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A Human-centred Approach to Urban and Transport Planning

Andy Hong
Virtual seminar, CEDAR/MRC Epidemiology Unit
The

University of Cambridge T
eorge UNIVERSITY OF
Institute (0),420)3D)

18 March, 2020 ol




Mumbai, India

w i
-~ e whs W an
- :
a4 /
-v- -(°7 i | i g p——— - T
’ m -~
v“:‘.'\»..gm |

If you make more roads, you will
have more traffic.

— Jan Gehl —
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50 peoplein 33 cars

50 people onabus

50 cydli

50 pedestrians
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& Tweet

Arnold &
@Schwarzenegger

Doctors say that|riding my bike outside is OK so it's the |
[only way I'm leaving the house| but if you do ride your
bike or go for a walk, don't stop, avoid social contact.

Apologies to everyone but | won't be stopping on my
rides for selfies. Stay positive, stay safe.

D O © €




¥ Daniel Raven-Ellison liked

DX

| Sustrans W Midlands 9
W @SustransWMids

From today|#Bogota has introduced an extra 22km|of
cycle lanes for busy commuting times as part of their
COVID19 #coronavirus response} Check out the

OO

hashtag #SubeteALaBici for more info, seems to be
working pretty well so far for overnight infrastructure
& changes.




OPEN LETTER:
Researchers call on government to enable safe
walking and cycling during the COVID-19 pandemic

Researchers call on government to enable safe walking and cycling during the COVID-19 pandemic

17th March, 2020

Researchers call on government to enable safe walking and cycling during the COVID-19 pandemic

As public health and transport researchers we fully support individuals, communities, and governments taking rapid and ef
recognise the importance of social distancing, with particular need to protect the most vulnerable.

During this, however, all of our existing social and health risks do not simply go away. As the Chief Medical Officer Profess«
by the government to combat Covid-19 might harm health in other ways.

At present, walking and cycling make a large contribution to population physical activity. A recent report for Public Health [
physical activity across all age groups, contributing between 26-42% of total physical activity, and has been demonstrated
and gender”
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BUSINESS o

= Q INSIDER

15 major cities around the world that are starting to ban cars

Aria Bendix Jan 12, 2019, 4:00 PM o =) (oed)
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Business Insider (2019)
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Oxford aims for world’s first zero
emissions zone with petrol car ban

Council plans to start phasing out polluting vehicles including CIean Air Zone charge lBllllCh date set fOI'
taxis, cars and buses from city centre area in 2020 summer in Birmi ngham

Bosses say the charge should be introduced by the end of August, in line with previous e

SHARE n b @ @
~cracy Reporter

Edmburgh cnty centre goes car-free to 5,14 Fe8 202
combat air pollution

Open air yoga and chess games fill streets for trial initiative

) | *‘ | Zamira Rahim | @ZamiraRahim | Sunday 5 May 2019 23:44

HO0000e ]

A The introduction of a zero em
2035, the councils said. Photogr

........
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Paradigm Shift in Transport Planning
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Putting Health at the Centre of Transport Policy

wrr gt ed Matesi.

Transport & health

A position statement

. L 1L Mark Nieuwenhuijsen
' Haneen Khreis Editors R ST

Transport includes o4d, rail, water snd air. This statameet. focuses 0a rood transport and public
tr are whare the greatest soporturstins for Impeoving puslic hesith 1n. However
new tachalogies, such as driveriess cass and the typerfeep, may ehange this.

Resd transpert includes the moving of pacgle and goods ncluding private cars, puble iranspors,

9
freight vehicles, walking and cyciing. Roads and streets should De thought about separately - streets
n e r I n u n v ok sy cowd o ranaport bk sk a4 Aaces for Ui, morang #od s,
THE IMPACT OF THE BUILT ENVI The bulk o publc transport s ravidee By the bus, Bt It s ralways which compete most

effectively with the car. Inceed buses are ssad mast In Ctes where raiways are best developed.
ON PHYSICAL ACTIVITY

We befeve in a Tigh quelity excress DUbEC Lransport system of trains, trams, BRT and cem

- recponsive traneport. This should be supportad by & comorehansive bus network
Roed trarmport provides ecoess to opportunkies far education, work, sociel contacts and eivere. It FURTHER
con faciitnte chysical sctivity as part of everyday fife through walking and cycing, ensténg people READING
to maintain good haaith and help provent deprassion, obasity, circulatory diseases, diabetes and
some canears.

e S dmcetes 3013 Pty
Yarwoet » hewthy hees. Lorekon, BAA

Comversely, motorised road traffic theeaters health both directly, through injury and pollution, and,

mare inscously, by pOmELIng inactihity, lerting producing gates and

drarupting soeial networks in heavity trafficked streets e 19, Wow b, o o)
TOTE. Ay o the W 3 oy o

Transport anc planning polices can alse be @ Barrkr 1o Good hesth, Making It harder o Mmore pemsins oty
Ay

Gangerous for pecple o be physically active ang INtArfening wih access to hoathcare 3nd other A et

essontal services. Changes to transport policies at a national and local leved have huge

-
N LN s
potential to improve the health of the ind reduce health
The Current road transprt system In the UK contrbutes 1o & number of health hazards and heaits | [| SYSR Cabt . Wrkios 4, e
.31, Bpweryes bt o st

Inequaities, particufarty 1 urban areas; poverty is strongly correlated with air potution, noise and

Injuries. More Gsadvantages areas tend to have o higher density of rocds snd trelfic, leading to oAyl i
warse air quality, higher noise levels and higher colision rates. Transport cas also influence acoess gy - Tranpert. 164, 15038,
to educatien, emgloyment, housing and green space ~important determinants of health and
A F a m eWO rk welbeng. Sodat exclusion, due to cependence on infrequent or expensive public medes of —hew WL Brven 8. 283
trassport, 0885 10 the Inequitable IMPACt of Community severance, Njunies and polunen, I g T o Naadh
Eant ArOwiROgE aVT T ety
What we think

The underginring principle of & puble healh spproach to tackling the complex heath isues
relsting to trarspart shoud be & major shift away from cars to active travel: walking,
eycling and public transport. Ths would reduce the harms of the road LrARSpart system; nelp
Indivicuals, socdety and the environment; and heip reduce carbon and improve aic quality. To achieve
Uhis, more pecple moud reed 15 comider thi DS opOSN 10r SHOrE-Jasmey SLages to Be walking
and eyding, and for longer Jeueney stages 10 be cycing and public transpert u

LAWRENCE D, FRANK
PETER O, ENGELKE
THOMAS L. SCHMID

Copryv ighdest Mater Lt

Frank et al (2003

What we can all do

Advocate for & major shift towards w.
« Advocale for 8 major shift away from cars.

Ing, cycling and public

« Advocate for the reallocetion of Toad spece In urben arses away from parking Ang
mavamant of private vehicies towards panple on foat, bicycls ang pubilis transpart

« Advocate for palicies which discouragn private car ues In Urban 3ress, 8.g. an-strest Farking
restrictions and selective congestion charging.
« Advocate for 20mgh fimits and design speeds for streets Lsed Dy pedestrians and cyclists.

Advocate fur prubiic tranapset accrssitio far 48 and integrated with ather transpert modas

o Advoeate for preper tansport for ohd and disabied 9
transport

Nieuwenhuijsen & Kreis (2018

PUBLISIES #7: Pacaity of Pubbe MasiTn, 4 1 Asdiww's Flace, SR TR TPT R ————
RSTE ey

[ ———
epeered charty #2: £A394

Faculty of Public Health (2018
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Health Challenges Linked to Transport

“Physical Inactivity”

The Author{s) BMC Genomics 2017, 18(Suppl 8):802

DO! 10.1186/512864-017-4193-5 BMC Genomics

REVIEW Open Access

Physical activity in the prevention of W
human diseases: role of epigenetic
modifications

Elisa Grazioli', lvan Dimauro', Neri Mercatelli', Guan Wang?, Yannis Pitsila
and Daniela Caporossi'®

From 34th FIMS World Sports Medicine Congress
Ljubljana, Slovenia. 29" September - 2" October 2016

Abstract

Epigenetic modification refers to heritable changes in gene function that ¢
DNA sequence. The current literature clearly demonstrates that the epige
influenced by different biological and environmental factors such as aging
exercise. As such, it is well accepted that physical activity and exercise can
epigenetic alternations although the type and duration of exercise eliciting
result in health benefits and prevent chronic diseases remains to be deter
significant findings from epigenetic studies involving physical activity/exer
chronic diseases such as metabolic syndrome, diabetes, cancer, cardiovasc

Keywords: DNA methylation, Histone modification, Exercise, Disease preve

Grazioli et al (2017) BMC Genomics




Health Challenges Linked to Transport

- 5 million deaths / year globally

- 4'h Jeading cause of death

Major risk factor for:

&

Heart  Respiratory
disease  disease
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Air Pollution Problem in the UK

Pollution map reveals unsafe air quality
at almost 2,000 UK sites

Sources of NOx in the UK

London, Leeds, Doncaster and Maidstone are among the worst

affected

® Local traffic

= Traffic background
= Non-mobile source
» Homes, industry,

commerce
® Regional background

A The mayor of London issued a high pollution alert for the capital on Tuesday. Photograph: Nick Ansell/PA

Defra/AQP (2018)
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Transport and Health: Conceptual Model

.............

ENVIRONMENT / BEHAVIORS / BIOLOGICAL CHRONIC
TRAVEL EXPOSURES RESPONSE DISEASE
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divi c I Risk Factors: Neighborhood SES, Occupation, Smoking Status, Family History,
indiviiual snd Copxiuatisme E i Attitudinal Predisposition to Unhealthy Behaviors & Residential Preference

Frank, Iroz-Elardo, MacLead, and Hong (2019) Journal of Transport and Health



Impact of Publi Transport Investment
on Physical Activity: Expo Line Study
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Los Angeles Rail Transformation

Flintridge

Burbank

Unique opportunity to conduct a
natural experiment study
c of a light rail transit’s impact

West:Cowvii
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Neighborhood Change Before and After Expo Line
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Multiple Methods for Data Collection

D r i Vi n g Neighborhood Travel and Activity Study Travel Log
Public transport T CTE T Rt e T
Do | Do | o eain o | 2d | T o g
Walking/Cycling 0 P i
Tuesday 2 1 15
Wednesany 2
Thursday 1 1
Frany ‘:1 2 v/vgﬁiwn
saay | 3| ]
=P
Travel survey e i | 1
« InChuce walkubis trips over § mrnutes + Or you can complets the log at the end of sach day
e S e

« Count sach ¥rip mode a8 & seperate U (car, walk, eic)

SSAMATARRR RN
.\\. \ \S A b * 1% ’5&\\
{) { \\ | :| 3 .‘I", ".‘t

)

N

GPS Accelerometer

Locational Physical
information activity
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Sociodemographic Profiles of the Study Area

Sociodemographics Study Area LA California
Persons 65 years and over 17% 11% 11%
Female 64% 50% 50%
White 28% 29% 40%
Black 50% 10% 6%
Asian 9% 11% 13%
Hispanic 7% 49% 38%
High school graduate or higher 40% 75% 81%
Bachelor's degree or higher 29% 31% 31%
Homeownership rate 52% 38% 55%
Median household income $31,471 $49.497 $61,094

Hong et al (2016) Transportation Research Part A: Policy and Practice



Before-and-After Impact on Physical Activity

-»Q 4

\

For those who previously Increased PA levels **
drove a car

For those who previously Decreased PA levels **
walked and cycled

Significance: *** 0.01, ** 0.05, *0.10

Hong et al (2016) Transportation Research Part A: Policy and Practice
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Lessons Learned: Contexts and People

“If you build it,
they will come”

When it comes to policy
impacts, the reality is a
lot more complex. You
need to understand how
people respond.

AR
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Impact of Highway Closure: Carmageddon

1-405 Sepulveda Pass Improvements Project

& WORLD REPORT

a f H e ; ,...;... " - ‘ i - ° L] L4
;0 AR Massive California Freeway Repairs
7 wos, R
_,;" Y i SHmMANOAfKS %‘l'mﬂ' E) 1 I
H 4 s Likened to ‘Carmageddon
' 4 A major part of a Los Angeles area freeway will be undergoing repairs for 15 weekend:
Sonta Moniea 1 the next four months, sparking comparisons to "Carmageddon" a 2011 freeway bridge
?‘ soscous A ‘ demolition that many feared would be a traffic nightmare.
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- 10 miles of 1-405 closed for two days
- One of the busiest highways in the
U.S. (>300,000 AADT)
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Impact of Highway Closure: Study Design

Closure Days

Traffic data Air pollution data Weather data
Over 500GB of daily Daily air pollution data Hourly meteorological
traffic data from Cal DOT from Cal ARB data from Cal DWR

Hong et al (2015) Environmental Science & Technology o7



Impact of Highway Closure on Traffic and Ozone

Regional Reduction in Ozone

% Reduction in traffic “ =

+ 000EN
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Hong et al (2015) Environmental Science & Technology



Impact of Local Street Closure

: Car-Free Days
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“Over 1000 cities around
the world participating in
“car-free days”
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Impact of Local Street Closure: CicLAvia

e 0

CICLAVIA

Presented by Metro
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Impact of Local Street Closure on Particulate Matters

(a) Mobile monitoring platform

(@) PM,5
S #
C ey,
, e
'c) (“‘.) Hw
R"% k\/ (ugrz'%
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(b) Backpack system (c) Data S::::,:ri Syvstim (C) UFP /< (d) UFP ,\\
; : Arduino sD .card circuits / \ (" /
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Hong et al (under review) Science of the Total Environment 31



Survey of Participants to the Car-Free Days

Survey: How did you come to the event?

Wilshire  Downtown  Culver City

Location (n=1,085 (n=1,439)  (n=1,217)
Car 38% 44% 38%
Metro/bus 22% 19% 16%
Bicycle 29% 27% 34%
Walk 6% 4% 5%

Other/multiple 5% 6% 8%

CicLAvia Research Team (2018)



Communicating on Air Quality for Behavior Change

I Strategy 1: Using the Message of ‘Fear’

New Fears in Los Angeles as Highway Closes Again

By ADAM NAGOURNEY SEPT. 21, 2012

W TRAFFICS

VOLUMES
COMPARED TO
BASELINE

* First closure: significant impact
« Second closure: lesser impact

Taylor and Wachs (2014) Access
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Communicating on Air Quality for Behavior Change

I Strategy 2: Using the Message of ‘Fun’ and ‘Empowerment’

Reimagine: Car Free Day in

London [{;133

September 2020 (Exact dates to be confirmed)

34



Linking Research to Policy and Practice

World Car-Free Day Summit % THOMSON REUTERS
i4...<" FOUNDATION NEWS

OPINION: What can London
learn from car-free cities
around the world?

by Andy Hong | Oxford University

Air Pollution Expert Panel ,
. Friday, 20 September 2019 10:09 GMT

A
WORLD
C AR
F REE
DAY |
LONDON ﬂ_ i
SUMMIT g8 | L T P
BENSEEE = \ ol 1% 19 A0 o=
World Car Free Day Summit Hong (2019, Sept.) Thomson Reuters Foundation
London, Sept. 20, 2019 (http://news.trust.org/item/20190920100921-ou5qd)
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Knowledge Sharing and Capacity Building

Healthy
Cities
Network

Healthy Cities Network

@HealthyCityNet

Healthy Cities Network is a global nexus
of Innovators dedicated to sharing
cutting-edge information on urban health
through creative and dynamic content.

® Vancouver, British Columbia

(7] Joined June 2018

&3 14 Photos and videos

Tweets Following Followers

27 35 115

Follow

Tweets Media

Healthy Cities Network @HealthyCityNet - Mar 14 v

Many thanks @JeromeMayaud for a highly engaging presentation on three
unigue projects that use #MachinelLearning methods to reveal important insights
on urban accessibility, vulnerability, and (in)equity. #healthycities

Tweets & replies

in the city:

ulnerabilit _ .
nsights from machine leagging

Jerome Mayaud
University of British Columbia
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Where is My Research Headed?

—— My research has so far been focused on understanding —
the mechanisms linking transport to health

TR-A (2016), JPER (2017), JPER (2019),
Prev Med (2019), Obesity Reviews (2020)

TRB (2012), ES&T (2015),
Atmos Env (2019), EPB (2019)

Physical activity

Air / noise pollution

Social cohesion SSM (2018)

Integrated approach

JTH (2019)

CONTEXT

MATTERS
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Where is My Research Headed?

__________________________________________________________________________

“‘How to understand the needs and
contexts of diverse communities fo
support health and wellbeing?”

__________________________________________________________________________




Research in Progress (1)

Developing a smartphone-based audit tool
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Theoretical Underpinning behind the Tool Development

Value of the Built

Value of the Individual Environment Good
/—/H /—/% Easier to
_ — measure
’:::tio;l:\tifeood Equality of Mill’s utilitarian
. Satisfacti
Average ngg:s oreforence U)hty' atisfaction appr oa Ch
Fulfillment
geneous
General
The Individual Opportunity Resources' Equality of Rawls’ equality of
Hetero- Opportunity -
Heter opportunity
Ratio Goodas | Opportunity| _capability
Relative Ends + Agency
Proportion of \ ; -
Good Equality of Sen’s capability
Capability approach
Difficult to
measure

Lewis. 2011. Towards a general model of built environment audit. Planning Theory 40



Research in Progress (2) m
Barton Clinical
Commissioning
Group

Using low-cost sensors for community air
monitoring and mapping

Index of Multiple Deprivation 2015
LSOAs ranked across England
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Every time I see an
adult on a bicycle, I
no longer despair for
the future of the
human race.

— H. G. Wells

Source: wired.com 42



