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“...urban science...means here a science of
human behaviour as it applies to
cities...this is not the science of the physics
of buildings or energy flows in cities...it is
the science of people flows, flows of goods,
and the flow of information and ideas...”
— Michael Batty (2019: 998)

what is urban science?

Batty, “On the confusion of terminologies,” Environment and Planning B: Urban Analytics and City Science, 2019.


https://bbc.in/3EtuYZS
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- affordable housing

- mobility

- provision of services

- ageing

- urban health

- social segregation

- environmental footprint
- climate action

Vandecasteele et al., “The future of cities,” EUR 29752 EN, Publications Office, Luxembourg, 2019.
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- affordable housing

- mobility “...unequal distribution of different
_ provision of services social groups in the urban space...
- ageing

- urban health ﬁ

. = \
- environmental footprint (:7
climate action =

Vandecasteele et al., “The future of cities,” EUR 29752 EN, Publications Office, Luxembourg, 2019.
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Least deprived decile
Data not available

English Indices of Deprivation (2019)
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(b) Low -«— Segregation -» (a)High

Evenness Exposure Concentration Centralization Clustering

five dimensions of segregation in US census report (2002)
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- from residential to behavioural segregation
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- from residential to behavioural segregation

- from macro-level (neighbourhood) to micro-level (places) analysis
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- from residential to behavioural segregation

- from macro-level (neighbourhood) to micro-level (places) analysis

- from quantification to modelling of segregation
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- from residential to behavioural segregation

- from macro-level (neighbourhood) to micro-level (places) analysis

- from quantification to modelling of segregation
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interaction networks

- nodes: neighbourhoods

- edges: # purchases by users in area i at stores in |
or # mentions by users in area i to users in j

Dong et al., “Segregated interactions in urban and online space,” EPJ Data Science, 2020.
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segregation in behavioural interactions
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GREAT
GOOD
PLACE

CAFES, COFFEE SHOPS,
BOOKSTORES, BARS,
HAIR SALONS AND
OTHER HANGOUTS AT THE
HEART OF A COMMUNITY

RAY OLDENBURG

“Well-written, informative, and often entertaining.”
—Newark Star-Ledger

/
_ﬂ DEPARTIMENT OF
] ENGINEERING |peqmmesee
N SCIENCE O%IFOIND
—
) 0oo
ooo
B »
first place second place

third place

third places, or micro-level segregation?
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segregation at places in cities

- extract “stays’ and attribute stays to places

Moro et al., “Mobility patterns are associated with experienced income segregation in large US cities,” Nature Communications, 2021.
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segregation at places in cities
- extract “stays’ and attribute stays to places

- identify user home area and income group

Moro et al., “Mobility patterns are associated with experienced income segregation in large US cities,” Nature Communications, 2021.
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INEQUALITY INEQUALITY INEQUALITY

segregation at places in cities
- extract “stays’ and attribute stays to places

- identify user home area and income group
- compute time spent by each income group at given place

- compute segregation measure for each place

Moro et al., “Mobility patterns are associated with experienced income segregation in large US cities,” Nature Communications, 2021.



Place income segregation

|

Q1 Q2 Q3 Q4

Income group
Q4 [>$114K]
Q3 [$90k, $114K]
Q2 [$67k, $90K]
1l Q1 [$10k, $67K]

place segregation occurs

ﬂ DEPARTMENT OF

ENGINEERING A
SCIENCE.  REe

\f. ) o .. .":‘. r .-. Y 1 '. 3 o
¢ e - ) .’ ‘
C. * v & ¢ . & LS :
o ° ° o
.- t... 2. ~’.'. Qe x. ..Oo. O
\g ©
. E ) . "» ‘] A [ |
» L) v o
.... r .st . 1 ‘.. " L3 e o .. .’ °
| O. 2 pe® ¢ ° o ® ° . ".o e
o.,)~'¢ - . ot : ¢ C ‘e
° » ,.:' % © c e ° %°
- . ? re-3% L o o
3 ;‘. by & o “’f' c.o p o> .“. s ee "4
& *‘ oo B T - X "GEDve¥ T 0‘4. . o¥
% . R 2% PR o’ 1) = K] A
] s & w0 . 4 " Sonayle A ‘
o [ S o s 4 . "‘ w 5 * ' Sl "r‘.. e t ‘.
» 2 O o, %0} 8% po g oo
° .l Ky .‘f ".‘. ‘ -x"ﬂ .’ ‘
) e, bas, s oA § ‘
. 4 e o, 4 . o !
A - <a i 2. o 'c‘:';:fi'o‘.l ~
..»ﬂ 'u'i P f. .;;{:a(."”‘ }‘ . x, - . é
s ° ve 9 S ) - N &, ] °
g 8\;':‘:{', "’%‘ar"‘" e o'. o .:gﬁ..}*...'.
b S ‘: Q“;‘ J‘u Ty foo £ v.ﬂ ., '.L' * 2T H c
. 2 of 63.’--“' e e ¢ e “? e Y3 o Y yx >
X :\ v ..' . - . " “ \o ‘:’- (;_r £
“ & .-J ° ’. h": ’:, o0 & ’. ’ ¢ -
‘o .'%,“: :?- “x. N 0.701‘ g " e r ? .'—_1‘ﬁn
R - "'Q\. PR 2N 5 o L e o I c
3 (o o? X (Y Pl ° d °
5 J.‘ e ~ 2“ o o r c oo * m'g 0-8
< q ° L) ° o, o be ©® ‘6
- RCRRN A Y9 B ‘ gm 0.6
>3 v 0@ Uy oP 04
. ° L ® s © Lo
= S . A 3 0.2
: L B o Yo
.‘ . o © - 0; e l
e 0

at micro level (within 25 meters)
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place segregation occurs at micro level (within 25 meters)
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user segregation is not only determined by where people live
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Ty (time spent) @ Minority

modelling of segregation dynamics
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modelling of segregation dynamics
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modelling of segregation dynamics
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modelling of segregation dynamics
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user segregation = behaviour (55%) + residence (45%)
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Source: Nautilus (2016) https://bit.ly/3tPBrt3

new EPSRC project on cohesion and fragmentation in online forums



https://bit.ly/3tPBrt3
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Oliver Gardiner

mobility networks for gentrification prediction

Gardiner and Dong, “Mobility networks for predicting gentrification,” Complex Networks, 2020.
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https: //www.oxford-covid-19.com
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