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Abstract In this study, we investigated effects of indoor air quality in subway systems according to changes in outdoor air
quality. To do this, we analyzed and compared the data measured from five air quality monitoring stations (AQMSs) and four
underground subway stations in the central Seoul area. As a result, concentrations of outdoor pollutants (SO,, CO, NO,, PM;,
and PM, ) except for O3 have been continuously decreasing over the past decade. On the other hand, for levels of pollutants
in subway stations, there was a difference by the subway stations and pollutants, but a clear decrease in concentration during
the study period could not be confirmed. In addition, as a result of analyzing the correlation between indoor and outdoor
pollutant levels, it is judged that gaseous pollutants (NO, and CO) came from the outside, but in the case of particulate
matter, internal environmental factors were also found to be very large.

Key words: Indoor Air Quality (IAQ), PM,,, PM, 5, Underground subway station, Ambient air, Correlation
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Jongno
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(0.4 km) Cheonggye
cheon-ro
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Cheonggye
cheon-ro
(2.6 km)
Jung-gu
(1.1 km)
" Seoul Station
Hangang-
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Dongdaemun History&
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Jongno Jon,
E00-5U;
1.0 km (1.4 km)
Cheonggye
cheon-ro
(0.8 ki)

Chungmuro Station

Fig. 1. The locations of studied subway stations (white circle) and air quality monitoring stations (urban: blue circle, roadside:

yellow circle).
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Table 1. General information on target subway stations in this study.

Number of daily passengers

Station Line Opel;\irlwg year Dle[;:(h of In;tallatior:jyear
y line plattorm Of screen door 2018 2019 2020
Ss 1 1974 11.85 2007 108,469 111,771 49,616
4 1985 13.95 2009 35,715 37,210 20,598
cs 1 1974 10.05 2007 49,484 52,611 25,506
2 1984 19.89 2009 47,933 50,005 13,531
CHS 3 1985 2659 2009 64,597 63,611 13,818

1985 16.47 2009

2 1984 14 2007 41,561 41,980 16,720
DS 4 1985 21.26 2008 42,229 43,748 13,180
5 1996 29.29 2008 6,703 6,045 21,355
3. 29 R ¥ ThS AFER7] tlell 2 AtollA 11 A= oot
sh7lolle A7 AQILE At o 2 B ff, A gt
3.1 M2 SRS 28 th7(2] sx Hs} 219 Y9] 25 7| A=A FE= 0,7 22 4
QE th77F Zohd ARFIIEe viAE 92 B BAL Aolslus A 109] @ FoF 5| A
dets] Wrlolr] feiA= o t7] =] Weks sle AR UERt D, o]#5t A FA1E et
A o7 molsfof gtk o] F flote] 2010 FE e HHH o7 W p 2 H7] ZA 404 Kt
20209712 A& SHAYG WS =A gi7] R =2 E8isH el AL 2 4 Y9I ol AFA 2
7] ZH 404 ZAHE S0, CO, 05, NO,, PM,,, 3] 9 7] A o] AlgAo] Uept Azta mohgch

PM, 5 (2015~2020)2] =5 &RI5t¥ 11, 1 A7} O,
= A e BE e HEAY TRt EAHZ] H Ex
A7) S84 RFo|A FES] Fasks AS & 4
AATHTH 2). Lt 0,9 A%, ol¢} Hitj= EA]
71 (19 — 24 ppb) @ T2 (13— 22 ppb) 57
4 BEoA £4 717 Bt F=7t &ds] F7loh=

SO, PM,( 9] 7d-9oll= TAH7] 2 =2 ¥
AaoA Aol FEe] 7 FHol AL FAFSHA
et COLE NO, 9| 7-foll= 27| 544
ol A= Al 109 F<t ST S| A,
A7) S0 SHE skolAe N0, A+
A AT Cco9| A F3R HglE &Rl
4= gtk PM, 5= A 693 TAT7] S ellA
= Hashs A0= UEh

=
Agh, Z2Hgr] 440 Ak 39 5] A=

Skt Hs}

9 32 A 44 FeF A SR 470 7St
AAte] 577l A 27 E NO,, PM,, CO, CO,2| 5
T5 e Qlek a7 AstAlA E4E e
O] 7%, AlstAAr 2 B 7 2o 7} QAT &
oz B, A7 7|t B FEE T Hae
g 2= Ql2leh £3] CS (47 — 69 pug/m?) 2} SS (38— 5
ug/m’) GALS] tigtAol A S4% PM,, FE 2] A
£ HA off 77 Bk & o= FUIRE A 2l

Job oot
ro X

[\S]
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Fig. 2. Yearly variations of air pollutant concentrations in central Seoul area from 2010 to 2020.
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A 2tk (Jeon, 2019a; Cheng et al., 2008; Branis,
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