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CHOICES IN COMMUTER EXPOSURE

We measured urban air quality experienced during travel on different forms
of public transport and walking in the city.

The study continuously tracks and compares not only PM mass and particle
number during each journey, but also Black Carbon, Carbon Monoxide,
Carbon Dioxide and chemical composition of the finer material inhaled
(PM, <).

We used continuously measuring portable equipments carried by two
commuters making journeys through the city, with the same start and end
point, and at the same time but using different transport modes (bus,
subway, tram and walking).

The commuter pairs began their journey together but took different routes

through the city. The commute chosen was 8.4 to 9 km long from the
suburban area of the IDAEA-CSIC Institute to the metro stop on Rambla de

Catalunya in the city centre.
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VALUES FOR EACH TYPE OF TRANSPORT

[ mero ____ ]| ____TRAM ___ | _______BUS _____ ]

St. dev Median Mean St.dev = Median Mean St. dev Median
0.4x10* 2.1x10* 3x10* 1x10* 2.8x10* 5.4x10* 1.6x10* 4.6x10*

OUTER DIAGONAL INNER DIAGONAL CENTRAL GRIDPLAN DIAGONAL TO LA RAMBLA
B Mean St.dev  Median Mean St.dev  Median Mean St.dev  Median Mean St.dev  Median
[ 3.7x10* 0.6x10° 3x10* 59x10° 1.3x10* 4.8x10* 54x10° 1.8x10° 4.4x10° 54x10° 2x10* 4.2x10%

30/09/2015



30/09/2015

PARTICLE NUMBER SIZE MODE [ public transport [} road crossing [ bus stop

120
2R INNER CITY DIAGONAL
BUS TO La RA 100

1,50E+05 80

Bus arrival

60
1,00E+05

Mode (nm)

40

part. cm

5,00E+04

,00E+00
1

2,00E+05 La RAMBLA

1,50E+05

1,00E+05

Mode (nm)

n arrival

5,00E+04

o
i
=}
2
2
m
3
1

Lines

Leaving train
Leaving train
Train arrival

Trai

0,00E+00
108

10:50

Time

SIZE MODE [ public transport [} road crossing [i& bus stop
120

2,00E+05 - =
INNER CITY (L’EIXAMPLE) GRIDPLAN

RAM | DIAG. 100

1,50E+05

1,00E+05

Mode (nm)

5,00E+04

0,00E+00
1d

2,00E+05 RCITY g D g OUTER CITY

1,50E+05

cm™

1,00E+05

Mode (nm)

part.

5,00E+04

0,00E+00
10

) 1026 10:40 10:48 10:55 1124 11:31 11:52 12:00




30/09/2015

[ | public transport road crossing 'ﬁ bus stop

~

NER CITY DIAGONAL
TO La RAMBLA

(uncorrected) o,

Suburban roadside

10:22 10:45 10:50 10:56 11:02

0,06
0,05

0,04

Leaving train

0,03

uncorrected)

"L eaving train

0,02

&, Leaving train

Line 3 Transfer

Line 3
0,01

Train arriv

0,00

10:09 10:50 10:55

— PM2.5
[ | public transport road crossing 'ﬁ bus stop [’3‘ street works

oy " INNER CITY GRIDPLAN o-ary
DIAG. TRAM | RAM DIAG.

(uncorrected)

mg m™

10:10 11:00 11:08 11:15 11:22

OUTER CTY DIAGONAL AV. B CITY DIAGONALAV. OUTER CITY DIAGONAL AV.

(uncorrected)

10:19 10:26 10:33 10:40 10:48 10:55 11:02 1:09 11:16 11:24 11:31 11:38 11:45 11:52 12:00

Time




30/09/2015

. 0 025 05 1
BC (ng/m’} - — 0TS

®  3a15-55
®  5915-8000
8000- 10115
10115 - 12885 Wa,king
12885 - 17285
17285- 26220
26220 - 49500

[ ] publictransport ¥ road crossing [ bus stop

INNER CITY DIAGONAL
TO La RAMBLA

Bus stop

CO(ppm)

10:19 :! 10:42 10:48 11:00

1400
La RAMBLA METRO

1200

Leaving train

1000

»Train arrival
Train arriva

800

Leavihg train

600

400 ?
“Platform

200
10:40 10:46 : 11:09 11:15




30/09/2015

[ ] publictransport ¥ road crossing [ bus stop

C) 1400

1200

800

CO(ppm)

o
O 600
400

200
1101 11:08 11:16

d) 1400 OUTER CITY ; AL A OUTER CITY
DIAGONAL AV. NAL AV.
1200 1

CO(ppm)

10:19 10:28

Time

TRAFFIC-RELATED POLLUTANTS

0028 08 2 035 05 Comas ¢

wre ity s s g Rt VS s sypgin LT -
o wnum ey " e
- b o wiun
it o i
e -

om0 3 17200 5510

tram + walking




30/09/2015

FILTER SAMPLES COLLECTED IN PARALLEL
USING FOUR COMMUTING MODES
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SCIENTIFIC SUMMARY

The average N were lowest in subway trains (< 2.5 x 10%) and highest in diesel
bus or walking in the city centre trafficked streets ( > 5.0 x 10%). Pedestrians at
busy traffic crossings are exposed to transient peaks reaching > 106.

Subway particles display a size mode larger (90 nm) than in outdoor
commuting environments (<70 nm).

Regarding PM, ; and BC, commuting using the tram appears to be consistently
the cleanest form of city public transport when compared to both bus and
subway.

CO concentrations (like BC) are good proxies for traffic contamination, whereas
CO, concentrations are an indicator of the number of indoor passengers on
public transport.

Urban roadside pedestrians can inhale more siliceous “crustal” dust, whereas
subway passengers inhale a more obviously anthropogenic PM mix enhanced
in Fe, Mn, Zn, Sr and Ba. Bus air registered unusually high levels of Sb and Cu,
probably contaminated mainly from the bus itself.
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TAKE HOME MESSAGE

* When we commute through the city the air pollutants we
breathe vary greatly in concentration, number, size and
chemical composition, depending on the route and
transport chosen.

* The kinds of data presented here using mobile
equipment offer the urban traveller better informed
choices to help minimise exposure to air pollution during
the daily commute.

teresa.moreno@idaea.csic.es
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