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Abstract  This study aims to investigate the potential relations affecting indoor air quality (IAQ) of underground subway
platforms based on the hourly PM, ;s monitoring data from subway platforms and air quality monitoring station (AQMS) as
well as passenger statistics in 2022. Among more than 250 subway stations in lines 1 to 8 of Seoul subway, (1)-Jonggak;
(2)-Euljiro1(il)-ga; (3)-Irwon; (4)-Mia; (5)-Gwangnaru; (6)-Beotigogae; (7)-Suraksan; (8)-Songpa were targeted recording the
highest annual PM, 5 level in each line. PM, 5 in the underground subway platforms generally showed a significant correlation
with the number of passengers by frequent train services during the station operation time, and thus higher-level of PM, 5
was observed during rush hours. Otherwise, the influence of ambient air to subway platform IAQ was more predominant in
the station closing time. Eventually, the variation of PM, 5 level in the underground subway platform was mainly determined
following the degree of correlation with internal (train frequency and passenger) and external (outdoor air quality) influence
factors as temporal variations. In case of specific period such as the highest indoor PM, 5 day and the largest passenger day,
the correlations between platform PM, 5 and passenger were increased about 46~3% and 13~78%, respectively than the
normal period. For high-level PM, 5 (PM, 5 warning) period, indoor PM, 5 level was raised up to 85% comparing normal period.
This aspect was also similar on seasonal variations case, because seasonal mean PM, 5 levels in the subway platform showed
parallel trend with seasonal mean outdoor air qualities. Therefore, this study would be useful to confirm characteristics of
PM, 5 variations in the underground subway platform for further subway IAQ management.

Key words: Indoor PM, 5, Seoul subway, Outdoor air conditions, Train frequency, Correlation, Temporal variation
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Table 1. General information of the target subway stations and their platforms in this study.

(Line)-Station Operation Platform Depth of Floors of platform Daily mean Annual meansof
year type platform (m) passengers in 2022 PM, 5 (ug/m°)
(1)-Jonggak 1974 Side 11.43 2" basement 60,962 121.0
(2)-Euljiro1(il)-ga 1983 Side 13.46 2" basement 72,031 64.4
(3)-Irwon 1993 Side 15.79 39 basement 17,462 89.3
(4)-Mia 1985 Side 12.45 2" basement 26,454 89.8
(5)-Gwangnaru 1995 Side 19.12 39 basement 23,662 50.1
(6)-Beotigogae 2001 Side 44,65 5% basement 3,803 52.2
(7)-Suraksan 1997 Island 14.46 39 basement 23,018 45.2
(8)-Songpa 1996 Side 14.80 2" basement 14,787 34.2
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Fig. 1. Distributions of daily mean PM, s levels in the target underground subway platforms and ambient air in 2022.
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(a) Comparisons in the highest PM, 5 concentration days by target platforms
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Fig. 5. Hourly mean PM, s variations of the target underground subway platforms by passengers in different cases.
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Table 2. Summary of coefficient of determination (R?) by the different analysis cases in this study.

Coefficient of determination (R?)

Case Station
Platform-Urban Platform-Roadside Platform-Passengers

Jonggak 0.0312/0.0771 0.0249/0.0517 0.2358/0.0087
Euljiro1 (il)-ga 0.0626/0.1500 0.0695/0.1494 0.2263/0.0162
Irwon 0.0233/0.0324 0.0399/0.0486 0.1869/0.0240

Mean PMj; concentration Mia 0.0626/0.1171 0.0709/0.1198 0.1982/0.0121

in the whole period

(Hourly / Daily) Gwangnaru 0.0340/0.0471 0.0298/0.0432 0.2147/0.1102
Beotigogae 0.0384/0.0631 0.0498/0.0807 0.1980/0.0288
Suraksan 0.0797/0.2293 0.0710/0.1786 0.2296/0.0064
Songpa 0.1639/0.3288 0.1378/0.2994 0.1630/0.0130
Jonggak 0.0331/0.2627 0.0233/0.2638 0.0948/ -
Euljiro1 (il)-ga 0.0563/0.2876 0.0624/0.3063 0.1336/-
Irwon 0.0224/0.2181 0.0395/0.2517 0.0703/-

Hourly mean PM, 5 concentration Mia 0.0784/0.1427 0.0809/0.1397 0.0602/-

in the whole period

(Operation /Non-operation times) Gwangnaru 0.0257/0.4994 0.0222/0.4799 0.1042/-
Beotigogae 0.0336/0.3808 0.0484/0.3746 0.0548/ -
Suraksan 0.1064/0.4102 0.0815/0.3919 0.0618/ -
Songpa 0.1834/0.4763 0.1541/0.4774 0.0410/-
Jonggak 0.0337 0.0264 0.2373
Euljiro1 (il)-ga 0.0567 0.0644 0.2313
Irwon 0.0166 0.0328 0.1927

Hourly mean PM, 5 concentration Mia 0.0513 0.0595 0.2060

in the whole period

(Except high-level durations) Gwangnaru 0.0271 0.0231 0.2170
Beotigogae 0.0271 0.0377 0.2029
Suraksan 0.0615 0.0516 0.2367
Songpa 0.1208 0.0931 0.1809
Jonggak 0.1221 0.0927 0.2792
Euljiro1 (il)-ga 0.2977 0.2877 0.1172
Irwon 0.0192 0.0226 0.0731

Hourly mean PM, s concentration Mia 0.0307 0.0496 0.1527

in the whole high-level duration Gwangnaru 0.1043 0.1089 0.3236
Beotigogae 0.0062 0.0005 0.4054
Suraksan 0.0042 0.0093 0.4670
Songpa 0.1126 0.1170 0.2437
Jonggak 0.8721 0.8801 -
Euljiro1 (il)-ga 0.5992 0.6306 -
Irwon 0.2647 0.2556 -

Hourly mean PM, 5 concentration Mia 0.5703 05167 _

in the high-level duration

(only for the non-operation time) Gwangnaru 07317 0.5030 -
Beotigogae 0.3069 0.4004 -
Suraksan 0.7509 0.7795 -
Songpa 0.6515 0.4981 -
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Table 3. Comparison of annual subway PM, 5 concentrations between Seoul metro report and our analysis results.

Rank (Line)-Station Report from Seoul metro This study
1 (1)-Jonggak 58.0 121.0
2 (1)-Dogdaemun 54.0 79.6
3 (1)-Jongno3 (sam)-ga 44.6 64.0
10 (1)-Jegi-dong 36.2 747
11 (2)- Euljiro1 (il)-ga 353 64.4
12 (1)-City Hall 34.9 429
92 (4)-Mia 23.1 89.8
93 (4)-Samgakji 23.1 408
102 (5)-Janghanpyeong 224 385
103 (3)-Irwon 233 89.3
104 (5)-Kkachisan 223 385
142 (5)-Gwangnaru 19.6 50.1
143 (6)-Gusan 19.6 27.0
144 (7)-Suraksan 19.5 45.2
169 (6)-Beotigogae 18.2 52.2
183 (8)-Songpa 17.3 34.2
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