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Estimation of PM;y and PM, 5 inhalation dose by travel time and respiratory
volume in common transport microenvironments in Seoul, Korea
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Abstract

Recently, people's interest in particulate matter (PM) has been increasing, due to its hazardous health effects. The
purpose of this study was to investigate the concentrations and as well as the inhaled weight of PM, correlated with
person’s heart rate in subway, bus, vehicle and bicycle in the major public transportation (Sadang - Jamsil and Nowon
- Dongdaemun) in Seoul. The concentration of PM,;y and PM,s were measured from each of transportation means and
calculated the average concentrations which were 87.2 and 57.8 xg/m’ for subway, 62.8 and 42.5 xg/m’ for vehicle,
61.5 and 36.8 « g/m3 for bus and 53.0 and 294 x g/m3 for bicycle in PM;o and PM, s respectively. Inhalation dose
for PM;yp and PM,s were estimated at 248.1 and 139.4 x g for bicycle, 56.7 and 39.3 x g for vehicle, 49.4 and 29.9
p g for bus and 44.3 and 29.1 xg for subway, respectively. Even though subway had the highest concentration, the
highest inhalation dose was the bicycle. It was due to the long travel time-exposure and breathing rate which leads
to maximum of PM;y 5.6 and PM,s with 4.8 times inhalation dose comparing with other modes of transportation.
With regards to future studies, the amount of inhalation in each transportation means should be considered in risk
assessments of PM.
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Table 1. Exposure factors of breathing rate.

Inhalation rate (L/min)
US-EPA, 2011° Korea, 2014™

Sedentary 5.11 Resting 8.0
Light 13.0  Light exercise 17.3
Moderate 29.2 Medium exercise  21.2
Vigorous 53.9 Heavy exercise 34.7

- Very heavy exercise 42.8
Male

* Young adults aged 21-31 years. =

AR EFFES A A8 g5 wE:A
TN 2 FAA FF B 7" e
TTE 8% 35T FHAE Agsiglen 2
M) ZeKEAH, 2002). HAHAL FHZFS A
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—0.00005852 < hr?

. ()
V,, = Breathing rate(m

3 /min)
hr = Heartrate (beat/min)
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Table 2. Summary of the measurement and estimation value in Seoul area.

Subway Bus Vehicle Bicycle
PM,o concentration (/zg/m3) 87.2 61.5 62.8 53.0
PM, s concentration (ﬂg/m3) 57.8 36.8 42.5 29.4
Breathing rate (L/min) 24.2 13.8 22.9 58.4
Travel time (min) 21.0 57.5 39.0 80.5
) PM,, 442 494 56.7 248.1
Inhalation dose (/£ g)
PM,s  29.1 29.9 39.3 139.4
Inhalation dose per travel distance PMy 35 34 4.5 19.6
(¢ g/km) PM,s 23 2.1 3.1 11.0
Inhalation dose per travel time PM; 2.1 0.8 1.4 3.1
( /£ g/min) PM,s 14 0.5 1.0 1.7
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