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A Adults Metro Vancouver
A 2,149 completed telephone interview 1,402 completed web/mail questionnaire

regular cyclists: cycle at least weekl
2.4% of population, ~40,000 adults
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frequent cyclists: cycle at least month
9.9% of population, ~160,000 adults

occasional cyclists: cycle at least yearly
12.7% of population, ~200,000 adults

cycl

\other adults,

68.8% of population
~1,100,000

potential cyclists: cycle at least weekly
6.2% of population, ~100,000 adults

Winters M, Davidson G, Kao D, Teschke K. Motivators and deterrents of bicycling: comparing influences on decisions to
ride. Transportation. 2010. DOI 10.1007/s11116-010-9284-y




most positiveinfluences on decisions to cycl
(top 15 of 73)

LIKELIHOOD OF CYCLING

1= much more likely
U) 0= no influence
q) -1 = much less likely
all regular occasional potential
N o . . . .
participants cycl ists cycl ists cycl ists
N — === The route is away from traffic noise & air pollution 0.8 0.8 0.8 0.7
O T_he route has bicycle paths separated from traffic for the entire 0.7 08 07 06
distance
C The route has beautiful scenery 0.7 0.7 0.7 0.6
1 — Cycling to the destination takes less time than traveling by other 06 07 06 05
modes
c) The route is flat 0.6 0.6 0.6 0.6
C The distance to my destinationis less than5 km 05 0.6 05 05
Secure indoor bike storage 05 0.6 05 05
N
— | can take my bike on the SkyTrain at any time 05 0.6 05 0.4
‘ ’ A 2-way off-street bike path has a reflective centre line for night
& poor weather cycling s 06 05 U
>\ | can make the tripin daylight hours 05 05 05 05
U Covered bike racks, to protect from rain 0.5 05 05 05
Information about cycling routes to the destination is available 05 05 05 0.4
T.he route has.blle signage, pave ment markings & bike activated 05 06 04 04
signals on residential streets
The bus has racks that carry bike s 05 0.6 04 04
A web-based trip-planning tool is available 05 05 0.4 0.4

Winters M, Davidson G, Kao D, Teschke K. Motivators and deterrents of bicycling: comparing influences on decisions to
ride. Transportation. 2010. DOI 10.1007/s11116-010-9284-y
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AIr pollution and health

population = large
population impact

I no threshold
Ondayswith worseair
guality, more peoplalie
nmore polluted cities
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heople die earlier than in les &8s

Crouse et dl. 2012



Pollutant concentration normalized to edge
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Karneret al. (2010) EnvironSci Technol 44, 5334
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Traffic proximity

Population Location
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- TRAP Influence Zone
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Traffic influence zones
A 32% of Canadian population
A 36% of primary schools in large Canadian cities

Henderson et al. 2007; Brauer et al. 2012



Methods

A Large databases searché@LpMEDWebOf Science,
EMBASE, Google Scholar, etc.)

A Search initiated using terms from known relevant articles
Aadz GALIES 1Sé& 62NRa aSl &DKS
bicyct AND physical activity AND rigkstinct search terms

used to address specific topics

I Cyclingbicyct/cyclist ANDair pollution, travel mode,
Inhalation/environmental/commuter/personal exposure,
commuter/urban transport, environmental monitoring, active
transportation, microenvironment, traffic, exposure assessment,
particulate matter healthresponse/effects, acute, vehicle,
emissions, toxicity, exerciseost, injury, benefit, physical
activity, risk, life expectancy, nanotorized transportation, risk
assessment, health behaviour, built environment, health policy,
public health, accidents, mortality,

A Scanned papers for additional references & new search
terms added iteratively



Threemajor typesof studies

1) Measurinaair pollutionexposuresof cyclists
comparing route type or tother travelmodes
(N=18)

1) Assessinghanges In health responses following
cycling in proximity to traffi(fN= 7 + 1)

i) Estimatinghealth impacts and benefiisf
related tocycling under different scenarios, while
considering aipollution (and sometimes physical
activity and injuries) (N=6)



Threemajor typesof studies

1) Measuringaair pollution exposures of cyclists
comparing route type or tother travelmodes
(N=18)




Exposure & Intake

EXPOSURE = CONCENTRAXIONRATION

INTAKE = EXPOSURBNHALATION

A Travel mode
A Route type
A Inhalation

Emissions [y Concen tration ) Exposure > Intake [ Dose [ Health Effects



Travel Mode
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Zuurbieret al. (2010) Environ HealtRerspect118:7839



Ultrafine particles (UFP) & travel mode

600

299.5

500 @ Trip-Weighted Mean

400

300 ¢

103 Particles cm™

200 F

100 | 42.4 45.1 45.9

437 56.9
33.5 ‘ I

Cycle (599) Bus (505) Automobile Rail(49) Walk(524) Ferry(13) Automobile:
(977) tunnel (333)

Knibbset al.(2011)Atmos Environ. 45. 2611



Travel mode

Authors Pollutant Location Car:Cycldratio
Boogardet al, 2009| UFP 11 Dutch cities 1.0
Int Panis et al, 201( UFP 3 Belgian cities ~1.0
Zuurbieret al, 2010{ UFP Arnhem 0.9
Kauret al, 2007 UFP London 1.1
Knibbset al, 2011 | UFP Summary 1.3
Adams et al, 2002 | Black Carbon London 1.7 Summer
1.8 Winter
Kingham et al1998 | Black Carbon London 1.2
Gegisiaret al, 2003| Black Carbon London 1.6
Zuurbieret al, 2010| Black Carbon Arnhem ~1.5
Donset al, 2012 Black Carbon 3 Belgiarcities 1.8




Travel mode

Authors Pollutant Location Car:Cycldratio
Adams et al, 2001 | PM, ¢ London 1.1 Summer
1.4Winter
Kauret al, 2007 PM, - London 1.1
O'Donoghuest al, | PM, ¢ Dublin 0.9
2007
Zuurbieret al, 2010| PM, 5 Arnhem ~1.2
Boogardet al, 2009 | PM, ¢ 11 Dutch cities 1.1
Huang et al, 2012 | PM, ¢ Beijing 0.6 (Taxi:Cycle
Zuurbieret al, 2010| PM,, Arnhem 1.2
Huang et al, 2012 | CO Beijing 2.7 (Taxi:Cycle
VanWijnenet al, CO Amsterdam 1.4¢ 2.6
1995
MacKay et al, 2004| CO Leeds 0.9
Kauret al, 2007 CO London 1.2




Cycling|routes and air pollutant exposure

*Thai A, McKendry |,Brauer M Particulate Matter Exposure along Designated Bicycle Routes in Vancouver, British
Columbia. Science of the Total Environment, 2008.



