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Analysis of Characteristics and Influencing
Factors of Fine Particle Mass Concentration
in Metro Station Air

LIU Chenghao, JI Wenjing

Abstract Objective:; To thoroughly understand the pollution
characteristics of PM, ; (particles with an aerodynamic diameter
of 2.5 micrometers or less, as termed in China) inside metro
stations, scientifically effective control measures are formulated
to protect the health of metro station staff and passengers.

Methods: Synchronized testing of PM, ; mass concentration

s [ AR AR5 5 (2018 YEC0705000)
o WEVEH

- 108 -

X #H
(oAb R LA S VU TR, 100083, b3 /45—

YE#, W)

(hereinafter referred to as 'concentration’) , CO, volume con-
centration, and temperature-humidity is conducted in the equip-
ment and platform areas of 5 metro stations in Nanjing. Data a-
nalysis is carried out using correlation analysis methods and re-
gression models. Results & Conclusions: Severe PM, , pollu-
tion is observed inside metro stations, with annual average con-
centrations of 47. 50 pg/m’ in the equipment area and 54. 92
pg/m’ on the platform, both exceeding the annual average
concentration of outdoor atmospheric PM2.5 (35.7 pg/m’).
Furthermore, PM, 5 concentrations in the fall and winter sea-
sons are higher than those in summer. Outdoor PM, s concen-
tration significantly affects the PM2. 5 concentrations in the e-
quipment and platform areas, with correlation coefficients of 0.
87 and 0. 75, respectively. The platform PM, ; concentration
has a significant impact on equipment area PM,  concentra-
tion, with a correlation coefficient of 0.84. Overall, CO, vol-
ume concentration exhibits a positive correlation with PM,
concentration. Outdoor wind speed shows a negative correla-
tion with PM, 5 concentration inside the station, while the in-
fluence of temperature-humidity on platform PM, ; exhibits no
consistent pattern. PM, 5 concentration inside the metro station
exhibits periodic fluctuations, peaking during rush hours due to
increased train frequency. PM, 5 concentration continues to de-
cline after the cessation of train operations, reaching the daily
minimum concentration between 03:00 and 06.00 in early
morning.

Key words metro station; fine particle concentration; corre-
lation analysis; multiple linear regression
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Fig.2 Distribution of PM, ; concentration at various metro stations
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Tab.2 Regression results of PM, ; environmental impact factors in equipment area
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Tab.3 Regression results of PM, ; environmental impact factors in platform area
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R? 0.803 2 0.904 7 0.941 0 0.974 9 0.804 3 0.782 7
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