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Characteristics and Influencing Factors of Air Pollution in and out of the Highway

Toll Gates

CHEN Ke-jun', CHEN Ke-liang’» ZHANG Lan-jun', LENG Guang-yi'

(1. Chongqing Communications Research and Design Institute; Chongqing 400067, Chinas 2. State Key Laboratory of Pollution Control and
Resources Reuse, School of the Environment; Nanjing University, Nanjing 210093, China)

Abstract: During June and July 2003, CO, NO,, THC and PM,, were sampled at the four highway toll gates in Chongging. Air temperature,
air pressures; wind velocity and traffic flow were also monitored simultaneously. The relation between air pollution parameters and influencing
factors was analyzed by applying the methods of bivariate correlation and partial correlation. As shown in the monitoring result, the outdoor
average concentrations of CO and PM), exceed indoor ones> but NO, and THC are reverse. The average concentrations of CO and NO, at the
toll gates don’ t exceed the indoor and outdoor air quality standards except for the toll gate in Chongging and Chayuan. One-hour average
concentrations of outdoor and indoor THC are 7.728 mg/m’ and 7.216 mg/m’ respectively, and exceed ten times of the indoor air quality
standard. One-hour average concentrations of indoor and outdoor PM;, change acutely respectively, and the their maximum concentrations are
0.631 mg/m’ and 0.217 mg/m’ which exceed indoor air quality standard and the second class of ambient air quality standard. Polluting state
of Chongqing toll is the worst among the four sampled tolls; and three indexes are bigger than others. Indoor and outdoor air pollutants have
correlativity . Correlations of CO» PM,, and NO, are significant at the 0.01 level respectively, and correlations between indoor and outdoor THC
are significant at the 0.05 level. In the influencing factors analysis, traffic flow is significantly correlative with NO,» THC and PM,,( p < 0.01
or 0.01< p <0.05), and not significantly correlative with CO (p >0.01). Air pressure and ambient temperature are predominating factors
which influencing the concentration variation, and wind speed is a minor meteorological factor influencing the fluctuations of the data.
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Table 1  Structures and facilities of four toll booths
i H N8 i) L U A A% e i Bl 3l ZEYB I
N I T B B A RN N
B 17 Zi8 S S WSS
W B 22 TR/ 2.4x1.6 4.2x1.5 4.3x1.5 4.2%2.0
2R 52 /m 2.2 2.5 2.5 2.8
TR AN m? 0.72x1.93 2.0%0.7 1.7x2 0.8x2
TR R B G it B AR R A kDL T H G i BT
T AR /m 0.9x%0.55 0.66x0.43 4%0.65 0.9x1.1
GRS 2 2 4 4
R JEX )2 b i AU b T AEUZ B i T A RUZ b T
N R Hae SR FASES 40 R} IKVEHE S
B4R SRS /em 10 7 7 15
N I e Hi A 7
AL A I I b b
2 MEI5AEZE R
2.1 SHTIRERAIRAE LA SHRs %
2003-06 ~ 2003-07 73 X} 4 AW e sE k4T T L J
W, FEHrabr T —F Ak B A B AT
n&)\%ﬁ*\i% Hﬁj‘j&xﬁﬂ:ﬁﬁp E‘JYEII&\ —\A}_“ \ﬂ@\i iﬁﬁrﬂ]

MRS HAT
[F] i 2E
YR 2

I[/‘{])'[J/\*Fr
A7 ’\”IJT4/|\LI&%'?JE%15£1/I\E%I
AR SR R, I A0 ) Ve A W B

FEAS KU 3d, 55 N 052 4b

ENEFEE 4~ 5 m ALK 1.

2.2 WEIAR

AWM SRR I 6 TR, — A AT AN ke b
IR 4 h SR AE 1 Ok, 4840 SURT R R N RURE W) 5

1 WBEZ=AIMENSAETE
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Table 2 Analysis methods and instruments
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Table 3 Statistics on air quality parameters of different tool booth/mg®*m~
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e sy g i bR SRR
g B Hh =W =Hhh = 20 =N 2
CcO 18 4.224 4.504 1.513 1.679 0.357 0.396 3.472 ~4.977 3.669 ~5.339
3 PM;q 18 0.329 0.325 0.152 0.149 0.036 0.035 0.253 ~0.405 0.251~0.399
NO, 18 0.136 0.132 0.050 0.056 0.012 0.013 0.111~0.161 0.104 ~0.160
THC 18 9.244 7.697 2.526 1.428 0.595 0.337 7.988 ~ 10.500 6.987 ~ 8.407
CcO 12 3.101 3.695 0.852 1.359 0.246 0.392 2.560 ~3.642 2.831 ~4.558
gy PM,, 12 0.136 0.136 0.119 0.153 0.034 0.044 0.060~0.211 0.038 ~0.233
NO, 12 0.095 0.097 0.025 0.037 0.007 0.011 0.079~0.111 0.073~0.120
THC 12 7.205 6.589 0.740 1.015 0.214 0.293 6.735~7.675 5.944 ~7.234
CcO 12 8.841 10.865 2.740 3.305 0.791 0.954 7.099 ~ 10.582 8.766 ~ 12.965
S PM,, 12 0.133 0.161 0.046 0.056 0.013 0.016 0.104~0.162 0.125~0.196
NO, 12 0.052 0.047 0.020 0.013 0.006 0.004 0.039 ~0.065 0.039 ~ 0.056
THC 12 7.116 7.368 1.471 1.670 0.425 0.482 6.181 ~8.051 6.307 ~ 8.430
CcO 12 4.837 7.622 2.195 7.878 0.634 2.274 3.443 ~6.232 2.616 ~12.627
i PM,, 12 0.193 0.193 0.055 0.074 0.016 0.021 0.158 ~0.228 0.146 ~0.240
NO, 12 0.112 0.113 0.029 0.086 0.008 0.025 0.094 ~0.131 0.059 ~0.168
THC 12 6.589 6.968 0.534 1.150 0.154 0.332 6.250 ~6.928 6.238 ~7.699
CcO 54 5.137 6.430 2.791 4.916 0.380 0.669 4.375~5.898 5.089 ~7.772
it PM,, 54 0.212 0.217 0.137 0.142 0.019 0.019 0.175~0.250 0.178 ~0.256
NO, 54 0.103 0.101 0.047 0.062 0.006 0.009 0.090~0.116 0.084~0.118
THC 54 7.728 7.216 1.972 1.382 0.268 0.188 7.190 ~ 8.266 6.839 ~7.593
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Table 4  Correlation between indoor-outdoor parameters
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Fig.6 Fluctuations of weather temperature and air pressure in different toll gate
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Table 5 Correlation analysis between indoor-outdoor air

quality parameters and influence factors (n = 54)
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Table 6  Partial correlation analysis between indoor-outdoor

air quality parameters and traffic quantity (n = 54)
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