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Commuter exposure to PM, ; and its influencing factors

in different commuting modes
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Policy Research, Guangdong Academy of Social Science, Guangzhou, 510610, China)

Abstract; This study was carried out to measure commuter exposure to PM,. and investigate its
influencing factors on a fixed route by different commuting modes ( bicycle, bus, car, motor, taxi
and walk ) in April, 2014, in Nanchong. Real - time meteorological data and ambient PM,
concentrations were obtained during the same period. The highest and lowest PM, exposure

concentrations were (51.2+29.2) pg-m™

and (40.2+29.8) pg-m~ for car and taxi commuters,
respectively; During the peak traffic period and working days, the exposure concentrations were
higher than the non-peak and weekend, respectively. The maximum and minimum exposure doses
were (20.9£17.9) pg and (2.8+2.1) pg for walk and taxi commuters. Correlation analysis showed
that rainfall and wind speed were beneficial to reduing PM,, exposure concentrations. Linear
regression analysis demonstrated that ambient PM, concentrations correlated positorely with
commuter exposure concentrations.
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Fig.2 Daily personal exposure and ambient concentrations of PM, 5 for different commuting modes
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Fig.3 Average personal PM, ; exposure concentrations for different commuting modes
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Table 1 Comparison of personal PM, ; exposure concentrations with different commuting modes (pg-m™)

5 WD AEAy BAT% INIEHE FH L FEFGAE A4 A7
M IR (ABFSY) 2014 44.9 41.6 51.2 48.3 40.2 41.5
Jemet 2010—2011 49.1 42.4° — — 3L.6° o
7] 2011 76.8 75.9¢ — 77.1 56.8° 74.1
[ g 55 i (260 2009 35.0 25.9 35.5 — — 26.1
Mg AR 2011—2012 — 60.4 46.5" — — 50.9
g (28] 2003 33.5 34.5 38.0 — 41.5 27.5
kR 2] 2005—2006 79.9 115.7 85.9 — — —
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Table 2 Commuter PM, , exposure concentrations at different time periods (pg-m™)
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Fig.4 Daily commuter exposure doses of PM,
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Table 3 Average personal PM, s exposure doses for different commuting modes

HiERWEN IPHE S/ (m>h!) TR EETE]/h TR/ pg
SEFER 1.31 0.34+0.06 20.2+14.0
NBEH 0.40 0.300.01 5.0+3.4
KA 0.40 0.23+0.03 4.7£2.7
JEFE4E 0.40 0.19+0.02 3.7+2.8
4 0.40 0.17+0.03 2.8+2.1
A7 0.49 1.03+0.09 20.9£17.9
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Table 4 Commuter PM, ; exposure doses at different two periods

5=t HATH AL KT JEFE iR iR HA7
—— FREEATE]/h 0.33+0.05 0.310.01 0.23+0.02 0.20+0.01 0.18+0.03 1.10+0.05
SR/ ug 28.0+12.1 6.8+5.4 5.7+2.4 4.7+3.7 3.8+3.4 32.5+29.6
— FEE A E]/h 0.32+0.06 0.30£0.01 0.22+0.04 0.18+0.02 0.16+0.04 1.00£0.05
R/ ug 18.4+14.0 4.7+1.7 3.7+2.9 3.8+2.1 2.5%1.0 20.4%5.9
R EEATE]/h 0.33+0.05 0.30+0.01 — 0.19+0.02 0.17+0.04 1.10£0.06
R BT/ pg 23.1+13.3 5.7+3.8 — 4.5+2.8 3.1£2.3 36.3+20.4
R EE A E]/h 0.39+0.02 0.30+0.02 — 0.19+0.02 0.18+0.03 0.92+0.05
ik TR/ g 10.9+7.6 3.3x1.6 — 1.7£1.2 1.9+0.6 8.9+3.8
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Table 5 Correlations between meteorological parameters and PM, 5 exposure concentrations

L\b IS
=954

i) K 24
PONERUASE R

SERE EFFED INZETE BRE EEFE4 HFL%E e
R 0.442 0.166 0.251 0.174 0.143 0.264
piTg5n 0.418 -0.04 0.330 0.383 0.274 0.383
Rk -0.757** -0.443 -0.564* -0.611* -0.515" -0.656 **
4355 -0.574* -0.653** -0.592* -0.576* -0.556" -0.622**

" P<0.01; * P<0.05.
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Fig.5 Daily variations of PM, 5 exposure concentrations and meteorological factors
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Table 6 Linear regressions and correlations between ambient and personal exposure PM, 5 concentrations
TS e s Yk FHCR) ikt Bl
(pgrm™/pg-m™) (pgrm™)
HiT4 1.484 -22.909 0.579 0.761 " 14
N 1.169 -11.782 0.431 0.656 14
FAFK % 1.548 -28.442 0.546 0.739 " 10
FESEA 1.467 -18.674 0.423 0.651" 14
% 1.340 -20.957 0.511 0.715** 14
AT 1.552 -29.337 0.479 0.692 " 14
¥ " P<0.01; % P<0.05.
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