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Data Augmented Design: Embracing New Data for Urban Planning
& Design

Presenter: Enjia Zhang
Conference: 2018 Urban China Research Network Conference
Time: 2018.6 Location: Wuhan, Wuhan University

Abstract : With the booming of information and communications technology
(ICT), ‘Big data’ such as mobile phone signaling, public transportation smart card
records and ‘open data’ from commercial websites and government websites
jointly promote the formation of the ‘new data environment’, which provides a
novel perspective for planning and design and stirs up their methodology
transition. MIT-hosted CUPUM in 2015 highlighted explosion of information on
cities, converting two global trends- bigger cities and more data. Nowadays,
research achievements related to data and smart city are endless, for instance,
bike lanes are planned based on Sharing-Bikes’ trajectories (Bao, He, Ruan, Li and
Zheng, 2017) and intelligent transportation systems of the future can be improved
by visual analysis (Andrienko, Andrienko, Chen, Maciejewski, and Zhao, 2017). In
such a condition, Long and Shen proposed a new planning and design
methodology termed Data Augmented Design (DAD) in 2015 to highlight data
(science) in design (Long and Shen, 2015). This paper will discuss the main body of
DAD and review its various applications in academic research, planning & design
practice and education in the recent several years.

Keywords : New data environment, data science, DAD, applications, smart city
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Population Exposure to Ambient PM2.5 at the Subdistrict

Level in China
Authors: Ying Long, Jianghao Wang, Kang Wu, Julie Zhang
Journal: International Journal of Environmental Research and Public Health

Abstract : Fine-particulate pollution is a major public health concern in China.
Accurate assessment of the population exposed to PM2.5 requires high-resolution
pollution and population information. This paper assesses China’s potential
population exposure to PM2.5, maps its spatiotemporal variability, and simulates
the effects of the recent air pollution control policy. We relate satellite-based
Aerosol Optical Depth (AOD) retrievals to ground-based PM2.5 observations. We
employ block cokriging (BCK) to improve the spatial interpolation of PM2.5
distribution. We use the subdistrict level population data to estimate and map the
potential population exposure to PM2.5 pollution in China at the subdistrict level,
the smallest administrative unit with public demographic information. During 8
April 2013 and 7 April 2014, China’s population-weighted annual average PM2.5
concentration was nearly 7 times the annual average level suggested by the World
Health Organization (WHO). About 1322 million people, or 98.6% of the total
population, were exposed to PM2.5 at levels above WHO’s daily guideline for
longer than half a year. If China can achieve its Action Plan on Prevention and
Control of Air Pollution targets by 2017, the population exposed to PM2.5 above
China’s daily standard for longer than half a year will be reduced by 85%.

Keywords : PM2.5; population exposure; MODIS; AOD; China
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Understanding uneven urban expansion with natural cities

using open data
Authors: Ying Long, Weixin Zhai, Yao Shen, Xinyue Ye
Journal: Landscape and Urban Planning

Abstract : The last several decades have witnessed a rapid yet uneven urban
expansion in developing countries. The existing studies rely heavily on official
statistical yearbooks and remote sensing images. However, the former data
sources have been criticized due to its non-objectivity and low quality, while the
latter is labor and cost consuming in most cases. Recent efforts made by fractal
analyses provide alternatives to scrutinize the corresponding “natural urban area”.
In our proposed framework, the dynamics of internal urban contexts is reflected
in a quasi-real-time manner using emerging new data and the expansion is a
fractal concept instead of an absolute one based on the conventional Euclidean
method. We then evaluate the magnitude and pattern of natural cities and their
expansion in size and space. It turns out that the spatial expansion rate of official
cities (OCs) in our study area China has been largely underestimated when
compared with the results of natural cities (NCs). The perspective of NCs also
provides a novel way to understanding the quality of uneven urban expansion. We
detail our analysis for the 23 urban agglomerations in China, especially paying
more attention to the three most dominating urban agglomerations of China:
Beijing-Tianjin-Hebei (BTH), Yangtze River Delta (YRD) and Pearl River Delta (PRD).
The findings from the OC method are not consistent with the NC method.

Keywords : urban expansion; social media; head/tail division; new data; China
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Rediscovering Chinese cities through the lens of land-use

patterns
Authors: Wei Lang, Ying Long, Tingting Chen
Journal: Land Use Policy

Abstract : Urbanization is a complex spatial phenomenon involving significant
compositions and interactions in land use. This paper aims to investigate the
urban land-use patterns in China by employing multiple measurements with
multi-sourced data, including Spatial Entropy and Dissimilarity Index, and a
combination of cellular-automata (CA) modeling and Structural Equation
Modeling (SEM). The results show that land-use patterns in China are
characterized from more mixed (Beijing, Shanghai) to less segregated (Xiangyang,
Tangshan, and Guiyang), and the most segregated (Chongging), which can be
categorized into three typical types: economically led, government led, and
geographically constrained. The findings also indicate that residential sector has
correlation with GDP and urban built-up area; public sector is driven by GDP,
urban built-up area, and paved road area; and commercial sector is related to GDP
and paved road area. Furthermore, land-use patterns are not only determined by
economic forces, but also subject to China’s land policies that formulated based
on its unique social and political characteristics. It reveals the complex spatial
characterization of urbanization in China, where government still plays an
important role in facilitating the land use allocation.

Keywords : urbanization; land-use patterns; SE; DI; China
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Live-Work-Play Centers of Chinese cities: Identification and

temporal evolution with emerging data
Authors: Juan Li, Ying Long, Anrong Dang
Journal: Computers Environment and Urban Systems

Abstract : The Live-Work-Play (LWP) center, as a more comprehensive profile of a
city center, has attracted increasing attention in recent years. This paper proposes
a straightforward framework for identifying and evaluating LWP centers using
ubiquitously available points of interest (POls) as a proxy for urban function. The
framework is then applied to 285 Chinese cities. The results show that 35 Chinese
cities in 2014 had polycentric urban structures, increasing from 23 cities in 2009.
The temporal evolution of the LWP centers of Chinese cities can be better
understood as three types of evolution, differentiated by the number of LWP
centers, their morphology and location. First, more polycentric cities emerged in
2014 in comparison with 2009. Second, the morphological change type can be
further classified as “relative dispersion”, “relative concentration”, and “absolute
concentration”. Third, the location change type can be classified into five types:
displacement, division, fusion, emerging, and recession. In the final experiment,
the regression results show that larger population and greater road junction
density significantly contribute to LWP center formation.

Keywords : urban structure; POls; polycentricity; LWP center; China
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Block-level changes in the socio-spatial landscape in Beijing:

Trends and processes
Authors: Lun Liu, Elisabete A Silva, Ying Long
Journal: Urban Studies

Abstract : Socio-spatial differentiation has been identified not only in capitalist
market economies but also in transitional countries, including post-reform China.
However, most prior studies on this topic in Chinese cities are limited to a spatial
resolution of the sub-district level, and finer scale analyses remain scarce.
Drawing on this gap, this article provides a block-level examination of the socio-
spatial changes in the central city of Beijing by employing the Beijing Travel Survey
data, which contain rich socio-economic information. Latent class analysis and GIS
visualisation are used to stratify the residents into different levels of socio-
economic well-being based on multiple attributes and analyse their spatial
distribution. The findings reveal a dramatic transformation of the socio-spatial
landscape in Beijing in only five years between 2005 and 2010; 90% blocks show a
greater than 10% increase or decrease in the average social stratification index of
their residents. The socio-spatial changes can to a large extent be related to the
market reform of China’s economy and housing distribution, which exerts its
influence through not only commercial developments but also profound
interactions with the public sector.

Keywords : Beijing; block-level; China; gentrification; latent class analysis
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Measuring visual quality of street space and its temporal
variation: Methodology and its application in the Hutong area

in Beijing
Authors: Jingxian Tang, Ying Long
Journal: Landscape and Urban Planning

Abstract: This paper explores a new approach for visual quality evaluation and
variation identification of street space for a large area. Hutongs, which typically
represent for historical street space in Beijing, are selected for empirical study. In
the experimental part, we capture multi-years Tencent Street View Picture
covering all the Hutongs, and conduct both physical and perceived visual quality
evaluation. The physical visual quality of street space is achieved automatically by
combining 3-dimensional composition calculation of greenery, openness,
enclosure using machine-learning segmentation method SegNet, and 2-
dimensional analysis of street wall continuity and cross-sectional proportion;
perceived visual quality of street space is evaluated by stay willingness scoring
from five aspects. The variation of quality is evaluated based on the identified
physical space variations. The result indicates that visual quality of Hutongs are
not satisfied, while some regeneration projects in the historical protection block is
better. The difference between physical and perceived quality indicates the
feasibility and limitation of the auto-calculation method. In the most recent 3—4
years, less than 2.5% Hutongs are improved, which are mainly slow beautification.

Keywords : urban structure; POls; polycentricity; LWP center; China
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Commuting Efficiency Gains: Assessing Different Transport

Policies with New Indicators
Authors: Jingping Zhou, Enda Murphy, Ying Long
Journal: International Journal of Sustainable Transportation

Abstract : This paper outlines new indicators for evaluating the probable impacts
of introducing different land use/transport policies on the commuting efficiency
of a city. It uses Beijing as a case study to describe how smartcard data can be
used to derive a large number (n}216,884, 9% of the population) of bus
commuters’ workplace and residential locations. Using existing excess commuting
indicators and new commuting efficiency gain indicators established to assess
policy options, it exemplifies how to assess impacts of different policies on bus
commuting efficiency gains. The case study indicates policies that directly target
bus commuters (such as BRT) bring greater commuting efficiency gains when
compared to other policies such as car usage restrictions and stringent travel
demand management measures in the downtown area.

Keywords : smartcard data; gravity model; policy scenario; excess commuting
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Are all cities with similar urban form or not? Redefining cities
with ubiquitous points of interestand evaluating them with

indicators at city and block levels in China
Authors: Yongze Song, Ying Long, Peng Wu, Xiangyu Wang
Journal: International Journal of Geographical Information Science

Abstract: Fast urbanization may lead to similar urban forms due to similar habits
and strategies of city planning. However, whether urban forms in China are
identical or significantly different has not been empirically investigated. In this
paper, urban forms are investigated based on two spatial units: city and block. The
boundaries of natural cities in terms of the density of human settlements and
activities are delineated with the concept of ‘redefined city’ using points of
interests (POls), and blocks are determined by road networks. Urban forms are
characterized by city-block two-level spatial morphologies. Further, redefined
cities are classified into four hierarchies to examine the effects of different city
development stages on urban forms. The spatial morphology is explained by
urbanisation variables to understand the effects. Results show that the urban
forms are spatially clustered from the perspective of city-block two-level
morphologies. Urban forms tend to be similar within the same hierarchies, but
significantly varied among different hierarchies, which is closely related to the
development stages. Additionally, the spatial dimensional indicators of
urbanisation could explain 41% of the spatial morphology of redefined cities.

Keywords : urban structure; POls; polycentricity; LWP center; China
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Revealing group travel behavior patterns with public transit

smart card data
Authors: Yongping Zhang, Karel Martens, Ying Long
Journal: Travel Behaviour and Society

Abstract : Most analyses of travel patterns are based on the assumption of
isolated individuals and ignore interpersonal relationships between travelers. In
this paper, we develop a straightforward method to identify group travel behavior
(GTB), defined as two or more persons intentionally traveling together from a
single origin to a single destination, with public transit smart card data based on
proxemics theory. We apply our method to Beijing to reveal the patterns of GTB,
using all records generated by the subway system during a one-week period in
2010. Our data and method do not allow a reliable estimate of GTB share in
overall travel, but do enable a description of the characteristics and the
spatiotemporal pattern of GTB. The results reveal that the group size and GTB
frequency follow a long tail distribution: far more people travel in small groups
than in large groups and far more group travelers can be observed carrying out
only one group trip than travelers making multiple group trips. Group trips tend to
occur in weekends, in afternoons, and during public holidays. Furthermore,
stations and lines serving leisure destinations show the highest GTB scores. We
conclude that the GTB pattern is distinctly different from the pattern of individual
travel in terms of both time and space, and is essentially influenced by urban land
uses surrounding subway stations.

Keywords : urbanization; land-use patterns; SE; DI; China

(V)
o

Frequencies
Y
Frequencies
n
o

a a0 100 150 200 a &0 100 150 200
Relative GTB seores Relative GTB scores

M R

Fig. 8. Histograms of the GTB scores of stations using the M and R approaches.
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Mid-Term Review of China’s National New Urbanization Plan

(2014-2020)
I B & #FE{r: World Bank
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Pathways to Equitable Healthy Cities
I B ZFFE A1: Wellcome Trust

T 91 : Collate data on socioeconomic and demographic variables, housing,
transportation, urban services and if relevant water and waste management via
governmental and non-governmental agencies (e.g. statistical service and survey
office), academia and private sector partners (e.g., imaging, transportation, real
estate and mobile phone companies) in Beijing with emphasis on spatial social
inequalities with high spatial resolution. Both traditional (e.g. census and
administrative data on roads and housing) and emerging data are of interest.
Conduct analyses together with or in consultation with consortium members.
Collate data on environmental pollution at the highest spatial resolution possible
and work with consortium partners for modelling at finer resolution. Collate
emerging data sources (e.g., imaging, transportation, real estate and mobile
phone usage and online commerce) and work with consortium partners to
analyses them for measurement of environmental conditions.

I\ Incidence Rate 2011-2007 A Case Fatality Rate 2007

—— — —— —

Growth Rate/%
Case Fatality Rate/100people
222583
Bl 1.15-2.21 0.00 - 40.00
0.01-1.14 40.01 - 55.00
0.13-0.00 B 55.01 - 65.00
W -1.77-014 B 65.01 - 75.00
I -285--178 N 7501 - 100.00
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Knowledge Exchange on DAD for Sustainable Cities
I B X358 fi0: UNSW-Tsinghua Collaborative Research Fund

fJ: BERE-FERRTAZEFESETI——X T Um0 EUE
RIRITTEARIZRIME" HEERFERNERABARSHEERETKFE
B EZRANEERAH S EHHE. WMEMNFTFEIHRET TREENS
FEFIRERIZIT (ARREHESEET2015FEY) A ENHRELEKHE,
XL ERSNIRIERIRITESERN T A BN AN EREA, MEEIRA
TEMTIUEN AT ENEARE, XFHEABMUREEAREEERT A E
FRANR. BRI, MEEZRA IR, B—FE, ZH=ET20184F8H
21HEUNSWE MR AR 7T VEIAEMNE—RBEIHRE, M THA
SR TLRELEAAREAFNFPERT NAFERKRE, S0
FITIZREXRBERFERE, F5ZER 7TIERETELRE (ZHEBR)
MBEERMERE (UNSWHIBA) B9BEXARITIE, 198 7 WHIREH R E
B, BB ER, 2018F9HB27HE28H, BAFITHFrEE/RLEKRKE (The
University of New South Wales, UNSW) ZEpXIFIE=ZPE (Faculty of Built
Environment) tHBE TR BEREEERXFZENFER, SERENTRT &A
RTUFEH T AEIRISRIZITEARZRME” NIERIEE, ZI11EE
WEAFHITE . ARERTITS . BB MR IBEIES 1T T
M,
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BETHIE 3

Shrinking Cities in the US and China: A Transnational

Comparison
I B S FF 8 {ir: MISTI Global Seed Funds

&9t = Since the 1970s, once-prosperous American heavy industrial areas have
been mired in economic recession and deindustrialization, triggering large-scale
depopulation in what is colloquially called the Rust Belt. Many scholars have
examined planning, policy and design responses to this depopulation for Rust Belt
cities. Beginning in the early 2000s, German scholars coined the term “shrinking
cities” to draw attention to the mismatch between these cities’ shrinking
populations and their remaining, often half abandoned built environment. Such
urban shrinkage was once deemed as a special phenomenon that only occurred in
the developed world, and few would ever expect such a phenomenon to be
occurring in China, a fast growing nation. However, due to China’s family planning
policies and changing fertility rates, as well as economic transitions, many
shrinking cities are emerging in Northeast China, once the most industrialized
region in China. This research will support an exchange between MIT and
Tsinghua University to conduct a transnational comparison study of shrinking
cities in Northeast China and their counterparts in the US Rust Belt.
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Chinese Cities’ Walkability

I B & 3% 8 {37: Natural Resources Defense Council
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