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ABSTRACT

Background: Since people move through microenvironments rather than staying in one place, they may be
exposed to both indoor and outdoor PM, ; concentrations.

Objectives: The aim of this study was to assess the exposure level of each sub-population group and evaluate

the contribution rate of the major microenvironments. .
Highlights:

Methods: Exposure scenarios for sub-population groups were constructed on the basis of a 2019 Time-Use o Gt @n B, crpasm 5

h ious li . A total of fi lati lassifi h i . Lo
survey and the previous literature. A total of five population groups were classified and researchers wearing e e |

MicroPEM simulated monitoring PM, ; exposure concentrations in real-time over three days. The exposure .
- PM, ; exposure was calculated using

contribution for each microenvironment were evaluated by multiplying the inhalation rate and the PM, ; . ..
measurements, time-activity, and

exposure concentration levels. . . .
P inhalation rates in Guro, Seoul and

Results: Mean PM, ; concentrations were 33.0 pug/m’ and 22.5 pg/m’ in Guro-gu and Wonju, respectively. Wonju, Gangwon.

When the exposure was calculated considering each inhalation rate and concentration, the home showed the - PM, ; exposure is a combination of

highest exposure contribution rate for PM, ;. As for preschool children, it was 90.8% in Guro-gu, 94.1% in
Wonju. For students it was 65.3% and 67.3%. For housewives it was 98.2% and 95.8%, and 59.5% and 91.7% for
office workers. Both regions had higher exposure to PM, ; among the elderly compared to other populations,
and their PM, ; exposure contribution rates were 98.3% and 94.1% at home for Guro-gu and Wonju,
respectively.

Conclusions: The exposure contribution rate could be dependent on time spent in microenvironments.
Notably, the contribution rate of exposure to PM, ; at home was the highest because most people spend the

longest time at home. Therefore, microenvironments such as home with a higher contribution rate of exposure

indoor (90%) and outdoor (5%), and
transportation (5%).
- In both places, the elderly were more

exposed.
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Table 1. The time spent (hr) in each microenvironment by sub-population groups

Indoor
Population group Home Wozl;;::lcle °" Other places Outdoor Transport Reference
Mean+SD
Preschool child (N=855) 16.1£2.6 5.942.7 0.51.1 1011 0.6+1.2  Parketal,2019"
67.3% 24.6% 2.2% 4.3% 2.6%
Student (N=4,663) 12.8+2.4 7.8+2.4 0.8+0.6 1.4+0.7 1.8+1.7 Ryu et al., 2018”
53.5% 32.6% 3.3% 5.7% 7.5%
House wives Seoul (N=1,345) 15.3+4.7 44+4.4 2.1+2.8 0.8+1.0 1.2+1.1 Kostat, 2020"
63.92% 18.50% 8.8% 3.3% 5.0%
Gangwondo (N=475) 15.9+4.1 4.4+4.3 1.8+£2.3 0.8+1.2 1.1£1.1
66.1% 18.4% 7.4% 3.5% 4.6%
Worker Seoul (N=1,168) 12.6+4.1 6.4+4.3 2.4+3.0 0.8+1.2 1.8+1.4
52.5% 26.8% 10.0% 3.4% 7.3%
Gangwondo (N=419) 13.7+3.8 5.8+4.2 2.0£2.5 1.1£1.6 1.5%1.3
57.0% 24.0% 8.1% 4.8% 6.2%
Elderly Seoul (N=599) 17.9+4.1 1.2+3.0 2.6+3.1 1.6+1.4 0.8+1.2
74.4% 4.8% 10.8% 6.8% 3.3%
Gangwondo (N=408) 18.4+3.4 1.4+2.8 1.8£2.0 1.8+1.8 0.6x1.1
76.6% 5.8% 7.6% 7.5% 2.4%

%: rate of time spent in microenvironment.
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T7F A rERE T
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ol880] £1 W9 Ad9| kA5 BAXEE ol &3heT
olg2o] Y= Ao 7 Yehdth tgiEuso] B A2} A
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Table 2. Exposure concentration (ug/m’) of PM, ; by area and sub-populations

Percentile

Area Population group (N) Mean+SD GM (GSD) Min Max pyen o - s
Gurogu  Preschool child (428) 31.9+30.4 24.1 (2.0) 6.1 148.1 15.5 21.5 32.2 115.4
Student (414) 28.6£19.6 23.6 (1.9) 6.1 151.1 15.5 24.0 35.6 70.8

House wives (395) 34.3+39.9 26.7 (1.9) 6.1 415.0 19.8 259 32.6 71.5

Worker (417) 33.8+43.7 23.9(2.1) 6.1 393.8 159 21.0 34.1 79.6

Elderly (402) 36.2+40.1 27.6 (2.0) 6.2 402.3 20.4 27.2 34.0 81.6

Wonjusi  Preschool child (432) 20.5+10.3 19.2 (1.4) 11.2 99.9 15.5 17.7 21.9 33.7
Student (432) 21.8+£9.5 20.3 (1.4) 14.3 70.3 14.6 21.2 249 40.2

House wives (432) 21.9+14.2 19.1 (1.6) 6.1 1139 13.3 16.2 26.0 46.3

Worker (431) 20.4£7.3 19.1 (1.4) 6.6 51.8 15.8 19.0 23.6 41.2

Elderly (427) 28.1£38.0 21.0 (1.9) 7.4 448.6 11.9 19.2 31.9 62.1
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