SHREIZ 2 21515]X|, ®402 M3E(2014) http://dx.doi.org/10.5668/JEHS.2014.40.3.204
J Environ Health Sci, 2014; 40(3): 204-214 [& H]

The Effect of Traffic Volume on the Air Quality
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ABSTRACT

Objectives: Vehicular emissions are one of the main sources of air pollution in urban areas. Correlation analysis
was conducted between air pollutants and traffic volume in order to identify causes of air pollution in Gwangju.
Methods: Using traffic volumes and air quality monitoring data from 2002 to 2012 from nine stations (seven
urban areas, two roadside areas), especially at three sites where traffic volumes were high, the correlation
coefficients were obtained between air pollutants as PM-10 (particulate matter), NO,, SO,, CO and O; at the
stations and traffic volumes near the air monitoring stations.

Results: Due to traffic volume and distance between the station and the traffic road, concentrations of pollutants
at roadside areas were higher than at urban areas, with the exception of O;. The concentration of O; showed
statistically significance with those of other gas materials as NO,, SO,, and CO in winter (p<0.001) and spring
(p<0.05). During the period of October 7 to 20, 2012, excluding periods of yellow dust, smog and rainy season,
the ratio of NO/(NO+NO,) showed the highest value 0.57 and 0.40 at Unam and Chipyeong of two roadside
stations, followed by 0.35 at Nongseong with vehicular effects. The correlation coefficient between traffic
volume and O;, CO, NO, became higher when the data on mist and haze days were excluded, than when all
hourly data were used in that period, at the three sites of Unam, Chipyeong, and Nongseong.

Conclusions: Air quality showed a considerable effect from vehicles at roadside areas compared to in urban areas.
Air pollutant diminishment strategies need to be aggressively adopted in order to protect atmospheric environment.

Keywords: Air pollutants, Correlation coefficient, Roadside area, Traffic volume, Urban area
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Table 1. Location of air quality monitoring sites and four traffic junctions in Gwangju

Air quality monitoring sites Location of air quality monitoring sites Location of traffic junctions Distance
Geonguk Bukgu Cheomdan gwagi -ro 333 Imbangwul-ro Mail center 1.5 km
Oseon Gwangsangu Hanam sandan-ro 6-107  Hanam-ro Sanjeong-ro 1.35 km
Songjeong Gwangsangu Gwangsan -ro 70 Sangmu-ro Songjung station vicinity 395m

Urban Nongseong Seogu Sangmu dae-ro 1189 - 23 Sangmu-ro Nongseong station 650 m
Duam Bukgu gunwang-ro 141 - 6 Dongmun-ro Mudeung library 490 m
Seoseok Donggu Seonam-ro 1 Philmun-ro Chosun universitity entrance 290 m
Juwol Namgu whoiseo-ro 21 -13 Hweje-ro Juwol police substation 170 m

Roadside Unam Bukgu Bukdaemun-ro 79 Bukmun-ro Unam 95m
Chipyeong Seogu Sangmu Jayu-ro 170 Sangmu-ro Wuncheon reservoir 340 m
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Fig. 1. Variation of monthly mean concentration of PM-10, NO,, CO, SO, and O; at urban area of Gwangju during 2002

to 2012.
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Unam during 2005 to 2012

January PM-10 CcO NO, SO,
PM-10 1.000
(0(0] 0.181 1.000
NO, 0.189 0.697™" 1.000
SO, 0.213 0.535""  0.624™ 1.000
Os -0.320°  -0.662"" -0.776™" -0.654™"
April PM-10 CO NO, SO,
PM-10 1.000
CO 0.230 1.000
NO, 0.274" 0.645™" 1.000
SO, 0.221 0.082 0.438" 1.000
0O; -0.250"  -0.496™" -0.650""  -0.392"
July PM-10 CcO NO, SO,
PM-10 1.000
CcO -0.089 1.000
NO, 0.569"" 0.339 1.000
SO, 0.098 0.027 0.354 1.000
Os 0.450™ -0.234" 0.138 0.186
October  PM-10 CO NO, SO,
PM-10 1.000
CO 0.084 1.000
NO, -0.158 0.788"™" 1.000
SO, -0.081 0.217 0.315" 1.000
0O; 0.051 -0.538™  -0.534™  -0.237"
p-value : +< 0.1, *< 0.05, **< 0.01, ***< 0.001, “-” means
negative correlation
7P W3t NO9H 80,8 Hdsee 19 71
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Table 3. Average and standard deviation value of traffic volume and air pollutants during 7"~20™ Oct 2012

Sites Traffic PM-10 CcO NO, SO, O;
volume (ug/m’) (ppb) (ppb) (ppb) (ppb)
Nongsung 2626.4+189.6  37.1£13.2 513.7+134.5 26.317.6 2.7+0.6 19.1£5.0
Duam 1153.8£59.1 34.6£11.5 540.8+101.5 28.4+7.6 2.9+0.7 26.9£5.5
Urban  Seoseok 1429.3%£145.5 31.5£10.5 584.8+113.4 28.0£7.0 4709 18.914.2
Songjeong 1736.4+188.7 384+11.9 406.5£89.9 19.9+5.8 3.240.5 20.6£5.5
Juwol  1221.1£125.7 39.5£12.2 646.1£124.0 30.2£8.7 3.210.6 17.9£4.8
Roadside Unam  2895.3+223.8 55.6%18.5 852.31215.4 43.849.5 3.9+0.5 14.844.0
Chipyeong 3675.1£307.9 55.9£18.5 662.7£156.4 29.5+7.4 3.7£0.4 17.3£5.7
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Table 4. Correlation coefficient between traffic volume and air pollutants during 11"~16" Oct 2012

X Traffic volume
Y NO NO, PM-10
Delayed hour 0 hr 1 hr 2 hr 3 hr 0 hr 1 hr 2 hr 3 hr 0 hr 1 hr 2 hr 3 hr
Unam 0211 0.178" 0.118 0.068 0.268** 0.325™" 0.334™" 0.336"" 0.069 0.039 0.094 0.100
Chipyeong 0.356™" 0.296™ 0.181" 0.084 0.451"™ 0.533"" 0.526™" 0.479™" 0.122 0.144 0.097 0.050
Nongsung ~ 0.107  0.112 0.325™ 0447 0.055 0.028 0.050 0.046 0.096 0.120 0.060 0.054

P-value : +< 0.1, *< 0.05, **< 0.01, ***< 0.001

ek

Table 5. Correlation coefficient between traffic volume and air pollutants during 7™ to 20™ Oct 2012 containing mist,
haze and rainy days

Nongsung Traffic volume PM-10 CcO NO, SO, 0O,
Traffic volume 1.000
PM-10 -0.084 1.000
CO 0.068 0.932 1.000
NO, 0.549 0.720 0.855 1.000
SO, 0.181 0.840 0.791 0.737 1.000
0, -0.779 -0.346 -0.438 -0.774 -0.451 1.000
Duam Traffic volume PM-10 CcO NO, SO, 0O,
Traffic volume 1.000
PM-10 -0.120 1.000
CO -0.170 0.874 1.000
NO, 0.237 0.663 0.658 1.000
SO, 0.145 0.756 0.443 0.435 1.000
0, -0.347 -0.072 -0.263 -0.670 0.194 1.000
Unam Traffic volume PM-10 CcO NO, SO, 0O,
Traffic volume 1.000
PM-10 -0.061 1.000
CO 0.340 0.800 1.000
NO, 0.577 0.575 0.716 1.000
SO, 0.368 0.662 0.789 0.756 1.000
0, -0.752 -0.240 -0.492 -0.793 -0.440 1.000
Chipyeong  Traffic volume PM-10 CcO NO, SO, 0;
Traffic volume 1.000
PM-10 -0.169 1.000
CcO 0.130 0.855 1.000
NO, 0.423 0.635 0.889 1.000
SO, -0.212 0.745 0.683 0.512 1.000
O; -0.824 -0.250 -0.538 -0.753 -0.101
70 m Aol =271 10A 600 m A5 €] sty A Tl om, FAA AR AAE2 0.15~0.61(3
ol gxtge] Fol dE= 85 A NO/ o 0.29)0.2 wiEe] o] vt
(NO+NO,)2] H]&°] 0.12~0.68(FH T 0.35)2A 34 Table 4= A7} vhF Fol gl 20124 10€
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Table 6. Correlation coefficient between traffic volume and air pollutants during 7™ to 20™ Oct 2012 except mist, haze

and rainy days

Nongsung Traffic volume PM-10 CcO NO, SO, 0;
Traffic volume 1.000
PM-10 0.471 1.000
CcO 0.574 0.905 1.000
NO, 0.737 0.874 0.952 1.000
SO, 0.294 0.841 0.645 0.603 1.000
O; -0.842 -0.652 -0.732 -0.882 -0.499 1.000
Unam Traffic volume PM-10 CO NO, SO, 0O;
Traffic volume 1.000
PM-10 0.460 1.000
CcO 0.397 0.861 1.000
NO, 0.559 0.952 0.705 1.000
SO, 0.446 0.748 0.820 0.602 1.000
O; -0.396 -0.830 -0.519 -0.914 -0.446 1.000
Chipyeong  Traffic volume PM-10 CcO NO, SO, O;
Traffic volume 1.000
PM-10 0.618 1.000
CO 0.330 0.845 1.000
NO, 0.436 0.911 0.967 1.000
SO, 0.172 0.596 0.589 0.638 1.000
0O; -0.698 -0.796 -0.766 -0.856 -0.441
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