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Urban and transport planning,
environment and health

\ POLICIES
/\, / v : vV = @1 -— V
URBAN DESIGN =

BEHAVIOUR PATHWAYS DISEASE MORTALITY

i Mixed land use ]ﬁ' Air pollution Cancer

Q@  Destination accessibility ﬂ.* Walking ”)..“‘ Noise £y 5;1‘:;:?“ Avr— :z:;::;e

s, WSEICIOVaSCHIaR

- % i : | Temperature &
.%Q Connectivity dvdo JEyEling l P Y -

%{ Transport infrastructure & Driving -O- JUNERSdIation 5) | Mental disorders

o o 2 o
Walkabilit Q Public t t N
7; alkability ublic transpor by

& | Bikeability

:‘, Green Space

v 20
CONTEXT

i.e. 9 socio-economic status, @ social and racial inequities, e access to quality affordable healthcare, @ genetics, @ nutrition, etc.

Nieuwenhuijsen et al. 2016



K
A
Vosa
oA

o

7




Barcelona, Spain
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Noise

Approx. 70% of Barcelona
residents do not comply with
WHO physical activity
recommendations
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Premature mortality impact
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(95% CI: 858,1577) (95% CI: 386,834) (95% CI: 0,1009) (95% CI: 324,442)  (95% CI: 0,236)

* 2004 premature deaths (95% CI: 1568, 4098) (= almost 20% of mortality)
* 360 days (95% CI: 219, 493) of life expectancy
 Approx 30 traffic fatalities

Mueller et al. 2017



1 - - y.

Exposure levels are often socio-economically patterned...
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Bradford, UK

6.86
0.32 10.0-
6- 5.96
w w
= et ]
E N @ 7.5
34 b sa b Index of Multiple Deprivation g Ethnicity
b= HQuintile 1 (most deprived) S M 80-100% non-White
S M Quintile 2 =} M 60-80% non-White
S B Quintile 3 2 50 B 40-60% non-White
= 295 2 5y & Quintile 4 . = 1 20-40% non-White
| Quintile 5 (least deprived) 5 0-20% non-White
¥ —
S §
O 1.75 a
2.91
1.19
09
0.53
0.29
0 e 0.0
Green space Noise PM; g Green space Noise PM, 5
Exposures Exposures
Fig. 4. Standardized mortality impacts by LSOA-level deprivation score. Fig. 5. Standardized mortality impacts by LSOA-level ethnicity.
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| Vienna, Austria

A

~— Motorways, primary and secondary streets
we South-Eact Tangont

s Glirtel road

B3 Predominantly dense residential/occupational land use |

Khomenko et al. 2020

PM2.5 (ug/m3) quintiles
[]95-136
[ 136-14.3
[ 143-151
] 151-155
Bl 155-16.4



| Vienna, Austria
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Vienna, Austria

Mean July temperature (°C) quintiles
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Vienna, Austria
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Fig. 2. Annual environmental exposures attributable premature deaths esti-
mated for Vienna under compliance with international exposure guidelines.
Error bars show 95% confidence intervals.

Khomenko et al. 2020



| Vienna, Austria

Khomenko et al. 2020



Vienna, Austria
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Vienna, Austria
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Barcelona, Spain
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Madrid, Spain
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Solutions in urban and transport planning

Air pollution

4 =

Lack of green and blue space

ISGlobal






| Active transport health benefits

N. Mueller et al. / Preventive Medicine 76 (2015) 103-114

» Physical activity

< Air pollution general population
N Air pollution active traveler
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Xia et al. 2015 (S3)
Macmillan et al. 2014 (S3)
Edwards & Mason 2014
Woodcock et al. 2014
Rojas-Rueda et al. 2013 (52)
Maizlish et al. 2013 (S2)
Woodcock et al. 2013 (S1)
Dhondt et al. 2013
Rojas-Rueda et al. 2012 (S2)
Holm et al. 2012

Jarrett et al. 2012

Grabow et al. 2012

Rabl & de Nazelle 2012
Rojas-Rueda et al. 2011
Lindsay et al. 2011 (51)

de Hartog et al. 2010

Woodcock et al. 2009 (53)

Mueller et al. 2015



Cycling infrastructure and modal share
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Agéncia

B géncia_
Jl SUPERBLOCKS MODEL ECOLOGIA o iatons™”

Current Model Superblocks Model

O
I

@ PUBLIC TRANSPORT NETWORK Q PRIVATE VEHICLE PASSING DUM PROXIMITY AREA
@ BICYCLES MAIN NETWORK (BIKE LANE) m RESIDENTS VEHICLES ACCESS CONTROL
_@_ BICYCLES SIGNPOSTS (REVERSE DIRECTION) g:, URBAN SERVICES AND EMERGENCY wssssm BASIC TRAFFIC NETWORK
FREE PASSAGE OF BICYCLES EL-.‘ DUM CARRIERS SINGLE PLATFORM (PEDESTRIANS PRIORITY)

* Reduce motorized traffic
* Reclaim space for people
* Promote sustainable mobility and active lifestyles
* Provide urban greening
- Mitigate effects of climate change
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Physical activity

. 4,556,393 trips/ day
Baseline Mode Share 3.5 trips/ person/ day

= Car Car: 1,189,219 trips/ day

m Public transport
m Walk
m Bike

- 19.2 % relative reduction

Superblock Mode Share

pa—
m Car

Car: 961,399 trips/ day

m Public transport

= Walk
m Bike




Air pollution NO2

Baseline (2012) Superblock

NO2 (ug/m3)
[1<30
[130-40
[ 40-50
B 50-60

47.2 pg/ms 35.7 ug/m3 m.

0 1 2 3 4 km

Street Air Quality Model 5.2
N=1,301,827 (2017)



Noise 24-h indicator L.,

Baseline (2016) Superblock

Lden (dB)
[ ] <45
[145-50
[ 50-55
—i_ " 54.2dB 51.3dB g7

Computer Aided Noise Abatement software (CadnaA)
N=1,301,827 (2017)



Green spaces - Eixample
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Green spaces - Eixample

Baseline (2010) Superblock

Datos catographicos del Ayuntamiento de Barcelona (2010)
N=464,216 (Eixample)
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Urban heat island effect
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Fuente: Mueller et al. forthcoming



Temperature/ UHI effect

gust 2016 (Quintiles)

UHI effect (C°)
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Premature mortality impacts

667 premature deaths preventable (95% CI: 235-1,098)

36 deaths 60 deaths 117 deaths 163 deaths 291 deaths
95% CI: 26-50 05% CI: 0-119 95% CI: 101-137 95% CI: 83-246 95% CI: 0-838
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~ 5% of premature mortality



Thank you. Any comments or questions?

ISGIObaI natalie.mueller@isglobal.org
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