Journal of Korean Society for Atmospheric Environment
Vol. 31, No. 2, April 2015, pp. 97-104

DOI: http://dx.doi.org/10.5572/KOSAE.2015.31.2.097
p-ISSN 1598-7132, e-ISSN 2383-5346

MR Ao xo|HHX|(PM,;) LUMEM i

Characteristics of PM,; Emission and Distribution in
a Highly Commercialized Area in Seoul, Korea

MEs - 7Hd - 2T - AFY - ol - HdF s

a
29 129 44,20154 3€ 9% A =)

Young-Ho Seo, Myeong-Seong Ku, Jin-Won Choi, Kyeong-Min Kim,
Sang-Mi Kim, Kyung-Hwa Sul, Hyo-Jae Jo, Su-jin Kim and Ki-Hyun Kim*
Department of Civil and Environmental Engineering, Hanyang University, Seoul, Korea

(Received 15 December 2014, revised 12 February 2015, accepted 9 March 2015)

Abstract

The pollution of particulate matter (PM) is considered one of the hot socioenvironmental issues at present time.
In this study, we investigated the distribution of fine particulate matter (PM, s) in Wangsimni commercial areas in
Seoul, Korea to learn more about its environmental behavior in an urban area. Our analysis of PM, 5 was made to
distinguish the PM, 5 pollution levels between three different types of site characteristics: (1) densely populated
area, (2) thinly populated area, and (3) traffic roadside. Moreover, to assess the temporal trends in our study, the
concentration levels of PM, s were also compared between weekdays and weekends and between early in the
afternoon and evening. The average concentration of PM, 5 from densely and thinly populated areas were measured
as 36.0413.1 and 32.3411.2 ug/m>, respectively. If the results are compared between different time bands, there
were apparent differences between weekdays (29.6+10.8 ug/m®) and weekends (36.9+12.1 ug/m?). Such
difference was also evident between noon (27.8+5.8 ug/m®) and evening (38.3+13.7 ug/m*). According to our
research, concentration of PM, s in the study area was affected more sensitively by time zone rather than the
population density. The measurement data was also analyzed by drawing concentration map of PM, 5 in the
Wangsimni commercial areas based on data contouring method.
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1. Densely populated areas (6 points)

2. Thinly populated areas (7 points)
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3. Roadside (2 points)

Fig. 1. Location of PM, ; measurements in commercial areas around the Wangsimni station.

Table 1. Date of field study for PM, ; measurements.
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Table 2. Comparison of PM, 5 levels by three major criteria selected in this study.

Crowdedness Week-weekend effect Afternoon-Evening effect
Densely populated area Thinly populated area Weekday Weekend Afternoon Evening
Mean 36.2 322 29.9 37.0 27.8 38.3
Median 32.3 31.6 27.6 32.8 29.7 35.0
SD 13.5 11.4 11.1 12.4 5.8 13.7
Min 18.0 18.0 18.0 22.7 18.0 19.4
Max 76.7 81.0 69.7 81.0 38.5 81.0
N 76 113 81 108 82 107
P (2-tailed test) 0.046 1.90E-05 1.12E-12
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Fig. 3. The spatial contouring of average PM, 5 values in the study area.
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Table 3. Comparison of PM, 5 levels between afternoon and evening time bands.

Afternoon Evening Afternoon Evening
Weekday Weekend Weekday Weekend Densely Thinly Densely Thinly
populated area  populated area populated area  populated area
Mean 20.9 31.2 34.0 42.7 26.8 28.5 42.6 353
Median 19.5 31.7 32.0 38.0 29.0 30.4 40.9 320
SD 3.6 2.9 10.6 15.0 5.5 5.9 13.0 13.3
Min 18.0 25.0 19.4 22.7 18.0 18.0 25.0 19.4
Max 31.7 38.5 69.7 81.0 36.0 38.5 76.7 81.0
N 27 55 54 53 32 50 44 63
P (2-tailed test) 0 5.77E-04 0.203 1.91E-07
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Table 4. Comparison of PM,; levels between densely and thinly populated area.
Densely populated area Thinly populated area Densely populated area Thinly populated area
Weekday Weekend Weekday Weekend Afternoon Evening Afternoon Evening
Mean 333 38.1 27.0 36.1 26.8 42.6 28.5 353
Median 31.3 329 25.7 329 29.0 40.9 30.4 32.0
SD 13.2 12.6 7.7 11.8 5.5 13.0 59 13.3
Min 18.0 26.0 18.0 22.7 18.0 25.0 18.0 19.4
Max 69.7 76.7 49.0 81.0 36.0 76.7 385 81.0
N 34 42 47 66 32 44 50 63
P (2-tailed test) 0.111 6.96E-07 5.68E-13 2.47E-04
Table 5. Comparison of PM,; levels between weekday and weekend.
Weekday Weekend Weekday Weekend
Densely Thinly Densely Thinly Afternoon Evening Afternoon Evening
populated area  populated area populated area  populated area
Mean 333 27.0 38.1 36.1 20.9 34.0 31.2 42.7
Median 31.3 25.7 329 329 19.5 32.0 31.7 38.0
SD 13.2 7.7 12.6 11.8 3.6 10.6 2.9 15.0
Min 18.0 18.0 26.0 22.7 18.0 19.4 25.0 22.7
Max 69.7 49.0 76.7 81.0 31.7 69.7 38.5 81.0
N 34 47 42 66 27 54 55 53
P (2-tailed test) 0.012 0.403 2.22E-16 4.85E-08
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