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Abstract

The objective of this study was to explore the characteristics of concentration of indoor air pollutants, such as
PM,,, CO,, and NO,, measured by tele-monitoring system in a Seoul Metropolitan underground railway station
from January 1, 2008 to December 31, 2012. The annual average concentration of indoor air pollutants actually
varied over a wide range and was found to exhibit marked variation with time and measurement sites (tunnel inlet,
platform, and concourse). After installing platform screen doors, the average PM,, concentration on platform and
concourse was decreased by 43.8% and 31.2%, respectively during the study periods. The relationship between the
concentration of PM,, and meteorological parameters (relative humidity and rainfall) or the Asian dust events was
regarded as statistically significant. The correlations between the number of boarding/alighting passengers and PM,,
CO,, and NO, were calculated. A p-value of less than 0.01 was regarded as significant except NO,. The I/O ratio of
PM,, concentration was elevated after a congested time (about 08:00 am). The average 1/O ratios of NO, were observ-
ed in concourse and platform on 03:00 am with 1.76 +0.91 and 1.50£0.51, respectively. The average daily variation
of standard excess rate of PM,, and NO, concentration in concourse and platform was investigated. The highest
standard excess rate was observed on 21:00 (09:00 pm).
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Fig. 1. Installation location of the tele-monitoring system in underground railway station (Seoul Metro, 2014b).
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Fig. 2. Variation of annual average concentration of (a)
PM,,, (b) NO, and (c) CO, in underground railway
station.
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Fig. 3. Box plot of PM,, concentration measured at tun-
nel inlet, platform, and concourse before or after
installing platform screen door.
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Table 1. Correlations between relative humidity (RH), rainfall and the concentration of PM,, measured at outdoor, con-

course, platform, tunnel inlet.

Outdoor Concourse Platform Tunnel inlet RH Rainfall
Outdoor 1.000
Concourse 0.439" 1.000
Platform 0.359" 0.9107 1.000
Tunnel inlet 0.5029 0.356 0.4619 1.000
RH —0.706" —0.302% —0.281" —0.446Y 1.000
Rainfall —0.514Y —-0.309” -0.277% -0.416Y 0.7759 1.000

“p-value<0.01 by Pearson correlation.
Yp-value < 0.05 by Pearson correlation.
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Fig. 4. Time-based variation of PM,, concentration in underground railway station and ambient air.
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Table 2. Correlations between the number of boarding/alighting passengers and the concentration of PM,,, CO,, and

NO, measured at concourse and platform.

Concourse Platform
Contents NY
PM,, co, NO, PM,, co, NO,
N¥ 1.000
PM,, 0.7470 1.000
Concourse  CO, 0.815" 0.727% 1.000
NO, 0.203 0.229 0.377 1.000
PM,, 0.748 0.944» 0.805 0.383 1.000
Platform CO, 0.904" 0.713 0.628" 0.032 0.684" 1.000
NO, 0.032 0.082 0.304 0.968” 0.246 -0.157 1.000

“The number of boarding/alighting passengers.
Pp-value < 0.01 by Pearson correlation.
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Fig. 7. Frequency histogram of PM,,, CO,, and NO, concentration at 03:00 (an uncongested time) and 08:00 (a congested
time) in concourse and platform.
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Fig. 8. Variation annual average I/0 ratio of PM,, and NO, in concourse and platform.
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Table 3. Annual average standard excess rate of PM,,, NO,, and CO, concentration.
Standard excess rate (%)
Sampling site Pollutant
2008 2009 2010 2011 2012
PM,, 45 2.7 32 5.0 33
Outdoor NO, 725 24.8 66.7 56.2 38.1
PM,, 6.7 1.9 22 33 0.7
Concourse CO, 0 0 0 0 0
NO, 47.6 9.4 38.0 854 50.3
PM,, 37.1 5.2 3.7 6.5 25
Platform CO, 0 0.1 0.2 0.5 1.1
NO, 223 6.7 43.1 13.8 22.0
Tunnel PM,, 62.5 60.7 58.8 53.2 64.0
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Fig. 10. Average daily variation of standard excess rate
of PM,, and NO, concentration in concourse and
platform.
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