20104F RGBT, B E ARSIk S AL TR, 1] FELL
PIARIR T o AR U 5 S SR G . T B SR S R
Wikt ot . SO . Bl KaSEME] . BT S RE SRS

(4) e R R 2 AR Byl i 43 BT 92 3 28

B R R R 2 RO B 2 Bl T 43 AT S5 30 3 T T20184F, LA
SCREPMES TR RN & LU P A o sty B AR . SR ZE e
BRI ST 5% . A VR/ARS | AT &8 & M S I 22
F, BTEEEVRS . @Ak, BEHEA PR ASRIRTT, I
SRR AR O PR AR AL 2

(5) MEBRRAA SR BUR FBe ATl R R xR 1

R0 AR T UM 55 55 B0 0 28 SO, Sl TR R L T
M BTRA RS SHEAR SR, BEHESI I BB 248005 1 1 5 BUR

016

three themes: places for living / working; urban modeling,
simulation, and prediction; and mobility on demand. MIT
City Science has developed cooperative City Science Labs
at Tongji University (Shanghai, China), Taipei University of
Technology (Taipei, China), Hafencity University (Hamburg,
Germany), Aalto University (Helsinki, Finland), Andorra
University (Andorra), and Ryerson University (Toronto,
Canada) for its international City Science Network research.
It also develops concepts and key technologies that can be
extended, employed, and evaluated by their collaborators in
unique contexts around the globe. City Science group is going
to develop new projects in less affluent but rapidly growing
cities in Latin America, Africa, and India where the impact of
a new process to address the challenges of urbanization may
be the greatest.

(2) SENSEable City Laboratory, MIT

Founded in 2004, the SENSEable City Laboratory of
MIT aims to describe and understand the emerging built
environment through a multidisciplinary approach, to predict
and examine the new changes, and deploy tools to learn
about cities — so that cities can learn about us.

(3) Future Cities Laboratory, Singapore-ETH Center

This laboratory was jointly founded by ETH Zurich
and Singapore’s National Research Foundation in 2010.
The lab is structured to link science, design, and specific
places to create urban sustainability by combing research in
architecture and digital engineering, urban design strategy
and resource, urban sociology, landscape and ecosystem,
mobility and transportation planning, simulation platform,
and living environment.

(4) City Analytics Lab, Faculty of Built Environment,
University of New South Wales

The City Analytics Lab, Faculty of Built Environment,
University of New South Wales was founded in 2018 to
support collaborative urban planning and user-centered
design. The lab compromises a large decision support
theatre, three VR / AR rooms, along with a Tangible Table
sandbox and observation rooms, supporting the envisioning
of sustainable, efficient, liveable, and resilient future cities
and providing an opportunity to study the decision-making
process associated with urban planning and design.

(5) Data-Smart City Solutions, Ash Center, Harvard
Kennedy School

Focusing on the crossing sector of government affairs and
data, this program focuses on the intersection of government
and data, ranging from open data and predictive analytics

to civic engagement technology, serving as a resource for
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cities interested in catalyzing adoption of data projects on
the local government level. By highlighting best practices,
top innovators, and promising case studies (in research
and visualization of data in human health and service,
infrastructure, public security, etc. to improve urban planning
schemes) while connecting leading industries, academia,
and government officials, and promoting the combination
of integrated, cross-agency data with community data to
preemptively discover and address civic problems.

(6) Urban Center for Computation and Data, University of
Chicago

As a jointly founded research institute between the
University of Chicago (UOC) and Argonne National
Laboratory (ANL) of the U.S. in 2012, the Urban Center
for Computation and Data leverages ANLs advantages in
Physics and Engineering Sciences with UOC’s strength in
social sciences, Economics, and policies, to develop tools
for computation study, encourage collaborations among
researchers, governments, construction companies, private
enterprises, and volunteers to reinterpret and improve cities.

(7) Center for Urban Science and Progress, New York
University

Founded in 2012, the Center for Urban Science and
Progress, New York University uses New York Cities as both
laboratory and classroom. It focuses on Urban Science and
Informatics, covering topics from data science, city operation,
civic science, data visualization, built environment, and
sustainability.

(8) Center for Spatial Research, Columbia University

Founded in 20135, the Center for Spatial Research of
Columbia University connects disciplines such as Design,
Architecture, and Urban Planning with Social and Data
Sciences to support research and teaching activities on new
technologies such as data visualization, collecting, and analysis
with a special focus on data perception and big data. This
center develops tools for students, faculty, and practitioners
engaging in spatial research to review the history, examine
current developments, and predict future possibilities.

(9) The Bartlett Center for Advanced Spatial Analysis,
University College London

The Bartlett Center for Advanced Spatial Analysis,
University College London was built in 1995. It focuses on the
application and visualization of spatial analysis technologies
and authentic model study at city and regional scales. The
center works with the municipal government and a number
of research institutions to simulate and visualize urban issues
with methods associated with the (new) Urban Science. Its
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research scope covers urban traffic and population, climate
change, ToT facility arrangement, etc.

(10) Urban Informatics Group, Queensland University of
Technology Design Lab

Founded in 2006, the Urban Informatics Group,
Queensland University of Technology Design Lab focuses on
the research, design, and practice related to urban experience
in different built environments, by integrating disciplines
such as Humanities and Social Sciences, Design, Planning
and Architecture, Human-Computer Interaction, Information
Technologies, and Computer Science.

Other international research institutions in the field of
(new) Urban Science include the Association for Computer-
Aided Architectural Design Research in Asia founded in 1996;
the Center for Spatial Information Science founded in 1998
by Tokyo University; the Carlo Ratti Associati established in
2004; the Intel Collaborative Research Institute for Sustainable
Connected Cities jointly built by University College of London,
Imperial College London, and Intel in 2012; the Amsterdam
Institute for Advanced Metropolitan Solutions jointly built by
Delft University of Technology, Wageningen University, and
MIT in 2014; the Urban Big Data Center of the University
of Glasgow funded by the Economic and Social Research
Council of UK in 2014; the Metro21: Smart Cities Institute
established by Carnegie Mellon University in 2014; and the
Center for Spatial Research of the Stanford University founded
in 2016. Some other international programs related to the (new)
Urban Science include the Cities, Scaling, and Sustainability
Research Project launched by the Santa Fe Institute in 2005,
the Boston Area Research Initiative jointly launched by
Harvard University, Northeast University of the U.S., and
the government of Boston, and Programmable City Project,
Social Sciences Institute, National University of Ireland
Maynooth launched in 2013.

China’s research institutions and programs in (new)
Urban Science include the Smart City Planning and
Research Project initiated by Tsinghua institute of Urban
Planning and Design of Digital City founded in 1993; 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 established by the Chinese Society for Urban Studies
which was founded in 2019.
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Table 1: Degrees and research institutions on the (new) Urban Science in Chinese and foreign universities

Massachusetts Institute of Technology (MIT)

Department of Urban Studies and Planning
Department of Electrical Engineering and Computer Science

55 FUBER
Universities Schools / departments Degrees / disciplines
WHRESNYFE o ] SRR S B
AT 67 TR ENAS R WA/ ST EVRZREF L0

Bachelor of Science in Urban Science and Planning with Computer
Science

New York University

o= PARFHTRZSLRPD

Center for Urban Science and Progress

NARHRNESERAIm LA
Master in Applied Urban Science and Informatics

2livs EEFRIERF NHBORSHHESFR W E R UL AL
Degrees Northeastern University School of Public Policy and Urban Affairs Master in Urban Informatics
FERFLERRT RS IR5BRFER R A

The Technical University of Madrid

Schools of Engineering and Architecture

Master in City Sciences

AR T H R R EREFE BRI
University of New South Wales

Faculty of Built Environment

WA AL
Master of City Analytics

RHEKRFER HERRZEREFRESRSEATRO BREEHSWH AL A
University College London The Bartlett Centre for Advanced Spatial Analysis Master in Smart Cities and Urban Analytics
FIAY BATRSHESR RS
Ningbo University Faculty of Architectural, Civil Engineering and Environment Urban Science
REER A IR SHIBRE A WA SRR
Institutions Shanghai Normal University School of Environmental and Geographical Sciences Urban Science and Regional Planning
ERBAEKRE Rz AR R RS R

Beijing Union University

College of Arts and Science

Urban Science
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3.2.2 Academic Journals

In academia related to (new) Urban Science, there are
two journals whose names include “Urban Science”: one is
International Journal of Urban Sciences (ISSN: 1226-5934)
with a history of over 20 years; the other is Urban Science
(ISSN: 2413-8851), which was founded by Michael Peter Smith,
professor at the University of California at Davis in 2016, with
its first issue published in March 2017.

3.2.3 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 (Table 1). The bachelor degree of Science
in Urban Science and Planning with Computer Science'"*! was
introduced in MIT on May 16, 2018, receiving wide attention
from academic and practitioner circles. In face of the profound

changes in cities brought about by technological advances
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including sensor network, big data, quantum analysis,
interactive communication and social interaction network,
distributed intelligence, autonomous driving, IoT on key
infrastructure, biometrics, and sharing economy, this bachelor
program is developed to reinterpret city and urban data by
integrating urban planning and public policies, design and
visualization, data analysis, machine learning, sensor network,
robots, and new materials, etc. so as to reshape the physical
world.

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

This course aims to help students understand urban
systems and the development laws by updating their
knowledge about cutting-edge technologies and methods
in different fields to better master and apply these key
theories and methods to urban research, planning, and
management. Based on an in-depth exploration of the
development reality of Chinese cities and the advantages
of different technologies, the course covers IoT and human
sensors, virtual reality and augmented reality, intelligent
construction, computer vision, advanced city modeling, and
smart city, encourages applications of new data, methods,
and technologies in cities, opens students’ horizon of latest
achievements in the (new) Urban Science, and enriches their
knowledge structure.

In light of the trend of multi-profession data exchanges
and cross-sector technological collaborations in the (new)
Urban Science, this course features transdisciplinary
lecturing by inviting experts with different disciplinary
backgrounds to join the faculty, in forms of indoor
classes and fieldstudies. The course is open to all bachelor
students in the university. The course framework is built in
dimensions of new technologies, new data, and new sectors,
and renowned scholars and experts in urban planning,
computer science, as well as leading practitioners from
Internet giants are invited to introduce important research and
innovative methods related to the (new) Urban Science that
emerge in the recent few years. Through this course, students
are expected to improve their understanding on complex urban
systems, the key theories and methods on urban study, urban
planning and design, and urban management in China, as
well as the dynamic interactions between the disciplinary and
industrial development related to urban spatial construction.
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4 Conclusions

“We cannot predict future cities but we can invent them.
Cities are largely unpredictable because they are complex
systems.... Cities are the product of countless individual and
collective decisions that do not conform to any grand plan. They
are the product of our inventions; they evolve.... By the end of
this century, most of the world’s population will live in cities,
large or small, sometimes contiguous, and always connected; in
an urbanized world, it will be increasingly difficult to define a
city by its physical boundaries.”™"”!

This paper reviews the boom of the research agencies and
programs of (new) Urban Science in a variety of topics and
forms across the globe. However, many research programs or
institutions named with “urban science” still focus on studying
traditional cities, instead of the “new” ones influenced by the
Fourth Industrial Revolution. In the near future, a shift is
expected in research concepts and interests.

In his work Inventing Future Cities published in late 2018,
Batty discusses the coming great transition from a world with
few cities to a world full of cities. He describes the structure,
hierarchy, spread, and renewals of future cities. He also maps
the waves of technological change that grow increasingly intense
and lead towards continuous innovation, as a process of creative
destruction where future cities will emerge!”’’. Be ready or not,
ones will be engaged in future cities and the (new) Urban Science
at an unexpected speed. LAF
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