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Abstract

The present study aims to evaluate the characteristics of atmospheric polycyclic aromatic hydrocarbons (PAHs) pollution
in roadside and residential areas of two Korean metropolitan cities (Seoul and Incheon) and a background area (Seokmolee).
This purpose was established by analyzing temporal and spacial concentration distribution of total and 7 individual PAHs,
which were extracted from ambient particulate matters, and by utilizing a multivariate statistical method (principal
component analysis, PCA) for the qualitative determination of potential PAH sources. Target PAHs included
benzo(a)anthracene (BaA), benzo(a)pyrene (BaP), benzo(b)fluoranthene (BbF), benzo(k)fluoranthene (BkF), chrysene (Chr),
dibenzo(a, #)anthracene (DahA), and indeno(1,2,3-cd)pyrene (IcdP). For all surveyed sites, the concentrations of total PAHs
were higher in winter season than in other seasons. However, the concentrations of individual PAHs varied with surveyed
sites. In both residential and roadside sites of Seoul and Incheon, BbF revealed the highest atmospheric levels. For all 7 target
PAHs, the ambient concentrations were higher in Seoul and Incheon than in a background area (Seokmolee). In both
residential and roadside areas, the concentrations of 4 target PAHs (BaA, BbF, BKF, DahA) were higher in Incheon than in
Seoul. However, both the residential and roadside Chr concentrations were comparable in Seoul and Incheon. In addition, the
residential IcdP concentrations were higher in Incheon than in Seoul, whereas the roadside concentrations were higher in
Seoul. The roadside and residential BaP concentrations exhibited the reverse result to the IcdP concentrations. An PCA
analysis suggested that atmospheric PAHs in both residential and roadside areas would be due to combined effects of several
potential sources such as gasoline- and diesel-fueled vehicles, coal/oil combustion, and waste incineration.
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Fig. 1. Monthly variation of total PAH concentrations in
Seoul, between January 1, 2006 and December, 31,
2008: Dogokdong (residential site) and Seoul
station (roadside site).
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Fig. 2. Monthly variation of total PAH concentrations in
Incheon, between January 1, 2006 and December,
31, 2008: Sungeeidong (residential site) and
Yeonheedong (roadside site).
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Fig. 3. Monthly variation of total PAH concentrations in a
background area (Seokmolee), between January 1,
2006 and December, 31, 2008.
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Fig. 4. Seasonal variation of individual PAH concentrations in Seoul, between January 1, 2006 and December, 31, 2008: (a)
Dogokdong (residential site) and (b) Seoul station (roadside site).
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Fig. 5. Seasonal variation of individual PAH concentrations in Incheon, between January 1, 2006 and December, 31, 2008: (a)
Sungeeidong (residential site) and (b) Yeonheedong (roadside site).
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Fig. 6. Seasonal variation of individual PAH concentrations
in a background area(Seokmolee), between January
1, 2006 and December, 31, 2008.
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Table 1. Statistics of PAH concentrations (ng m™) measured in residential (Res) and roadside (Road) areas of Seoul and

Incheon, and a background area (Seokmolee)

PAMs Residential area Road side area Background
Seoul Incheon Seoul Incheon Seokmolee

Mean 0.50 0.59 0.51 0.53 0.25

SD’ 0.02 0.03 0.03 0.02 0.01

BaA Min <mdl <mdl <mdl <mdl <mdl
Max 3.46 4.79 5.07 3.41 1.10

Mean 1.01 1.07 0.98 0.97 0.64

Chr SD 0.03 0.04 0.03 0.03 0.02
Min <mdl <mdl 0.09 0.05 <mdl

Max 5.36 7.06 6.57 5.15 2.55

Mean 1.50 1.64 1.22 1.32 1.00

BbF SD 0.07 0.07 0.05 0.05 0.06
Min <mdl <mdl 0.03 <mdl <mdl

Max 11.8 11.7 7.38 7.26 8.80

Mean 0.66 0.59 0.52 0.58 0.46

\F SD 0.02 0.03 0.02 0.02 0.02
B Min <mdl <mdl <mdl <mdl <mdl
Max 3.44 4.69 4,16 2.30 2.31

Mean 0.19 0.21 0.19 0.22 0.18

SD 0.01 0.01 0.01 0.01 0.01
DahA Min <mdl <mdl <mdl <mdl <mdl
Max 0.89 2.16 1.49 1.20 1.29

Mean 0.36 0.38 0.34 0.32 0.20

LedP SD 0.01 0.02 0.01 0.01 0.01
Min <mdl <mdl <mdl <mdl <mdl

Max 2.33 2.32 1.99 1.63 1.74

Mean 0.64 0.59 0.51 0.54 0.38

SD 0.03 0.02 0.02 0.02 0.01
BaP Min <mdl <mdl <mdl <mdl <mdl
Max 4.40 4.14 4.25 2.63 1.99

*SD represents standard deviation.

A9 Witsks PAHs Fiel w4 0.19
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Table 2. Results of PCA in residential and roadside areas

Residential area  Roadside area

Variables
Primary factor Primary factor
BaA 0.714 0.887
Chr 0.957 0.969
BbF 0.769 0.717
BKF 0.903 0.935
DahA 0.570 0.462
IcdP 0.894 0.904
BaP 0.871 0.921
EIGENVALUE 4.714 4.991
Probability,% 67.35% 71.30%
(f/‘;‘l’it;f 67.35% 71.30%
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