Dean’s Roundup: 24 April 2020
Roundup: Ceiling function, the mathematical operation of rounding a
number up to the next higher integer.
Roundup: a term in American English referring to the process of gathering
animals into an area, known as a "Muster" in Australia.
Rounding up: when a helmsman cannot control a boat and it heads into the
wind
Roundup: the plan for an invasion of northern France by Allied forces
during World War II (WikipediA)
Dean’s Roundup: part blog, part bulletin; part honour roll, part curatorial [cu
ra·to ri·al (ky r -tôr - l, -t r -) n. nounised by the Dean from curator +
editorial]
Dear all,
We are all experiencing the current crisis in different ways. I have not heard of any
tragedies among families and friends of our FoA community, but accepting Karinthy's
six degrees of separation rule, it is likely that some are bearing sorrow. In which case,
condolences, thoughts and prayers on behalf, of us all.
One experience we have probably all shared is the paradox of online teaching: done
well, it takes more not less time and tends to generate more not less student contact.
This contributes to changing priorities, routines and time-management across our
portfolios. What do we do with all these challenges? A recent survey found that a large %
of respondents in the UK stated that they do not want to return to their old way of life
after the pandemic ends. They will re-prioritise friends and family, locality, making
sourdough, travel destinations, work-life balance, type of job and expenditure and
savings. Business leaders are planning for wider permanent adoption of working-fromhome. The retail sector is finally resigning itself to closing up shop on the high
street. Governments are planning how to sustain budget deficits not seen since WW2,
including introducing new taxes, 1950s-70s style capital controls and pro-inflation
policies, 21st century style quantitative easing, 1940s style health-service investments,
and 1930s style New Deals. Joseph Schumpeter's idea of creative destruction
(Schumpeter 1942) is a hard pill to swallow. But upheaval follows all crises and because
our species is infinitely energetic, creative and progressive, it is always creative. Not all
things that disappear are bad. We may lament some change but what replaces it, for
good or ill, becomes the milieu for the future. So, what are we going to do during the
remainder of the crisis and beyond? Not in the routine, but with our lives. We are
intellectuals set aside by society to teach, to extend knowledge, to invent, and to provide
thoughtful commentary on the world around us. What will FoA do differently? Our highly
valued administrative and technical support colleagues support us in this mission and
are as as much part of it, and what it achieves, as are the academics. What will they
need to do differently to support teachers and researchers in a collective re-invention?
Here are three signs of creative adaptation in FoA that have encouraged me recently.
First, there are at least 5 teams in FoA undertaking some kind of rapid-response Covid19 research. One is working on a high-privacy virus-tracing APP (DoA+DLA+USA
tech researchers); two groups (DUPAD and REC) are working on built environment
epidemiology modelling papers; another (REC) is about to submit a paper that identifies
an optimal mix of social distancing methods (SDM), combination and timing, based on
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how SDM timing and mix has influenced epidemic curves in the 30 most affected
countries; another (DoA+Engineering) is preparing a bid that innovates environmental
health improving technologies by tech/materials/design in low-income homes. These
are ongoing projects. A DUPAD Post Doc Fellow already has a paper published in
Nature, on Wuhan's early-stage epidemic dynamics; and another DUPAD paper
modelling infection-related mobility from Wuhan big data is under review with PNAS.
We did have a great study planned based on Covid-19 dynamics in each of Wuhan's
many neighbourhood communities, some of which remained free from virus and others
of which sustained many fatalities. But I discovered that no-one knew who owned the
data. You have to let some things go. Research ethics are paramount. There are
probably other projects too, which I have not heard about. Although these colleagues
have responded to an opportunity, they are not opportunistic in the pejorative sense of
the word. They are doing what a creative, multi- and inter- disciplinary group of top
university scholars should always be doing: in hungry pursuit of knowledge, taking a
deep and risky dive into unknown territory because they see that their specialist skills
and knowledge can be added to others to answer questions that society and academe
need answers to.
Second, some of the above projects are moving FoD further in the direction of MIT
Media-Lab/ Sensibility Lab activities. They Bring together highly innovative, free-thinking
design-trained scholars with highly innovative tech-trained scholars. I am hoping that
the current energy, which has had the effect of lowering some of the traditional barriers
to such work, will continue and become a new normal for FoA. Across DoA, DUPAD
and REC in the past 2 years, we have recruited 7 new Assistant Profs who occupy this
kind of intellectual space. Heads of Department and I have been working on the 6 year
hiring plan in recent months and are planning to hire 25 new people over the next 6
years. Possibly 15 of these will have some degree of inno-tech/data-science/AI
background, most allied with a strong research and teaching interest in one of our built
environment fields. If we want to become the 21st century's version of Media Lab (we
do not want to copy Media Lab, which emerged in a different era), based appropriately,
in GBA, then there is no reason why we should not achieve this. For those who may be
daunted by the above, I can reassure you that FoA will also cherish, sustain and
continue to grow its humanities, arts, traditional design, social science and professional
strengths in teaching and research. We are, for example, planning another two, possibly
three, new design-research assistant prof hires in DoA in the next year or two.
Third, we are all thinking deeply about how and what we teach. I posed the
following question recently, in different forums, to the President, Provost and FoA's FEC:
"Do we want to join the ranks of the world's top 50 universities that are known for high
quality online content?" Note that this is not the same as asking 'do we want to teach
more online?'. Undoubtedly, we shall teach more online. In VP Ian Holliday's March
2020 survey of HKU students, FoA had about 50 students among the respondents. One
interesting pattern was a widespread appreciation or even preference for 'onlining' of
lectures. 'I can take it in my own time'; I can pause and rewind'; 'I can think more about
it'; 'I don't have to travel an hour to listen to it', were among the comments. One of our
design studios currently is enthusiastically working across three continents in what is an
updated version of the 1990s Virtual Design Studio (coined by former FoA Dean/head
of DoA, Thomas Kvan). The technology is now available to make VDS ideas not only
truly feasible, but possibly superior to some routine f2f, old-fashioned hand-made model
based design studios. Online design T&L is not just an innovation in procedure or
technology, it requires rethinking formative and summative assessment principles,
techniques, learning outcomes and philosophy. A great university is made by
exceptional students and exceptional academics (supported by exceptional
administrators and technicians). Online teaching and online content is not
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homogeneous, any more than class-based teaching is. Class based teaching in a great
university is made special by the interaction of exceptional teachers and students. What
could make FoA's online content and teaching exceptional and in heavy demand
globally?
What might you want to do differently from 2020 onwards?
As always, thanks and congratulations to all those mentioned below. The collective
achievements of FoA are stunning. Keep safe, keep looking out for others, keep looking
forward, keep optimistic and keep innovating.
A big welcome to our new Faculty Secretary, Alison Chu, and an equally big thank you
and farewell to Cordelia Chan. You have served FoA well for 15 years and we wish you
all the best in your new post in Registry.
Chris Webster
Dean, FoA, HKU
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Teaching and other Achievements
Department of Architecture
1. BHA 20th Anniversary Dinner
Dr. Eric Schuldenfrei, Dean Webster and Mrs. Webster have attended the 20th
Anniversary dinner of Barrie Ho Architecture and Interiors Limited (BHA) to celebrate
the occasion with Mr. Barrie Ho MH, a distinguished alumnus and loyal supporter to
the Department and the Faculty, on 29 November 2019, at Hong Kong Convention
and Exhibition Centre.

4

Department of Real Estates and Construction
1. Mr. Karson Yam Ho Kin (BSc Surveying Year 3 student)
- Kason, teamed up with three students from HKU Faculty of Engineering, has

joined the Communications Competition 2020 organized by the Institution of Civil
Engineers and awarded the First-runner up in the competition.
This team-based competition comprised of three rounds, aimed to promote
effective communications between different parties in infrastructural development
projects and in this cross-faculty collaboration, it demonstrated the significance of
both the real estate and the engineering professionals in construction project. The
team had to prepare multimedia printable and consultation strategy documents in
the competition and eventually, they had to present a make-up civil engineering
project at a mock public consultation meeting, followed by responding to different
interest parties’ concerns in the virtual project.

2. Miss Ren Ren (PhD candidate supervised by Professor Kevin Wong)
- has attended the Pacific Rim Real Estate Society Conference 2020 in Canberra,
Australia and received the Post-Graduate Research Scholarship, based on her
PhD research paper on "New Measurement and New Evidence for Supply
Elasticity and Within-city Heterogeneity of Price Movement".
http://www.prres.net/index.htm?http://www.prres.net/About/Prizes_and_Awards_
Post-graduate_Research_Scholarship.htm
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3. Professor Kelvin Wong
- Professor Wong has received the Long Service Award from the University in

recognition of his service in the past 15 years.
An Award Presentation Ceremony has been scheduled to take place on Friday, 12
June 2020, at 5pm in Loke Yew Hall. The University will monitor the development
of the COVID-19 to make appropriate adjustments to the ceremony arrangements
and will announce any updates on the ceremony in due course.

Department of Urban Planning and Design
1. Dr. Roger Chan
- Dr. Roger C K Chan was appointed by the Chief Executive as a member of the
Town Planning Board for a term of two years from 1 April 2020 to 31 March 2022.
URL: https://www.gld.gov.hk/egazette/pdf/20202414/egn202024141565.pdf

2. Alain Chiaradia
- MUD Program
In a worldwide request for proposal by the World Bank Group, the MUD program
has been selected as a preferred master degree program by the Joint Japan World
Bank Graduate Scholarship Program (JJWBGSP), from the incoming 2020 to
2024/25 academic year cohort of JJWBGSP-funded scholars.
There are three types of award, namely Japan Partnership Program, NonJapanese Partnership Program and Preferred Program. For Preferred Program,
there is a list of 30 programs to be added to the list and MUD is one of which. As
a Preferred Program, students of our MUD programs who are coming from the
eligible countries can apply directly to JJWBGSP for a scholarship.
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3. Professor Bo-sin Tang
- A team of government officials from the Civil Engineering Development Department
and Planning Department led by Mr. Michael Fong, Head of Sustainable Lantau
Office (SLO), visited DUPAD on 6 December (Friday). SLO was set up in December
2017 to take forward the planning, assessment, design and implementation of
various development projects and initiatives in conservation, local improvement,
leisure and recreation in Lantau.
The purpose of the visit is to have a sharing session with DUPAD colleagues and
hear their presentations about research projects relating to the smart, green,
resilient (SGR) and carbon neutral initiatives in various aspects including traffic
planning, land use planning, infrastructure provision, civil engineering construction,
and so on.
The following presentations were made by colleagues at the sharing session:
Time
10:0010:10
10:1010:25
10:2510:40
10:4010:55
10:5511:10
11:1011:25
11:2511:40
11:4011:55
11:5512:10
12:1012:25
12:2512:35
12:3512:40

Items
Welcome & Introduction

Speakers
Prof. Rebecca Chiu

Introduction of Sustainable Lantau Office and Lantau
Tomorrow Vision
Village Revitalization Plan for Sha Lo Wan

Mr. Michael Fong
Mr. Robin Lee
Ms. Christina Lo

Application of Technology in Planning Sha Lo Wan

Dr. Kenneth Tang

A Tale of Three Cities: Reflection on Public Transport
and Development based on Nordic Experience
Regional Carbon Market in the Greater Bay Area as
Hong Kong’s Alternative Mitigation Option / Transboundary Air Pollution in the Greater Bay Area
High-Density Zero-Carbon City

Dr. Jiangping Zhou

Spatial Planning for Resilient Cities: Evidence from
Shenzhen and Hong Kong
Walkability, Urban Intervention, and Elderly Health in
Hong Kong
Approach to Place Impact Reporting, a Developer Point
of View
Discussions (Q&A session)

Dr. Weifeng Li

Round up of Sharing Session

Prof. Bo Tang
Mr. Michael Fong
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Dr. Kyung-Min Nam

Dr. Jianxiang Huang

Dr. Guibo Sun
Mr. Alain Chiaradia
Participated by all

Division of Landscape Architecture
1. Mr. Ivan Valin
- has been elected as the Region 8 Director for The Council of Educators in
Landscape Architecture (CELA). His one-year term will begin following The CELA
Annual Conference in Louisville, Kentucky, United State, on 21 March 2020.

Research Achievement
Faculty of Architecture
1. Research Output Prize 2018-19
- The Research Output Prize is a Faculty-based award to honour the best research
output from each Faculty. This year, the Faculty’s Research Output Prize goes to
the following paper jointly authored by Dr. Frank Xue, Professor Wilson Lu, Dean
Webster and Dr. Ke Chen:
Fan X., Lu, W. S., Webster, C. J. & Chen, K. (2019). A derivative-free
optimization-based approach for detecting architectural symmetries from 3D point
clouds. ISPRS Journal of Photogrammetry and Remote Sensing, 148, 32-40. DOI:
https://doi.org/10.1016/j.isprsjprs.2018.12.005
Abstract: Symmetry is ubiquitous in architecture, across both time and place.
Automated architectural symmetry detection (ASD) from a data source is not only
an intriguing inquiry in its own right, but also a step towards creation of semantically
rich building and city information models with applications in architectural design,
construction management, heritage conservation, and smart city development.
While recent advances in sensing technologies provide inexpensive yet highquality architectural 3D point clouds, existing methods of ASD from these data
sources suffer several weaknesses including noise sensitivity, inaccuracy, and
high computational loads. This paper aims to develop a novel derivative-free
optimization (DFO)-based approach for effective ASD. It does so by firstly
transforming ASD into a nonlinear optimization problem involving architectural
regularity and topology. An in-house ODAS (Optimization-based Detection of
Architectural Symmetries) approach is then developed to solve the formulated
problem using a set of state-of-the-art DFO algorithms. Efficiency, accuracy, and
robustness of ODAS are gauged from the experimental results on nine sets of reallife architectural 3D point clouds, with the computational time for ASD from 1.4
million points only 3.7 s and increasing in a sheer logarithmic order against the
number of points. The contributions of this paper are threefold. Firstly, formulating
ASD as a nonlinear optimization problem constitutes a methodological innovation.
Secondly, the provision of up-to-date, open source DFO algorithms allows
benchmarking in the future development of free, fast, accurate, and robust
approaches for ASD. Thirdly, the ODAS approach can be directly used to develop
building and city information models for various value-added applications.
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For a full list of the ROP Winners from all Faculties in 2018-19, please refer to the
Research Services homepage at http://www.rss.hku.hk/honours-awards/internalawards/rop-winners
2. Memberships on Research Grant Council (RGC) Assessment Panels
(i) Prof. Wilson Lu
- has been re-appointed by the RGC to continue his service as a member to the
Assessment Panel of Competitive Research Funding Schemes for the Local Selffinancing Degree Sector (APSF) of RGC, for another two years from 1 March 2020
to 28 February 2022.
(ii) Dean Webster
- has been re-appointed by the RGC to continue his service as a member to the
Humanities and Social Sciences Assessment Panel of Joint Research Schemes
of RGC, for another two years from 1 February 2020 to 31 January 2022.

AHUI
1. Dr. Eunice Seng
- Dr. Seng has published a book:
Eunice Seng (2020). Resistant city: Histories, Maps and the Architecture of
Development. World Scientific Publishing Co. Pte. Ltd.
DOI: https://doi.org/10.1142/11394

This interdisciplinary volume explores real and invented places and identities that
are created in tandem with Hong Kong's urban development. Mapping
contested spaces in the territory, it visualizes the energies and tenacity of the
people as manifest in their daily life, social and professional networks and the
urban spaces in which they inhabit. Embodying the multifaceted nature of the
Asian metropolis, the book utilizes a combination of archival materials, public data
sources, field observations and documentation, analytical drawings, models, and
maps.
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CUSUP
1. Dr. Roger Chan
- Dr. Chan has a new publication:
Y L & Chan, R.C.K. (2020). Production of Coworking Spaces: Evidence from
Shenzhen, China. Geoforum, 110, 97-105.
DOI: https://doi.org/10.1016/j.geoforum.2020.01.008
Abstract: This study examines the production of coworking spaces in Shenzhen,
China. Coworking space is a global phenomenon that has been continuously
growing since the late 2000s. From a user perspective, this phenomenon is mainly
attributed to the increasing number of freelancers and start-ups seeking community
and knowledge spillovers. From the supply side, the movement is believed to be
integrated into the neoliberal urban development process. However, the burgeoning
of coworking spaces in post-socialist China arguably deviates from the neoliberal
model with its strong and direct state interventions, multi-faceted public–private
relations, and considerable emphasis on social goods. The central state proposes
an entrepreneurial policy and supports the production of coworking spaces as a
spatial fix for the national economic transitional crisis, while the local state promotes
local competitiveness. However, numerous founders of coworking spaces tacitly
strive to maximize utilities in the national entrepreneurial movement. Inevitably, this
movement leads to uneven distribution of social goods and quasi-coalition among
techno-capital, real estate, and policy free-riders. With the aim of understanding the
complex development of entrepreneurial spaces, this study investigates co-working
spaces using interviews with managers, entrepreneurs, and experts in Shenzhen.
2. Professor Rebecca Chiu
- Professor Chiu has published a paper:
Li, J., & Chiu, R. L. H. (2019). State rescaling and large-scale urban development
projects in China: The case of Lingang New Town, Shanghai. Urban Studies. DOI:
https://doi.org/10.1177/0042098019881367
Abstract: Large-scale urban development projects have become the main vehicle
by which targeted interventions for place- and scale-specific state initiatives unfold,
triggering a series of processes that are associated with the rescaling of state
space. This study aims to understand the place-specific conditions, pathways and
strategies whereby states’ spatial and scalar restructuring takes place in urban
development projects (UDPs) within China’s political economic contexts, and in
turn how UDPs act as critical lenses for viewing the changing nature of state spatial
strategy in China, through a case study of the Lingang New Town in Shanghai.
The major findings are: UDPs in China function as tools not just for land value
extraction but also for scale-making to cater to the state’s pursuits of place-specific
competitiveness in the global economy; the restructuring of the state apparatus
and regulatory frameworks is driven by place-specific tensions and crises triggered
by earlier rounds of state rescaling; the state chose state-agents rather than
market-agents to reinforce its power, and thus the state space expands through
development of UDPs; through developing UDPs, China’s spatial strategies have
explicitly and officially engaged with the discourse of globalisation while implicitly
engaging with geographically variegated practices of neoliberalisation. At the
theoretical level, this article facilitates an investigation of how China’s state spatial
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strategy, characterised by geographically and chronologically variegated
engagement with neoliberalism, is actualised through UDPs. It also demonstrates
how, despite being a socialist polity, pragmatic market measures and downscaling
are taken as transient measures in times of need.

3. Dr. Derrick Ho
- Dr. Ho's research has been reported by South China Morning Post on 29 January
2020.
URL:https://www.scmp.com/news/hong-kong/healthenvironment/article/3047936/single-and-unemployed-new-study-says-youremore )
- Dr. Ho was invited to speak at the 3rd International Forum on Climate Change and
Health Response on the topic of “Under a changing climate: who are more
vulnerable in the cities with high infrastructure resilience?”
- Dr. Derrick Ho has published the following papers:
(i) Ho, H. C., Man, H. Y., Wong, M. S., Shi, Y., & Walker, B. B. (2020). Perceived
differences in the (re)production of environmental deprivation between subpopulations: a study combining citizens’ perceptions with remote-sensed and
administrative data. Building and Environment, 174, 106769.
DOI:
https://doi.org/10.1016/j.buildenv.2020.106769
Abstract: Environmental deprivation significantly influences urban livability.
Previous studies applied spatial data to evaluate environmental deprivation
across various neighborhoods, and the identified deprived areas can be directly
used in urban planning as areas that need to be addressed. However,
perceptions of oneself regarding the local urban environment can influence
sense of wellbeing, mental health, and social behavior of this individual; and
any adverse feelings from the subjective environmental status can further
influence perceived environmental deprivation. This perceived environmental
deprivation can be different from the estimation of “objective” environmental
deprivation, and perception itself can vary among subpopulations. Absence of
consideration of variation in perceived environmental deprivation can lead to a
failure of sustainable planning to support all oppressed people affected by urban
development. Therefore, we combined citizens’ perceptions with remotesensed and administrative data to characterize perceived environmental
deprivation among subpopulations, based on a questionnaire with ranks of
specific environmental issues under a “city as a whole” concept. Generally,
perceived environmental deprivation among subpopulations was driven by
different facts. Based on the spatial comparison, self-identified urban residents
and people aged>=30 have faced higher environmental deprivation across the
whole city than self-identified rural residents and younger ages. Females, lower
income population, and indoor workers have faced with higher environmental
deprivation across urban areas than males and higher income population and
outdoor workers. These implied that perceived environmental deprivation may
be driven by social behaviors of individuals because of social inequality, while
planning protocols should be targeted to specific populations to provide
comprehensive community support and equity.

11

(ii) Chen, D., Mayvaneh, F., Baaghideh, M., Entezari, A., Ho, H.C., Xiang, Q., Jiao
A., Zhang, F., Hu, K., Chen, G., Zhao Q., Sun, S. & Zhang Y. (2020). Utilizing
daily excessive concentration hours to estimate cardiovascular mortality and
years of life lost attributable to fine particulate matter in Tehran, Iran. Science
of the Total Environment, 703, 134909.
DOI: https://doi.org/10.1016/j.scitotenv.2019.134909
Abstract: [Background]: Evidence for associations between fine particulate
matter (PM2.5) and cardiovascular diseases (CVDs) in Iran is scarce. Given
large within-day variations of PM2.5 concentration, using the daily mean of
PM2.5 (PM2.5mean) as exposure metric might bias the health-related
assessment. This study applied a novel indicator, daily excessive concentration
hours (DECH), to evaluate the effect of ambient PM2.5 on CVD mortality and
years of life lost (YLL) in Tehran, the capital city of Iran. [Methods]: Hourly
concentration data for PM2.5, daily information for meteorology and records of
registered cardiovascular deaths from 2012 to 2016 were obtained from Tehran,
Iran. Daily excessive concentration hours of PM2.5 (PM2.5DECH) was defined
as daily total concentration-hours exceeding 35 μg/m3. Using a time-series
design, we applied generalized linear models to assess the attributable effects
of PM2.5DECH and PM2.5mean on CVD mortality and YLL. [Results]: For an
interquartile range (IQR) rise in PM2.5DECH, total CVD mortality at lag 0–
10 days and YLL at lag 0–8 days increased 2.26% (95% confidence interval (CI):
0.85–3.69%) and 23.24 (6.07–40.42) person years, respectively.
Corresponding increases were 3.45% (1.44–5.49%) and 35.21 (10.85–59.58)
person years for an IQR rise in PM2.5mean. Significant associations between
PM2.5 pollution (i.e., PM2.5mean and PM2.5DECH) and cause-specific
cardiovascular health (i.e., mortality and YLL) were only identified in stroke.
Subgroup analyses showed that male and people aged 0–64 years suffered
more from PM2.5 pollution. Furthermore, we attributed a greater CVD burden
to PM2.5DECH (1.67% for mortality and 2.67% for YLL) than PM2.5mean (0.63%
for mortality and 0.70% for YLL) during the study period. [Conclusions]: This
study strengthened the evidence for the aggravated CVD mortality burden
associated with short-term exposure to PM2.5. Our findings also suggested that
PM2.5DECH might be a potential alternative indicator of exposure assessment
in PM2.5-related health investigations.
(iii)Deng, C., Dong, X., Wang H., Lin, W., Wen, H., Frazier, J., Ho, H.C. & Holmes,
L. (2020). A data-driven framework for walkability measurement with open data:
A case study of Triple Cities, New York. ISPRS International Journal of GeoInformation, 9(1), 36. DOI: https://doi.org/10.3390/ijgi9010036
Abstract: Walking is the most common, environment-friendly, and inexpensive
type of physical activity. To perform in-depth walkability analysis, one option is
to objectively evaluate different aspects of built environment related to
walkability. In this study, we proposed a computational framework for walkability
measurement using open data. Three major steps of this framework include the
web scrapping of publicly available online data, determining varying weights of
variables, and generating a synthetic walkability index. The results suggest
three major conclusions. First, the proposed framework provides an explicit
mechanism for walkability measurement. Second, the synthetic walkability
index from this framework is comparable to Walk Score, and it tends to have a
slightly higher sensitivity, especially in highly walkable areas in urban core. Third,
this framework was effectively applied in a metropolitan area that contains three
small cities that together represent a small, old shrinking region, which extends
the topical area in the literature. This framework has the potential to quantify
walkability in any city, especially cities with a small population where walkability
has rarely been studied, or those having no quantification indicator. For such
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areas, researchers can calculate the synthetic walkability index based on this
framework, to assist urban planners, community leaders, health officials, and
policymakers in their practices to improve the walking environment of their
communities.
(iv)Chen, X., Jahn, H. J., Ward, Tony J., Ho, H. C., Luo, M., Engling, G. & Kraemer,
A. (2020). Characteristics and determinants of personal exposure to PM2.5
mass and components in adult subjects in the megacity of Guangzhou, China.
Atmospheric
Environment,
224,
117295.
DOI:
https://doi.org/10.1016/j.atmosenv.2020.117295.
Abstract: Understanding the heterogeneity between ambient concentration
and personal exposure is crucial in studies regarding the health risks of air
pollution exposure. We performed a panel study with 4–19 (average = 10)
repeated personal monitoring in 16 adult subjects (ages 18–30) for three
consecutive weeks during the winter and summer of 2011–2012 in the Chinese
megacity of Guangzhou. Also, we conducted simultaneous ambient
measurements at eight districts (including five urban sites, two suburban
locations, and one rural site) of Guangzhou. Significant seasonal variations
were shown in personal PM2.5 exposure for most of the analyzed components
(p < 0.05), with higher levels in winter than in summer. Average personal
exposures exhibited a pattern of central urban > suburban > rural areas for
PM2.5 mass and most of the constituents (e.g., carbonaceous aerosols, ions).
We applied mixed-effects models to estimate within- and between-subject
variance components and determinants of personal PM2.5 exposure after
adjusting for potential confounders. The within-subject variance component
dominated the total variability (63.7–95.6%) for most of the investigated PM2.5
components. Ambient PM2.5 mass and its components were the dominant
predictors and contributors of the corresponding personal exposures (0.11 <
Rc2 < 0.97; p < 0.05). The results indicate that season and district type affect
personal PM2.5 exposure and its components, contributing to 4.9–51.6% and
8.0–77.8% of the variability. Time indoors and outdoors were also factors
affecting personal exposure. The study findings revealed ambient
concentrations at a fixed monitoring station underestimated residents’ true
exposure levels. In conclusion, the current study emphasizes the need for
incorporating spatio-temporal activity patterns complementing evenlydistributed air quality monitoring networks to increase the estimation power in
epidemiological analysis linking true personal exposure to health effects
(v) Ho, H.C.,* Chan, T.C., Xu, Z., Huang, C. & Li, C. (2020). Individual- and
community-level shifts in mortality patterns during the January 2016 East Asia
cold wave associated with a super El Niño event: Empirical evidence in Hong
Kong. Science of the Total Environment, Vol. 711, 135050.
DOI:
https://doi.org/10.1016/j.scitotenv.2019.135050
Abstract: Despite the fact that cold weather has been widely documented as a
major factor that can elevate the mortality in a subtropical population due to a
lack of adaptability, the disastrous impacts from a major cold event in East Asia
caused by a super El Niño event in January 2016 have passed largely
unreported. In order to minimize the catastrophic risk from such events given
ongoing concerns about climate change, as also noted in the Sendai
Framework for Disaster Risk Reduction 2015–2030 (SFDRR), it is important to
evaluate the individual- and community-level shifts in mortality patterns during
such cold waves, in order to develop health protocols for surveillance and
disaster planning. This study evaluated the impacts of the 2016 cold wave on
mortality patterns in Hong Kong because this city has been highlighted as a city
with severe negative impacts from the disaster by social media. Based on a
sensitivity analysis, we found significantly higher daily mortality for up to ten
weeks during this cold wave compared to the same calendar days between
2007 and 2015. We also found that the short-term impact of the cold wave was
prolonged and fatal, with the potential to increase the mortality across the city
for up to five weeks compared to the pre-disaster period. An examination of the
individual- and community-level shifts in mortality patterns reveals that the
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unmarried and economically inactive were most vulnerable during the 2016 cold
wave, and respiratory diseases were the greatest medical problems, while age
and gender effects as well as cardiovascular diseases did not enhance the fatal
effect. The excessive mortality was citywide, and not limited to particular
locations or specific characteristics of a community within the city. Based on the
results, disaster education as well as social and health services should be
provided to all local people for an extended period in order to minimize the fatal
and prolonged effects of future cold waves.
(vi) Guo, C., Sim, T., & Ho, H. C. (2020). Evaluation of risk perception, knowledge,
and preparedness of extreme storm events for the improvement of coastal
resilience among migrants: A lesson from Hong Kong. Population, Space and
Place, e2318. DOI: https://doi.org/10.1002/psp.2318
Abstract: The severity, intensity, and frequency of extreme storm events facing
coastal areas are increasing due to climate change and urban sprawl. Migrant
populations are particularly vulnerable in extreme storm events due to resource
deficits, a lack of preparedness, and social isolation. Empirical knowledge is
needed to help develop comprehensive guidelines to improve coastal resilience
for the prevention of adverse impacts from extreme storm events, which should
include specific action plans for migrant communities. A cross‐sectional
telephone survey was conducted in Hong Kong in July 2018. Most of the 1,015
participants agreed that it was very likely that super typhoons would hit the city
in the future. Although most of the migrants under study had lived in Hong Kong
for more than 30 years and acquired the local spoken language, there were
many significant differences between the migrants and native‐born populations
surveyed, notably migrants' comparative lack of knowledge about the tropical
cyclone warnings (odds ratio [OR] = 0.320, confidence interval, CI [0.227,
0.451]). Moreover, fewer migrants than native‐born populations had prepared
first‐aid kits (OR = 0.583, CI [0.424, 0.801]) or flashlights (OR = 0.412, CI [0.260,
0.655]) at home. A longer migration duration did not change the risk perception
or preparedness for a typhoon but did have a significant positive influence on
knowledge. In addition, migration played a significant moderating role in
enhancing the effect of risk perception on daily disaster preparedness. This
research, addressing the needs of migrants in disaster risk reduction, suggests
that future research and policy formulation should focus on strengthening
migrants' preparedness for typhoons and enhancing their disaster risk literacy.
(vii)Zhu, R., Wong, M. S., You, L., Santi, P., Nichol, J., Ho, H. C., Lu, L. & Ratti, C.
(2020). The effect of urban morphology on the solar capacity of threedimensional cities, Renewable Energy, 153, 1111-1126.
DOI: https://doi.org/10.1016/j.renene.2020.02.050
Abstract: As a clean and renewable resource, solar energy is increasingly
being used to relieve the pressures on environmental protection and the
exhaustion of conventional energy. Although photovoltaic modules have been
installed in many cities, the lack of quantitative mapping of the annual solar
energy potential of urban surfaces hinders the effective utilization of solar
energy. Herein, we provide a solar irradiation estimation solution for threedimensional (3D) cities to quantify annual irradiations on urban envelopes and
to investigate the effect of urban morphology on the resulting solar capacity. By
modelling urban surfaces as 3D point clouds, annual irradiations of the point
clouds were estimated. An empirical investigation across ten cities suggests
that urban areas at lower latitudes tend to have larger values of annual
irradiation; moreover, an area having greater building heights consistently has
the largest third quartile of irradiation compared with lower buildings in the same
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city. Conversely, areas with many low buildings have a larger proportion of
useable areas; in this arrangement, façades can optimally utilize solar energy,
meaning that large irradiations are concentrated on certain façades. The
Pearson correlation coefficients between solar capacity and urban morphology
indices suggest that urban morphology has an important effect on solar capacity.
- Dr. HO has been invited to present the following topic in the following workshop.
Derrick Ho (2020), "Social vulnerability, social just, and environmental hazard
across HK: A community planning planning perspective". Post-symposium
workshop: Transdisciplinarity and disaster management from a social justice and
social care perspective, University of British Columbia, Feb 26, 2020.
4. Dr. Kyung-min Nam
- Dr. Nam completed his visiting scholarship in the Spatial Economics Lab at Seoul
National University on 19-21 December 2019. During this visit, Dr. Nam has
delivered an invited seminar titled “Effects of Transboundary Pollution on Local
Housing Prices in Korea: Focusing on Fine Particulate Transported from China.”
- Dr. Nam has published the following papers:
(i) Park, S., Park, M. & Nam, K. (2019). Growth effects of fiscal decentralization
with weak economic motivation: the case of South Korea. Annals of Regional
Science 63, 399-436. DOI: https://doi.org/10.1007/s00168-019-00936-9
Abstract: In this study, we apply an extended Granger causality test to examine
whether fiscal decentralization in South Korea creates pro-growth effects. Our
results show that the pro-growth effects in South Korea are significant at the
provincial level, only from a revenue perspective. This result may suggest that
strengthening local taxation power (revenue-centered decentralization) can
better serve a local economic development goal than simply loosening use
restrictions
on
inter-governmental
transfers
(expenditure-biased
decentralization). At the city and county levels, however, no such pro-growth
effects exist; we instead find partial evidence in support of the reverse causality–
economic growth precedes revenue decentralization. This conflicting result
seems to be associated with scale economies in public goods provision and the
gap in administrative capacity between province- and lower-level local
governments.
(ii) Nam, K., Li M., Wang, Y. & Wong, K. K. H. (2019). Spatio-temporal boundary
effects on pollution-health costs estimation: the case of PM2.5 pollution in Hong
Kong, International Journal of Urban Sciences, 23:4, 498-518. DOI:
https://doi.org/10.1080/12265934.2018.1514275
Abstract: In this study, we estimate PM2.5-caused health costs in Hong Kong
and examine spatio-temporal boundary effects on the estimated results. During
the period between 2012 and 2016, mean annual welfare loss from PM2.5
pollution is estimated to be US$1.5–1.8 billion or 0.5%–0.7% of Hong Kong’s
gross domestic product. Premature deaths associated with chronic exposure
are the most important health endpoint, accounting for >95% of the total costs.
The estimated results are subject to large spatio-temporal boundary effects. On
the one hand, disregarding cross-district heterogeneity in air quality and
socioeconomic conditions leads to a downward bias of up to 13%, due to spatial
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correlations among PM2.5 levels, district population, and household incomes.
On the other hand, neglecting intra-year variations in PM2.5 concentrations
results in overestimation of up to 18%, due to nonlinearity in concentration–
response relationships. The estimation bias from coarse analysis units likely
further increases in national or global studies, given the magnitude of the spatiotemporal variations involved at these levels.
5. Dr. Guibo Sun, Jianting Zhao and Dean Webster
- has published the following paper:
Sun, G., Zhao, J., Webster, C. & Lin, H. (2020). New metro system and active
travel: A natural experiment, Environment International, Volume 138, 105605. DOI:
https://doi.org/10.1016/j.envint.2020.105605 (IF= 7.943, five-year IF=8.763).
Abstract: [Background] We used the first metro system in a developing city as a
natural experiment, to investigate the causal inference in the new metro’s impact
on modal shift and active travel. [Material and methods] The treatment group was
formed by residents from neighbourhoods located within the 800-m walking
distance to new metro stations. The first control group was formed by residents
lived 1.6 km away from and outside of walking distance to the nearest station, and
the second was 5 km away and outside of cycling distance. The groups were
determined by local transit-oriented planning practice and empirical studies on
active travel. Of the 5627 participants who had finished a baseline travel behaviour
survey before new metro launched, 1770 returned and completed the follow-up
survey a year after the metro’s operation, which consists of 833 cohort participants
in the treatment group and 937 in the two types of control groups. We used a
difference-in-difference method to make before and after comparisons of travel
behaviour changes between treatment and control groups. [Results] Our
longitudinal data analyses revealed diverse travel behaviour changes. In general,
people who used to take bus have adopted metro. The average metro usage was
30.9 (28.8 – 33.3) minutes daily for work trips and 16.6 (14.9 – 18.7) minutes daily
for non-work trips. Walking time decreased 19.7 minutes at most (p<0.001), and
cycling decreased 22.1 minutes daily (p<0.001). Car and e-bike usages remained
largely unchanged before and after new metro, without difference between
treatment and control groups. [Conclusion] The natural experiment study provided
the first empirical evidence in a developing city context on causal inference in new
metro’s impact on active travel. A new metro does not necessarily promote active
travel increase or car use reduction, calling for caution in making general
assumptions about the effects of urban rail transit investments. We suggest local
urban and transport planning knowledge could be useful in designing and
explaining the complex natural experiments in transport and health.
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6. Professor Bo-sin Tang
- Professor Tang organized a sharing session by two invited speakers about village
revitalization and innovative urban-rural governance in Mainland China on 13
December 2019. Mr. He Yunhui, Party Secretary, Hesilu Village, Yiwu city,
Zhejiang Province, talked about the new trends of multi-stakeholders cooperation
and collaboration in village governance. Dr. Ray K.W. Chan from the University of
Exeter, shared his presentation entitled: “Rural Restructuring: Ecological StateBuilding and Environmental Governance of the Lin’an Bamboo Shoot Industry.”
The sharing session was attended by research postgraduate students and was
part of the activities of China Innovative Urban-Rural Governance (CIURG)
Research Network co-convened by Prof. Tang with PolyU and Renmin University
of China.

- Professor Tang visited the Department of Urban Development at University of
Taipei from 3-4 December and met with Prof. Elton Chiu, Dean of College of City
Management, and Associate Professor Dr. An-Ting Cheng to discuss research
collaborations about innovative urban-rural governance, spatial planning and
urban renewal in Taipei.

- Prof. Bo-sin Tang visited the School of Architecture and Urban Planning at Nanjing
University from 9-10 December and exchanged research ideas in the seminar by
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Prof. Luo Zhendong and Dr. Shen Mingrui about spatial planning of Chinese
Taobao village development and rural revitalization in China.

7. Mr. Chang Xia (PhD candidate, supervised by Professor Anthony Yeh)
- has published the following papers:
(i) Xia, C., Zhang, A., Wang, H., and Liu, J. (2020). Delineating early warning
zones in rapidly growing metropolitan areas by integrating a multiscale urban
growth model with biogeography-based optimization. Land Use Policy, 90,
104332. DOI: https://doi.org/10.1016/j.landusepol.2019.104332
Abstract: Urban agglomerations have become the core areas of new
urbanization in China, leading to major structural adjustments in regional
development patterns and thus threatening the ecosystem. Predicting future
urban growth and delineating early warning zones can provide scientific
guidance for land use planning and ecological protection. However, limited
research has targeted fast-urbanizing metropolitan areas, which can be
particularly difficult compared with existing approaches conducted in a single
city. Another concern is that the adjustable demand of urban land in the future
can invalidate simple and rigid zoning schemes. This study proposed a
framework of delineating hierarchical early warning zones to represent different
probabilities of potential development in vulnerable areas. Specifically, a
multiscale urban growth model and biogeography-based optimization (BBO)
were integrated for calibrating transition rules and simulating historical urban
evolution (2005–2015) in the rapidly growing Yangtze River middle reaches
megalopolis (YRMRM) in China. Then, the future urban land demand in 2025
was predicted under different economic development strategies, and multiple
urban growth scenarios were simulated by coupling urban demand and spatial
planning policies. Finally, simulation results of different scenarios were overlaid
in a GIS environment to provide three levels of zones for the early warning of
illegal development in the protected areas. Results indicate that BBO performed
better in calibrating parameters of the urban growth model than did particle
swarm optimization and genetic algorithm. The prediction of future urban
dynamics suggests that urbanization will continue in this region until 2025, and
these early warning areas should be given attention for farmland protection and
ecological security in the YRMRM.
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(ii) Wu, J., Wang, S., Zhang, Y., Zhang, A., and Xia, C. (2019). Urban landscape
as a spatial representation of land rent: A quantitative analysis. Computers,
Environment
and
Urban
Systems, 74,
62–73.
DOI:
https://doi.org/10.1016/j.compenvurbsys.2018.12.004
Abstract: Due to the emergence of geographical ‘big data,’ the field of urban
studies is enjoying many new research opportunities. By using several sources
of geographical ‘big data’, an analysis framework was structured to measure
the urban landscape based on three aspects: city plan, pattern of building form,
and urban land use. An association rule analysis was used to explore the
relationship between land rent and the urban landscape, and the results indicate
that the urban landscape differs across urban areas. The blocks classified as
being located in main centers were associated with more convenient public
transportation, denser road networks, more vertical street space, more diverse
block patterns, more flexible architecture arrangements, mixed uses, high
density, and more services. By contrast, non-center areas usually comprised
blocks that were larger, tabular, single-purpose, and more regular. Non-center
areas often cannot provide high-quality public goods, and they contain scattered
large industrial enterprises. The urban landscapes of sub-center blocks fell in
between these two urban areas. To our knowledge, this is the first paper that
attempts to explain the relationship between land rent and urban landscapes
based on ‘big data,’ and our study may provide meaningful insights into urban
design for government officials and academics.
(iii)Wang, H., Zhang, B., Xia, C., He, S., & Zhang, W. (2019). Using a maximum

entropy model to optimize the stochastic component of urban cellular automata
models, International Journal of Geographical Information Science. DOI:
https://doi.org/10.1080/13658816.2019.1687898
Abstract: The stochastic perturbation of urban cellular automata (CA) model is
difficult to fine-tune and does not take the constraint of known factors into
account when using a stochastic variable, and the simulation results can be
quite different when using the Monte Carlo method, reducing the accuracy of
the simulated results. Therefore, in this paper, we optimize the stochastic
component of an urban CA model by the use of a maximum entropy model to
differentially control the intensity of the stochastic perturbation in the spatial
domain. We use the kappa coefficient, figure of merit, and landscape metrics to
evaluate the accuracy of the simulated results. Through the experimental
results obtained for Wuhan, China, the effectiveness of the optimization is
proved. The results show that, after the optimization, the kappa coefficient and
figure of merit of the simulated results are significantly improved when using the
stochastic variable, slightly improved when using Monte Carlo methods. The
landscape metrics for the simulated results and actual data are much closer
when using the stochastic variable, and slightly closer when using the Monte
Carlo method, but the difference between the simulated results is narrowed,
reflecting the fact that the results are more reliable.
8. Professor Anthony Yeh
- has published the following papers:
(i) Zhou, Xingang and Anthony G. O. Yeh (2020). Understanding the Modifiable
Areal Unit Problem and Identifying Appropriate Spatial Unit in Jobs–Housing
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Balance
and
Employment
Self-Containment
Using
Big
Transportation, DOI: https://doi.org/10.1007/s11116-020-10094-z

Data.

Abstract: Jobs–housing balance (JHB) and employment self-containment
(ESC) have been used to examine the jobs–housing relationship. However, the
effect of the modifiable areal unit problem (MAUP) on ESC and JHB has
received little attention. This study aims to examine the effect of the MAUP on
the spatial variation of ESC and JHB by utilizing mobile positioning data from
Shenzhen, China. Journey-to-work trips are examined at the individual level and
then aggregated into different spatial areal units. It is found that the average
ESC increases with the increase in spatial areal units and that the relationship
between JHB and ESC is amplified when the spatial areal unit increases with
spatial aggregation. A 2 km grid is found to be an ideal spatial unit for the
analysis of ESC in Shenzhen because it is the turning point in which the
increase in ESC started to slow down, and the decrease in the coefficient of
variation began to diminish. In addition, workers were more likely to commute
by non-motorized transport modes when their jobs were within 2 km. This study
helps elucidate the effect of the MAUP on ESC and JHB as well as determine
the appropriate grid size for analysis. This study further suggests that the ideal
spatial unit for the analysis of ESC and JHB may be related to the transport
mode of the city under study.
(ii) Xiaoyan Mu and A.G.O. Yeh (2020). Regional Delineation of China Based on
Commuting Flows. Environment and Planning A: Economy and Space, 52(3),
478 - 482, DOI: https://doi.org/10.1177/0308518X19873006
Abstract: Delineating functional regions by association and connectivity has
attracted much attention in urban and regional studies. Commuting ties reflect
the social and economic interactions between places. However, most
commuting studies are at the city level. A national-scale commuting map of
China has not been drawn. This study employs computational and visual
methods to model and visualize the commuting flows between county-level
units. We use a dataset extracted from the 2015 One Percent Population
Sample Survey of China provided by the National Bureau of Statistics. China
can be algorithmically divided into new commuting regions based on the
functional network of commuting flows. The results provide a valuable
perspective to understand how people live, work and move across boundaries
of administrative units in a daily urban system. Different administrative units in
the same commuting region should have inter-jurisdictional cooperation to
improve the efficiency of resource allocation and maximize the benefits of
investments. We suggest that policy makers take commuting regions that cross
administrative units into account when making regional transportation, transterritorial infrastructure or investment decisions.
(iii)Z Qi, AGO Yeh, X Li (2019). Scattering-Mechanism-Based Investigation of
Optimal Combinations of Polarimetric SAR Frequency Bands for Land Cover
Classification, Photogrammetric Engineering & Remote Sensing, 85 (11), 799813. DOI: https://doi.org/10.14358/PERS.85.11.799
Abstract: Aiming at steering the selection of optimal combinations of
polarimetric SAR (PolSAR) frequency bands for different land cover
classification schemes, this study investigates the land cover classification
capabilities of all the possible combinations of L-band ALOS PALSAR fully
PolSAR data, C-band RADARSAT-2 fully PolSAR data, and X-band TerraSAR20

X HH SAR data. A method that integrates polarimetric decomposition, objectbased image analysis, decision tree algorithms, and support vector machines
is used for the classification. Polarimetric decomposition theorems are used to
interpret the scattering mechanisms at the different frequency bands to reveal
the effect mechanisms of PolSAR frequency variation on the classification
capability. This study finds that (1) X-band HH SAR is not necessary for
classifying the land cover types involved in this study when C- or L-band fully
PolSAR are used; (2) C-band fully PolSAR alone is adequate for classifying
primitive land cover types, namely, water, bare land, vegetation, and built-up
areas; and (3) L-band fully PolSAR alone is adequate for distinguishing between
various vegetation types, such as crops, banana trees, and forests.
(iv) Chang Xia, Anqi Zhang, Haijun Wang, and A.G.O. Yeh (2019). Predicting the
Expansion of Urban Boundary Using Space Syntax and Multivariate Regression
Model,
Habitat
International,
86,
126–134,
DOI:
https://doi.org/10.1016/j.habitatint.2019.03.001
Abstract: Urban boundaries (UBs) are of great significance for urban planners
to constrain urban expansion and protect the surrounding rural landscapes.
However, existing studies mainly focus on evaluating land use suitability and
modeling land conversion; thus, the prediction of UBs is indistinct and often
even failed. The current study presents an urban growth boundary model
(UGBM) using space syntax and multivariate regression model. The UGBM is
established on the basis of the location of UBs and regards the layout of traffic
network as a crucial factor influencing the pattern of UBs. The independent
variables of the multivariate regression model are obtained from morphological
variables, and the dependent variable is the distance to the UBs. As the
morphological variables are highly correlated with the aggregation degree of
human activities and traffic flows and an overwhelming majority of human
mobility is found inside the UBs, we assume that UBs can be predicted using
such variables to extend the UBs from urban physical development to contain
the dimension of human mobility and activities. The simulation of UBs in the
fast-growing town of Cotton Lake in Guangdong, southern China, was
implemented. We compare the UB simulation of the proposed UGBM with a null
UGBM without incorporating predictor variables. The results show that the
proposed UGBM performs better than the null UGBM using quantity and
location metrics of percent area match. We argue that space syntax has a great
potential in simulating the expansion of UBs.
(v) S Xu, Z Qi, X Li, A.G.O. Yeh (2019). Investigation of the Effect of the Incidence
Angle on Land Cover Classification Using Fully Polarimetric SAR images,
International Journal of Remote Sensing, 40 (4), 1576-1593, DOI:
https://doi.org/10.1080/01431161.2018.1528021
Abstract: Incidence angle is one of themost important imaging parameters that
affect polarimetric SAR (PolSAR) image classification. Several studies have
examined the land cover classification capability of PolSAR images with
different incidence angles. However, most of these studies provide limited
physical insights into the mechanism how the variation of incidence angle
affects PolSAR image classification. In the present study, land cover
classification was conducted by using RADARSAT-2 Wide Fine Quad-Pol (FQ)
images acquired at different incidence angles, namely, FQ8 (27.75°), FQ14
(34.20°), and FQ20 (39.95°). Land cover classification capability was examined
for each single-incidence angle image and a multi-incidence angle image (i.e.,
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the combination of single-incidence angle images). The multi-incidence angle
image produced better classification results than any of the single-incidence
angle images, and the different incidence angles exhibited different superiorities
in land cover classification. The effect mechanisms of incidence angle variation
on land cover classification were investigated by using the polarimetric
decomposition theorem that decomposes radar backscatter into single-bounce
scattering, double-bounce scattering and volume scattering. Impinging SAR
easily penetrated crops to interact with the soil at a small incidence angle.
Therefore, the difference in single-bounce scattering between trees and crops
was evident in the FQ8 image, which was determined to be suitable for
distinguishing between croplands and forests. The single-bounce scattering
from bare lands increased with the decrease in incidence angles, whereas that
from water changed slightly with the incidence angle variation. Consequently,
the FQ8 image exhibited the largest difference in single-bounce scattering
between bare lands and water and produced the fewest confusion between
them among all the images. The single- and double-bounce scattering from
urban areas and forests increased with the decrease in incidence angles. The
increase in single- and double-bounce scattering from urban areas was more
significant than that from forests because C-band SAR could not easily
penetrate the crown layer of forests to interact with the trunks and ground.
Therefore, the FQ8 image showed a slightly better performance than the other
images in discriminating between urban areas and forests. Compared with other
crops and trees, banana trees caused stronger single- and double-bounce
scattering because of their large leaves. As a large incidence angle resulted in
a long penetration path of radar waves in the crown layer of vegetation, the
FQ20 image enhanced the single- and double-bounce scattering differences
between banana trees and other vegetation. Thus, the FQ20 image
outperformed the other images in identifying banana trees.
(vi) Wang, Jiejing and A.G.O. Yeh (2020) "Administrative Restructuring and Urban
Development in China: Effects of Urban Administrative Level Upgrading",
Urban
Studies,
Vol.
57(6)
1201–1223.
DOI:
https://doi.org/10.1177/0042098019830898
Abstract: This study focuses on state-led urbanisation in the Chinese context
by examining the effects of urban administrative level upgrading on urbanisation
and urban development. We argue that urban administrative level upgrading is
an important policy instrument in China that empowers cities to play a leading
role in driving national and regional economic development. However, there is
a lack of systematic empirical investigation to determine whether the objectives
of urban administrative level upgrading have been achieved. Using a quasiexperimental method that combines propensity score matching with the
difference-in-difference approach, we thoroughly examine the effects of countyto prefecture-level city upgrading and county to county-level city upgrading on
the development performance of cities. The results confirm that county- to
prefecture-level city upgrading can positively lead to a significant increase in
urban population growth and fiscal revenue in a few years after upgrading,
although this may not necessarily lead to rapid industrialisation. However, the
same is not true for county to county-level city upgrading. This difference may
be because counties and county-level cities are at the same administrative
level, whilst prefecture-level cities are at a higher administrative level compared
with county-level cities and counties. The results indicate that China’s
administrative division system, although restructured, retains hierarchical and
level-based structure in the post-reform period. We highlight the continuing
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strategic role of the Chinese state by establishing new scales and arenas and
adjusting administrative structures to promote urban development.

HHDC
1. HHDC researchers had the following paper accepted for publication:
Sun, S., Sarkar, C.*, Kumari, S., James, P., Cao, W., Lee, R. S. Y., Tian, L. &
Webster, C. (2020). Air Pollution Associated Respiratory Mortality Risk Alleviated by
Residential Greenness in the Chinese Elderly Health Service Cohort. Environment
Research. [Manuscript reference: ER-19-3074R1]
This paper is in collaboration with School of Public Health, HKU, HK; School of Public
Health, Boston University, MA, USA; Harvard Medical School, MA, USA; School of
Public Health, Brown University, RI, USA and Department of Health, Hong Kong.
Abstract: [Background] Although residing in lower surrounding greenness and
transient exposure to air pollution are independently associated with increased risk
of adverse health outcomes, little is known about their interactions. [Objectives] To
estimate whether residential neighborhood greenness modifies the short-term
association between air pollution and respiratory mortality among the Chinese Elderly
Health Service Cohort, a large prospective elderly cohort in Hong Kong. [Methods]
We estimated residential surrounding greenness by measuring satellite-derived
normalized difference vegetation index (NDVI) from Landsat within catchments of
residential addresses of participants who died of respiratory diseases between 1998
and 2011. We first dichotomized NDVI into low and high greenness and used a timestratified case-crossover approach to estimate the percent excess risk of respiratory
mortality associated with fine particulate matter (PM2.5), respirable particulate matter
(PM10), nitrogen dioxide (NO2), and ozone (O3). We further classified NDVI into
greenness quartiles and introduced an interaction term between air pollution and the
assigned median values of the NDVI quartiles into the models to assess the trend of
greenness modification on the air pollution and respiratory mortality associations.
[Results] Among 3,159 respiratory deaths during the follow-up, 2,058 were
pneumonia and 947 were chronic obstructive pulmonary disease. Elders living in the
low greenness areas were associated with a higher risk of pneumonia mortality
associated with NO2 (p=0.049) and O3 (p=0.025). The mortality risk of pneumonia
showed a decreasing trend for NO2 (p for trend=0.041), O3 (p for trend=0.006), and
PM2.5 (p for trend=0.034) with greenness quartiles increasing from Quartile 1 (lowest)
to Quartile 4 (highest). [Conclusions] Our findings suggest that elders living in higher
greenness areas are less susceptible to pneumonia mortality associated with air
pollution, which provides evidence for optimizing allocation, siting, and quality of
urban green space to minimize detrimental health effects of air pollution.
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2. Dr. Chinmoy Sarkar
- Dr. Sarkar’s co-authored paper was named as ESI hot paper receiving the required
number of citations in the last two years to be placed in the top 0.1% of all papers
in the field of Social Science.
Lu, Y., Sarkar, C. & Xiao, Y. (2018). The effect of street-level greenery on walking
behavior: Evidence from Hong Kong, Social Science & Medicine, 208, 41-49.
DOI: https://doi.org/10.1016/j.socscimed.2018.05.022
Abstract: Accumulating evidence shows that urban greenspaces have great
health benefits, but establishing a causal relationship is difficult. It is often
hypothesized that walking and physical activity are mediators in the relationship
between urban greenspaces and health outcomes. Furthermore, most urban
greenspace–physical activity studies have focused on parks rather than on
landscaped streets, even though the latter are the most popular places for physical
activity. The lack of research attention for landscaped streets is largely due to the
fact that street greenery is difficult to measure, especially at eye level. Using
readily available Google Street View images, we developed methods and tools to
assess the availability of eye-level street greenery. A two-layered study was
developed that 1) examined the association between urban greenspaces and the
odds of walking (versus not walking) for 90,445 participants in the Hong Kong
Travel Characteristics Survey and 2) carried out sensitivity analysis of the
association between urban greenspaces and total walking time for a subset of
6770 participants. Multilevel regression models were developed to reveal the
associations between street greenery and walking behaviors while controlling for
sociodemographic characteristics and other activity-influencing built environment
factors, taking into account the inherent clustering within the data. The results
showed that both street greenery and the number of parks were associated with
higher odds of walking; street greenery but not parks was associated with total
walking time. Our results suggest that walking behavior is at least as strongly
affected by eye-level street greenery as by parks. They also implicitly support the
health benefits of urban greenspaces via walking and physical activity. With the
large sample size, our findings pertain to the entire population of Hong Kong.
Furthermore, the use of Google Street View is a sound and effective way to assess
eye-level greenery, which may benefit further health studies.
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3. Dr. Xiaohu Zhang, Scott Melbourne, Dr. Chinmoy Sarkar, Alain Chiaradia and Dean
Webster
- have published the following paper:
Zhang, X., Melbourne, S., Sarkar, C., Chiaradia, A. & Webster, C. (2020). Effects
of green space on walking: Does size, shape and density matter? Urban Studies.
Urban Studies, 2020. DOI: https://doi.org/10.1177/0042098020902739
Abstract: The role of the built environment in improving public health through
fostering physical activity has come under increased scrutiny in recent years. This
study investigates relationships between walking activity and the configuration of
green spaces in Greater London. Pedestrian activity for N=54,910 walking trip
stages is gathered through the London Travel Demand Survey (LTDS), with routes
between origin and destination mapped onto the street network from Integrated
Transport Network of Ordnance Survey. Green spaces were extracted from UKMap
and agglomerated to form London’s hundreds of parks. Regressions of pedestrian
activity on park configuration, controlling for built environment metrics, revealed that
catchments around smaller parks are have more walking trips. Irregularity of park
shape has the opposite effect. Park density, measured as number of parks inside a
catchment, is insignificant in regression. Parks adjacent to retail areas were
associated with pronounced increases in walking. The study contributes to
landscape, urban management, environmental policy and urban planning and
design literature. The evidence provides implications for performance-oriented
policy and design decisions that configure a city’s green spaces to improve citizen’s
public health through enhancing walkability.

iLab
1. Professor Wilson Lu
- Professor Lu and his iLab team won a Hong Kong Environment and Conservation
Fund (ECF) for Environmental Research, Technology Demonstration and
Conference Projects 2019-20. Details of the award are as follows:
Project Title: Big data-based "AI inspector" for gauging inert contents at the offsite construction waste sorting facilities in Hong Kong
中文标题: 適用於建築廢料篩選分類設施監測惰性成份的大數據「人工智能」模型
Approved Budget: HK$ 485,000
Project Duration: 24 months
PI：Professor Wilson Weisheng Lu
Co-Is: Dr. Frank Fan Xue, Dr. Meng Ye, Dr. Hongdi Wang
Other supporting staff: Ms. Wendy Lee
Abstract: Offsite sorting facilities (OSFs) play a key role in the Government’s
strategic initiatives to strengthen construction waste management in Hong Kong.
By paying a levy of HK$175/ton, contractors can deliver their construction waste
to OSFs for sorting if the waste contains more than 50% of inert contents by weight.
As a yardstick of successful operation of the OSFs, a clever inspection
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methodology has been developed to ensure that the waste truly meets the criterion,
i.e. >50% inert contents. However, the Auditor’s report in 2016 pronounced the
ineffectiveness of the methodology, as the inert contents sorted had always been
below the bar. The Government has strengthened the inspection methodology
several times, but its effectiveness had “diminished” quickly. It seems that the
methodology is oversimplified and particularly vulnerable under the relentless catand-mouse game between the regulators and waste haulers. This proposed
project aims to develop a more effective “AI Inspector” based on big data analytics
(e.g., fuzzy set theory and Bayesian probability model) to gauge the inert contents
acceptable at OSFs. It is expected that the “AI inspector” will fix the loopholes in
existing methodology without necessarily installing any new equipment. It will
significantly help enhance construction waste management in Hong Kong.

A 3D surface diagram of waste loads

The proposed big-data-driven Bayesian models for real-time construction waste
content compliance prediction

2. Professor Wilson Lu and Dr. Frank Xue
- Professor Lu and Dr. Xue won two HKU Small Equipment Grants, HK$ 1.66M in
total, in this round’s exercise for 2019/20:
• Collaborative Industrial Robotics for Computer-integrated Smart Construction
(HK$ 900,000, PI: Prof. Wilson Lu)
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• Mobile Color LiDAR Scanners (HK$ 760,000, PI: Dr. Frank Xue)

The Grants aim to support the strategic needs and enhance research initiatives of
REC and FoA with small but key equipment. The equipment is expected to boost
iLab’s research and teaching in smart construction and digital twin (indoor and
outdoor). Furthermore, the equipment is open to all FoA colleagues for your
projects and courses. Cross-department collaborations are highly encouraged.
3. Professor Wilson Lu, Dr. Frank Xue, Dean Webster and the iLab team has the
following paper accepted for publication:
Xu, J.Y., Lu, W.S., Ye, M., Webster, C. and Xue, F. An anatomy of waste generation
flows in construction projects using passive bigger data. Waste Management.
[Manuscript Reference: WM-19-2758R2]
4. Professor Wilson Lu, Dr Frank Xue, and the iLab team has the following paper
accepted for publication:
Tan, T., Lu, W.S., Tan, G.Y., Xue, F., Chen, K, Xu, J.Y., Wang, J., and Gao, S.
(2020). Construction-oriented design for manufacture and assembly (DfMA)
guidelines. ASCE Journal of Construction Engineering and Management. (IF=2.734
in 2018).
Abstract: The pursuit of modern product sophistication and production efficiency has
bolstered Design for Manufacture and Assembly (DfMA) around the world. Being both
a design philosophy and a methodology, DfMA has existed in manufacturing for
decades. It is coming into vogue in construction as a potential solution to the
industry’s lackluster productivity amid enduring exhortation of cross-sectoral learning.
However, many studies of DfMA in construction are still simply following the DfMA
guidelines developed from manufacturing without adequately considering important
differences between the two sectors of construction and manufacturing. This study
aims to develop a series of construction-oriented DfMA guidelines by adopting a
mixed-method approach. It critiques existing DfMA guidelines in relation to the
characteristics of construction, and further argues that construction-oriented DfMA
should consider five fundamental aspects: contextual basis, technology
rationalization, logistics optimization, component integration, and material-lightening,
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either individually or collectively. A case study is then conducted to substantiate and
verify the feasibility of these guidelines. This research sheds new light on the crosssectoral learning of DfMA from manufacturing to construction. The guidelines can be
used as the benchmark for the evaluation of manufacturability and assemblability in
practice. It also opens up a new avenue for further DfMA studies in construction.

5. Professor Wilson Lu, Dr Frank Xue, and the iLab team published the following journal
papers and book chapter:
(i) Xu, J.Y., Lu, W.S., Ye, M., Xue, F., Zhang, X.L., and Lee, B.F.P. (2020). Is the
private sector more efficient? Big data analytics of construction waste
management sectoral efficiency. Resources, Conservation & Recycling, 155,
104674, DOI: https://doi.org/10.1016/j.resconrec.2019.104674. (IF=7.044 in 2018).
Abstract: Efficiency disparity between the public and private sectors is a nontrivial issue that concerns fundamental choices of socio-political-economic
systems. Waste management academia and industry also wrestle with issues
relating to the choice between public and private sectors. To examine the disparity
exclusively caused by “sector”, in statistics language, one needs data that is
sufficiently big to control many other confounders, e.g., sites, project types, and
construction technologies. This paper attempts to ascertain the construction waste
management (CWM) efficiency disparity between the public and private sectors by
using big data in Hong Kong. The waste disposal records of 132 projects, including
70 public and 62 private projects, were extracted and analysed. By comparing the
waste generation flows (WGFs) and accumulative WGFs, it is found that, by and
large, there is no significant efficiency disparity in CWM between the two sectors.
However, a closer investigation discovered that the private sector outperforms
their public counterpart in demolition projects, while the latter performs better in
foundation and new building projects. Although there are private projects with
higher CWM performance, their divergence between the best and average projects
are larger than public ones. Such findings thus reject casual remarks that the
private sector is more efficient in CWM. The underlying reasons maybe the waste
management index practice promoted in public projects while the private sector is
often incentivized to perform better CWM to save waste disposal levies. Future
research is recommended to delve into the causes of the efficiency disparity and
introduce CWM interventions accordingly.
(ii) Chen, K., Lu, W. S.*, & Wang, J. (2020). University-industry collaboration for BIM
education: Lessons learned from a case study. Industry and Higher Education.
DOI: https://doi.org/10.1177/0950422220908799
Abstract: Over the past decade, the global construction industry has shown a
clear and urgent need for its professionals to command building information
modelling (BIM) knowledge. Many educational institutions have thus incorporated
BIM into their construction engineering and management related programs.
However, BIM education faces several challenges, such as the difficulties in
transforming existing programs, a lack of instructors with sufficient practical
knowledge, and misalignment of educational outcomes and industry needs. Many
educators thus advocate university–industry collaboration, but this effort is
hampered by unanswered questions, including when, what and how both parties
can contribute to the collaboration to achieve a win–win situation. This paper
attempts to answer these key questions in BIM education by relating them to
university–industry collaboration in pedagogical design, course delivery and
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educational outcomes. It does so by conducting a case study whereby the
researchers adopted a non-participant observation approach to observe the
experience of participants in teaching and learning a BIM course. Feedback from
the participants showed that such collaboration could help to narrow the gap
between educational outcomes and industry needs. Based on that outcome,
another contribution of this research is an analytical framework developed and
substantiated to provide a more structured way to guide ‘town and gown’
collaboration for BIM education.
(iii) Chi, B., Lu, W.S., Ye, M., Bao, Z.K., and Zhang, X.L. (2020). Construction waste
minimization in green building: A comparative analysis of LEED-NC 2009 certified
projects in the US and China. Journal of Cleaner Production, 256, 120749. DOI:
https://doi.org/10.1016/j.jclepro.2020.120749. (IF=6.395 in 2018).
Abstract: Construction waste minimization is a key sustainability goal in green
building rating systems. Although these rating systems traverse countries’
boundaries, no research so far has compared construction waste minimization
performance in such systems across countries. This research aims to investigate
and compare the construction waste minimization performance of green building
projects in the US and China by focusing on the widely adopted LEED (Leadership
in Energy and Environmental Design) certification system. Data on 599 and 297
LEED-New Construction (NC) 2009 certified projects in the US and China,
respectively, were sourced from the US Green Building Council project directory.
Their construction waste minimization-related points were compared using the
Mann-Whitney U and effect size test, and semi-structured interviews were
conducted to identify the possible causes behind statistical analysis results. We
found no significant difference in construction waste minimization performance of
LEED platinum-level projects in the US and China, but the magnitude of the
difference between two countries increased as the certification level went lower.
The enforcement on regulations, recycling market development, public
consciousness and advanced technologies lead to the differences while the
influence of the political, economic, social, and technological context increased
when the projects were certified with lower LEED levels. An amenable context
should be fostered to achieve a better construction waste minimization
performance in green building and a sustainable development goal.
(iv) Xu, J.Y., Lu, W.S., Anumba, C.J., & Niu, Y.H. (2020). Chapter 15 From Smart
Construction Objects to Cognitive Facility Management. In Anumba and Roofigari
(ed.), Cyber-Physical Systems in the Built Environment. Springer.
Abstract: The Architecture, Engineering, construction, and operation (AECO)
industry has been strenuously exploring smart technologies to solve its many
chronic problems. Smart construction object (SCO) is proposed as a step towards
ubiquitous computing and smartness in the construction context. SCOs are
defined as construction resources made ‘smart’ by augmenting them with
awareness, communicativeness, and autonomy. SCOs will lead to a new paradigm
of smart construction. In the meantime, cognitive facility management (FM) is
proposed as a step towards active intelligence of FM. It can perceive through
cognitive systems, learn in the manner of human cognition with the power of
cognitive computing to improve the quality of people’s life and productivity of core
business. The design of cognitive FM is to apply CIoT to FM with the consideration
of integrating its cyber, physical, social systems (i.e., cyber-physical-social system,
CPSS). In this chapter, a framework of cognitive FM is introduced, with eight layers,
namely, environment, perception, data, communication, computation, application,
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action, and evaluation layer. It is important to integrate construction and FM in a
loop to achieve information continuity, information credibility, life-cycle
management continuity, as a way to alleviate the AECO industry’s chronic
problems. The integration is proposed between SCO and cognitive FM. SCO can
serve as a hardware foundation and software interface of sensing and computing
to achieve awareness, communicativeness, and autonomy. Cognitive FM, in turn,
will be a platform for the implementation of SCOs. With the awareness,
communicativeness, and autonomy of SCOs as a backbone, the perception,
learning, and action of cognitive FM system will be better achieved. Two scenarios,
proactive structure assessment and life-cycle MEP system monitoring, are
proposed and explained to validate the integrated framework of SCO and cognitive
FM.
6. Dr. Frank Xue
- Dr. Xue has published the following paper:
Guo, S., Li, Y., Hu, Y., Xue, F., Chen, B., & Chen, Z. M. (2020). Embodied energy
in service industry in global cities: A study of six Asian cities. Land Use Policy, 91,
104264. DOI: https://doi.org/10.1016/j.landusepol.2019.104264
Abstract: Energy is a resource of strategic importance for cities, a fortiori global
cities that rely on tremendous indirect energy embodied in interregional trades of
service industries. The assessment of embodied energy in service industries is
thus vital to the committed sustainable development of global cities and
fundamental to tailor-made local policymaking. This paper applies Multi-Regional
Input-Output analysis to the assessment of total embodied energy in service
industries in six global cities, i.e., Beijing, Chongqing, Hong Kong, Shanghai,
Singapore, and Tianjin. It is found that Hong Kong and Singapore have relatively
lower energy use intensities compared with the four cities located in Mainland
China. Service industries consume 17.02∼46.40 % of total embodied energy in
the six cities. Coastal cities like Tianjin, Shanghai, Hong Kong, and Singapore
have higher proportions of transportation consumption. The four Chinese mainland
cities consume a larger proportion of coal than Hong Kong and Singapore. The
method and the findings of this paper are expected to facilitate both the
government and the industries in energy policymaking for a smarter and more
sustainable urban economy.

7. Dr. Xiao Li
- Dr. Li has been awarded the Research Grant Council Postdoctoral Fellowship
2020/21. The scheme aims at providing support to very early career talent in
building up R&D careers in Hong Kong as a postdoctoral fellow (PDF).
The RGC’s call circular, Explanatory Notes and related documents are available
from the Research Services (RS) website at http://www.rss.hku.hk/fund/pdfs.
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SHDC
1. Dr. Ren Chao
- has accepted the nomination from The Hong Kong Observatory in February 2020
to join the World Meteorological Organization (WMO) Expert Network as a member
of the Technical Commissions and subsidiaries, including Standing Committees,
Study Groups, Expert Teams etc.
- has published the following papers:
(i) Morakinyo, T. E., Ouyang, W., Lau, K. K.-L., Ren, C., & Ng, E. (2020). Right
Tree, Right Place (Urban Canyon): Tree Species Selection Approach for
Optimum Urban Heat Mitigation - Development and Evaluation. Science of The
Total Environment, 719, 137461.
DOI: https://doi.org/10.1016/j.scitotenv.2020.137461
Abstract: The re-integration of trees into the urban landscape is a veritable
strategy for urban climate mitigation and adaptation. However, dysfunctional
trees in terms of urban heat mitigation are dominant in many sub-tropical cities'
landscapes due to the lack of scientific basis of tree selection. Therefore, this
study proposes and evaluates a methodological framework as an approach for
“right tree, right place” for urban heat mitigation through parametric ENVI-met
simulations that involve the combination of 54 generic tree forms and 10
characteristic urban morphology – Sky-View Factor (SVF). Results show
variable temperature regulation by tree forms (species) with varying magnitude
in different urban morphology. Daytime and nighttime temperature regulation
effects were between 0.3 °C – 1.0 °C and 0.0 °C – 2.0 °C, respectively
depending on tree forms and SVF value. Furthermore, the Heat Reduction
Potential (HRP) of trees forms were determined in terms of their human thermal
comfort improvement. In general, we found a range of +5% and − 20%
depending on SVF, negative and positive values imply heat reduction and
increment, respectively. With the competing shading effect of buildings, the
HRP of trees reduces from high to low SVF area with variable magnitude among
tree forms (species). Hence, the proposed morphology-based tree selection
approach was evaluated by comparison with two uninformed selection
approaches in a realistic urban neighborhood in Hong Kong. Results clearly
indicate the proposed approach's capability in improving human thermal comfort
by up two times more than either of the other approaches. Finally, evidencebased recommendations were given for the reference of policy-makers when
they make urban green development plan.
(ii) Ouyang, W., Morakinyo, T. E., Ren, C., & Ng, E. (2020). The Cooling Efficiency
of Variable Greenery Coverage Ratios in Different Urban Densities: A Study in
a Subtropical Climate. Building and Environment, 174, 106772. DOI:
https://doi.org/10.1016/j.buildenv.2020.106772
Abstract: Urban greenery, especially trees, has been proven to be one of the
effective measures for urban heat island mitigation. However, no consistent
findings have been found for the relationship between greenery abundance and
cooling magnitude; while some previous studies discovered a linear relationship,
others opined it could a non-linear one. In addition, there are rare studies
exploring whether or not the strength of the relationship is dependent on urban
density. Therefore, in this study, we aim to discuss cooling efficiency by
measuring the relationship between greenery coverage ratio and the cooling
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effects of greenery. Parametric studies were conducted in a validated ENVI-met
model, with different combinations of urban densities (Low, Mid, and High) and
tree coverage ratios (2–30% at 2% interval, and 56% for full area coverage other
than building). Then the pattern of the cooling efficiency was explored under
three urban densities scenarios and two selected temporal periods on a typical
summer daytime. For a subtropical climate background, results showed a nonlinear (logarithmic) pattern for tree coverage ratio (TCR) and cooling effects,
irrespective of the urban density, temporal periods, and heat indicators. When
TCR reached 20–30%, the optimal cooling efficiency of trees were achieved,
irrespective of building densities and temporal periods. The optimal threshold
for greenery coverage in this study can provide science-based suggestions to
urban planners and designers for better microclimate and thermal comfort
environments at the neighborhood scale.
(iii) Zhou, X., Okaze, T., Ren, C., et al. (2020). Evaluation of Urban Heat Islands
Using Local Climate Zones and the Influence of Sea-Land Breeze. Sustainable
Cities and Society, 55, 102060.
DOI: https://doi.org/10.1016/j.scs.2020.102060
Abstract: The Local Climate Zone (LCZ) scheme is an urban form and land
cover/land use classification system used to study urban heat islands (UHIs).
Many studies have evaluated the relationship between LCZs and air
temperature. While the intensity and spatial pattern of an UHI can be influenced
by the land-sea breeze, especially in coastal cities, few studies have been done
to examine this using the LCZ scheme. In this study, Sendai, Japan, has been
selected as a case study to evaluate whether the LCZ scheme can be used to
study UHIs that are exposed to sea-land breeze since it has two urban-rural
areas: mountain side and coastal side. UHI analysis was based on LCZ classes
with GIS-derived geometric and land cover properties. By dividing Sendai into
two regions along its urban center, the mitigating effects of sea-land breeze on
the magnitudes of UHIs in each urban-rural area were demonstrated. Based on
the results of this study, two specific UHI mitigation strategies were proposed
for Sendai. This study confirmed that the LCZ scheme can be used by urban
planners to assess both surface UHI (SUHI) and UHI effects, and proposed a
feasible process for developing targeted UHI mitigation strategies.
(iv) Liu, J., Hansen, A., Varghese, B., et al. (2020). Cause-Specific Mortality
Attributable to Cold and Hot Ambient Temperatures in Hong Kong: A TimeSeries Study, 2006–2016. Sustainable Cities and Society, 57, 102131.
DOI: https://doi.org/10.1016/j.scs.2020.102131
Abstract: [Background]: This study aimed to quantify the mortality burden
attributable to non-optimal cold and hot conditions from moderate and extreme
temperatures in Hong Kong during 2006-2016. [Methods]: The association
between mortality and daily mean temperature was assessed using a
distributed lag non-linear model (DLNM) integrated with a quasi-Poisson model.
The cumulated effects of cold and hot temperature were firstly quantified. The
attributable risks of non-optimal ambient temperature on deaths by causespecific mortality and age groups were then estimated. [Results]: A reversed Jshaped relationship was found between temperature and total mortality. The
highest increase in risk was at extreme cold, with the highest relative risk (RR)
for injuries of 2.18 (95%CI: 1.03-4.62), followed by the respiratory and
circulatory system diseases for lag 0-21 days. Cold temperature was associated
with a greater burden of death than hot temperature, with attributable fractions
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(AF) of 4.72% and 0.16%, respectively. Moderate temperatures played a major
role in all-cause mortality with AF of 4.25%, and 0.63% for extreme temperature.
[Conclusions]: Most of the temperature-related mortality burden was attributed
to moderate weather, suggesting relevant temperature-related preventive
strategies and measurements should be implemented to minimize the negative
impact of temperatures on population health, particularly for vulnerable subpopulations.
(v)Baklanov, A., Cárdenas, B., Lee, T.-c., Leroyer, S., Masson, V., Molina, L. T.,
Muller, T., Ren, C., Vogel, F.R., Voogt, J. A. (2020). Integrated urban services:
Experience from four cities on different continents. Urban Climate, 32, 100610.
DOI: https://doi.org/10.1016/j.uclim.2020.100610
Abstract: Rapid urbanization combined with climate change necessitates new
types of urban services that make best use of science and technology. The
Integrated Urban Hydro-Meteorological, Climate and Environmental Services
and systems are a new initiative from the World Meteorological Organization
(WMO) that seeks to provide science-based integrated urban services
supporting safe, healthy and resilient cities. Various cities have already started
development and implementation of such Integrated Urban Services and
successfully test and use them following specific requirements of local
stakeholders. This paper demonstrates the novel concept and approach of
Integrated Urban Hydro-Meteorological, Climate and Environmental Services
(IUS) from a set of four case study cities: Hong Kong, Toronto, Mexico City and
Paris, that use different IUS configurations with good existing practice. These
cities represent a range of countries, climates and geophysical settings. The
aggregate main joint similarities of the IUS in these cities and synergy of the
cities' experience, achievements and research findings are presented, as well
as identification of existing gaps in knowledge and further research needs. A list
of potential criteria for identifying and classifying IUS demonstration cities is
proposed. It will aid future, more detailed analysis of the IUS experience, and
selection of additional demonstration cities.
(vi) Ren, C., Cai, M., Li, X., Shi, Y., et al. (2020). Developing a rapid method for 3dimensional urban morphology extraction using open-source data. Sustainable
Cities and Society, 53, 101962. DOI: https://doi.org/10.1016/j.scs.2019.101962
Abstract: Available and accessible three-dimensional (3D) urban morphology
data have become essential for extensive academic research on built-up
environments and urban climates. A rapid and consistent methodology for
extracting urban morphology information is urgently needed for sustainable urban
development in global cities, particularly given future trends of rapid urbanization.
However, there is still a lack of generally applicable methods that use opensource data in this context. In this study, we developed a simple and highly
efficient method for acquiring 3D urban morphology information using opensource data. Building footprints were acquired from the Maps Static application
programming interface. Building heights were extracted from an open digital
surface model, i.e., the ALOS World 3D model with a resolution of 30 m
(AW3D30). Thereafter, urban morphological parameters, including the sky view
factor, building coverage ratio, building volume density, and frontal area density,
were calculated based on the retrieved building footprints and building heights.
The proposed method was applied to extract the 3D urban morphology of Hong
Kong, a city with a complex urban environment and a highly mixed geographical
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context. The results show a usable accuracy and wide applicability for the newly
proposed method.
Dr. Ren’s team is actively exploring the potential application of such urban
morphology data in CO2 emission and urban energy estimation, air pollution
concentration, heat island effect and potential health impact assessment.
(vii) Ren, C., Cai, M., Li, X., Zhang, L., et al. (2019). Assessment of Local Climate
Zone Classification Maps of Cities in China and Feasible Refinements. Scientific
Reports, 9(1), 18848. DOI: https://doi.org/10.1038/s41598-019-55444-9
Abstract: Local climate zone (LCZ) maps that describe the urban surface
structure and cover with consistency and comparability across cities are gaining
applications in studies of urban heat waves, sustainable urbanization and urban
energy balance. Following the standard World Urban Database and Access
Portal Tools (WUDAPT) method, we generated LCZ maps for over 20 individual
cities and 3 major economic regions in China. Based on the confusion matrices
constructed by manual comparison between the predicted classes and ground
truths, we highlight the following: (1) notable variation in overall accuracies (i.e.,
60%–89%) among cities were observed, which was mainly due to class
incompleteness and distinct proportions of natural landscapes; (2) building
classes in selected cities were poorly classified in general, with a mean accuracy
of 48%; (3) the sparsely built class (i.e., LCZ 9), which is rare in the selected
Chinese cities, had the lowest classification accuracy (32% on average), and the
class of low plants had the widest accuracy range. The findings indicate that the
standard WUDAPT method alone is insufficient for generating LCZ products that
demonstrate practical value, especially for built-up areas in China, and the
misclassification is largely caused by the lack of building height data. This result
is confirmed by a refinement test, in which the urban DEM retrieved from
Sentinel-1 data with radar interferometry technique was used. The study shows
a detailed and comprehensive assessment of applying the WUDAPT method in
China and a feasible refinement strategy to improve the classification accuracy,
especially for the built-up types of LCZ. The study could serve as a useful
reference for generating quality-ensured LCZ maps. This study also examines
and explores the relationship between socio-economic status and LCZ products,
which is essential for further implementations.
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