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A Study of PM levelsin Subway Passenger Cabinsin Seoul Metropolitan area
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This study was performed to investigate the concentrations
of PM(PMw, PM2s, PM1) and it's affecting factors in the
subway from line 1 to line 8 in Seoul metropolitan areg, from
Sep. 1 to 30, 2005. PM concentrations were meesured & the
entrances and centers in subway passenger cabins by a light
scattering equipment. And the affecting factors to PM were
edimated based on the number of passenger, door open and
doseand running areatc.

The geometric means of PM1o, PM2s and PM: concentration
in Seoul subway passenger cabins were 214g/n, 86.61g/m?
and 27.0ug/m?, respectively. These mean concentrations in
Subway carriage were higher when it ran on an underground
track than on a ground track. And running time(7AM-9AM,
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11AM-13PM, 6PM-8PM) significantly influenced to the
concentrations of PMio, PM2s and PM.. Dally profile of PMwo
and PMzs, PM: expressed as an 10 minutes average, showed
Smilar variation pattern over day period. In corrdation andyss,
significant relations among PM1w, PM2s and PM: were
detected(p<0.01). In particular, correlation coefficient between
PMio and PM: was highly significent(r=0.94). Further study is
nesdied to identity the sources of PM in subway cabins and to
compare pollutants concentretion among subway lines.

Key Words : PMio, PM2s, PM1, subway, passenger cabin
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Table 1. The geometric mean concentration and standard deviation of PM according to measurement points

unit : pg/m’
Point Time n PM2s PM1 P—value

Entrance TAM—9AM 9856 237.71106.5 95.3142.7 29.6+13.1 {0.01
11AM-1PM 9291 202.486.1 8541315 272194
6PM —8PM 9704 195.2+103.8 81.61+42.4 25.2+115
Sub Total 28851 212.0+101.2 87.5139.8 2731116

Centra TAM—9AM 9797 239.4+107.3 0291425 29.1+13.1 {0.01
11AM-1PM 8886 205.7£82.1 83.51+29.8 26.0£8.7
6PM —8PM 9622 201.4+106.1 80.1£395 24.61+10.6
Sub Total 28305 215.9*101.1 85.61+38.3 26.61+11.2

Total TAM—9AM 19653 238.51+106.9 94.11+42.6 20.31+13.1 {0.01
11AM—1PM 18177 204.0£84.2 84.51t30.7 26.619.1
6PM —8PM 19326 198.3+105.0 80.91+41.0 249+11.1
Total 57156 214.0£101.2 86.6139.0 27.0+11.4

n - number of samples used in the analysis
*GSD - Geometric Standard Deviation
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Fig. 1. Daily variation profile for PM10, PM2.5 by operating hour
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Table 2. The geometric mean concentration of PM by subway door close/open and running area

unit * gg/m?’
Pollutant Classification Mean GSD* p—Value
PM 1o Door Closed 213.9 100.9 >0.05
Open 214.4 102.4
PM2s Closed 86.5 39.0
Open 87.1 39.1
PM1 Closed 25.1 11.2
Open 26.4 114
PM1o Area Underground 2189 100.3
Ground 188.5 101.7
PM2s Underground 88.9 385 <001
Ground 74.5 39.6
PM1 Underground 275 11.4
Ground 239 11.7
n - number of samples used in the analysis
‘GSD - Geometric Standard Deviation
Table 3. Correlation coefficient among PMio, PMzs and PM:
Classification PM1o PM2s PM1
PM 1o 1.00 0.92 0.77
PM2s 1.00 0.92
PM1 1.00

“ . Correlation is significant at the 0.01 level.
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