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Abstract In ordﬂ 1o overcome the %hort(ommgs 0}9 smgfe commuting mode, Flght VOCGs i clud}ng benzene, toluene, x“yleg_e,-v'
ethy]benzene styrene formaldehyde, acetaldehyde,. and“aerolein were studied in fiye commuting modes in Guangzhod. “Applying the
Monte, Carlo smuﬂat)on method , we assedged the health risk of these VOCs in five gomr?utlng mode's cars, air-conditioned: busesy non-
air-conditioned buses Jtsubways, and bicycles, and fanalyzed the sensitivity of each exposure parameter We used Crystal Ball 11. I&with
10:000 itefations of independent runs and 95 % gonfidencg interval. "The results show thatsthe commuters of air-conditioned buses and
cars are sub]ected to"a higher,cancer risk | following the - dlstnbutlon and lognormal distribution with ¥:65 x 107> +5.74 x 10 ~° and
5.01 3( 107° 3,56 x[10 4, with the probability of ex‘oeed‘mg 1_,0-"6 of 97% and 74. 85% respectlvely The cancer risks of bl(’ycle%
non-air? conaltloned buses, and subways are smaller, bat ‘their averages are higher than 107°. The commuters of cars and air-
conditionied buses were subjected to a larger non-cancer risk, following the lognormal distribution of 2. 51 £2.74 and 1. 20 £ 1. 36; the
contribiitions of acrolein are above 80%. The non-cancer risk of bicycles is the smallest and will not be a threat to human health.
Sensitivity analysis shows that the sensitivities of ET, CA, ED, IR, and EF are larger, with the values of 55.5% , 32% , 10.5%
1.1% , 0.2% , respectively, and BW has negative sensitivity.

Key words: VOCs; transport microenvironment; commuting modes; health risk; Monte-Carlo simulation method
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Table I Residents of different commuting modes exposed to VOCs concentrations/pg+m >
VOCs FREH /AR AL A SRR Mok BATH
E.S 13.9+9.3 13.5+4.9 11.3+5.3 7.6+4.3 6.4 +3.8
GIFS 151 £196.8 63.6+18.4 48.9 +17.8 38 +13.8 19.4 +13.1
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LR 38.2 +56.1 8.2+2.6 8.3+2.6 5.6+1.9 3.5+4.5
AL 13.7+12.6 4.1+0.9 3.5+0.6 1.7+0.3 1.2+0.2
P 30.3+10.6 140 +450 30 =10 14.2+1.5 13 +5
L 65.5 +38.5 9.3+1.9 6.2+1.1 5.3+0.6 8.2+1.3
IR 0.9+0.2 0.7+0.2 0.5+0.1 0.8+0.3 0.1x0.1
®2 BERAEZSHEE
Table 2 Values of inhalation exposure parameters
P W s REEH 4 A ik T
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ET hed™! LN 1.22 +1.53 0.84 +0.79 0.60 +0. 42 0.77 =0. 66
EF dea™! TRI 310; 340; 362 3105 340; 362 310; 340; 362 310; 340; 362
ED a TRI 5; 30; 45 5; 30; 45 5; 30; 45 5;3(-);,'45'-
BW kg N 61.52 +5.80 61.52 +5.80 6152 +5.80 761052 +,5.30‘
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Table 4  Cancer risks and probability distributions of different commuting modes

o %S PP S AR
ﬁijﬂ;%it 7 I 7 \ ya S A

vaxil PNSAIED G3AE RS Zxiil KU {E
UL 4 ME"  1.13x107% +4.48 x10 2 LN 3.87x107%+£3.13 x10 ! LN  5.01 x107® +3.56 x10 !
ZWAIRE LN 9.06x1077 £1.23 x10 "2 ) 1.56 x107° £5.74 x 10 ™° t 1.65x107° £5.74 x 10 ~°
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gk LN 3.65x1077 +1.53 x10 1 LN 1.09x107° +8.13 x10~"3 LN 1.46 x107% £9.65 x 10 "3
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