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Abstract

Background and Objectives: Metro lines are responsible for 20% of the total passenger traffic in
Tehran. Particulate matter is one of the most important major pollutants in subway stations and
increasing their concentration leads to numerous health consequences for passengers and subway
employees. The aim of this study was to investigate the concentration of PM10 and PM2.5 in four
underground metro stations (Azadi, Enghelab, Tohid and Vali Asr) and compare them with the
concentration of these particles in the open air. Research Method: Seasonal sampling (April 2016 -
April 2017) of particulate matters was conducted in the middle months of all four seasons for one week
in the middle months of each season at peak traffic times from 8 am to 12 am, at three locations
(entrance, middle, and exit in each station) and also at outside ambient of each station. The results were
then compared with the relevant standards.

Results and Discussions: The main sources of suspended particulate matter in the underground subway
stations were due to passenger traffic, train piston pressure, floor cleaning, maintenance operations,
wheel-rail wear and braking and the performance of ventilation system in the subway station. The
results of the monitoring measurements in this study showed that the annual average concentrations of
PMyo and PM_5 in the four underground subway stations were 68 pg/m*and 47 pg/méand in the outdoor
ambient around these stations were 42 and 29 pg/m?®, respectively.

Conclusions: The results of this study showed that in the four underground subway stations, the annual
average concentrations of PMio and PM2swere 1.5 - 1.7 times higher than those in the outdoor ambient,
respectively.

Keywords: Underground Subway Station, Field Measurement, PMio, PM_5s, Outdoor Ambient, PM
Annual Average Concentrations
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Figure 1 - Map of lines 1 to 7 of Tehran subway system and the location of the desired stations
to measure the concentration of particles (17)
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Table 1- Seasonal averages of PM2s and PMjo concentrations at different sampling points (in

underground subway stations and outdoor ambient) (April 2016 — April 2017)
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Figure 2- Average concentrations of PM2s and PMyg in Tehran underground subway stations

in summer 2016
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in autumn 2016
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Figure 4- Average concentrations of PM2s and PMyg in Tehran underground subway stations

in winter 2016
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in spring 2016
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Table 2- Comparison of PM concentrations in subway systems in various cities
with the results of the present study

City Mean PM concentration Reference
(ug/m®)

PMjio
Budapest 180 Salma et al. (2007)
Prague 103 Branis (2006)
Rome 407 Ripanucci et al. (2006)
Seoul 359 Kim et al. (2008)
Seoul 129 Park and Ha (2008)
Taipei 51 Tsai et al. (2008)
Los Angeles 24 Kamet al. (2011)
Tehran 68 Present Study
PM2s
Hong Kong 37 Li et al. (2006)
Boston 65 Levy et al. (2002)
New York 44 Wang and Gao (2011)
Seoul 129 Kim et al. (2008)
Los Angeles 62 Kamet al. (2011)
London 228 Adams et al. (2001)
London 170 Seaton et al. (2005)
Seoul 105 Park and Ha (2008)
Sydney 36 Knibbs and de Dear (2010)
Taipei 100 Tsai et al. (2008)
Tehran 47 Present Study
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