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Abstract

Objectives: Ulaanbaatar's ger district lacks central heating, and most residents rely on coal for winter warmth.
This reliance on coal combustion increased indoor PMzs concentrations. This study aimed to identify how
indoor activities influenced PM2.s concentrations in gers and evaluated impact of processed coal policy on
outdoor and indoor PM2 5 concentrations.

Methods: Indoor PM2 5 concentrations were measured by a real-time monitor in 39 gers in January 2025. A
survey collected information on indoor activities. The influence of indoor activities was analyzed using non-
parametric tests and simple linear regression. Outdoor PMzs concentrations were obtained from the U.S.
Embassy in Mongolia in January from 2016 to 2025. Indoor PM2s concentrations in 2019 and 2020 were
obtained from previous studies. To assess the policy's impact, Dunn’s test was performed for outdoor and indoor
PMoa.s concentrations.

Results: In 2025, the average PM2.s concentration in 39 gers was 102.8£92.1 pg/m3. No significant factors
were identified in relation to indoor activities, except frequency of indoor cleaning. High indoor PMaz
concentrations were observed with more frequent cleaning. This may be influenced by high outdoor
concentration. Outdoor PM2.5 concentrations decreased over time from 2016 to 2025, showing a significant
reduction after 2019. Indoor PM25 concentrations in 2019 were significantly higher than those in 2020 but not
significantly different in 2025.

Conclusion: Cleaning was associated with indoor PM2.s concentrations, due to high outdoor concentration.
While the processed coal policy led to decrease in outdoor PM2s concentrations, its impact on indoor PMz s
concentrations appeared to diminish over time compared to its initial effect.
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Table 1. Indoor PM; 5 concentration by ger

Location Mean" =+ std™ (ug/m?) Min (pg/m?) Max (ug/m?)
LO1 24.4+16.2 10.2 91.8
L02 169.0+69.8 343 281.4
L03 122.9+69.3 9.3 256.8
L04 70.9+49.6 17.9 226.9
LO05 100.4+39.3 42.1 217.5
LO06 29.2+8.7 19.9 56.7
LO7 61.1£49.0 17.5 241.6
L08 34.7+£23.9 13.7 116.5
L09 240.5+65.0 124.8 367.2
L10 108.7+£57.2 29.4 305.1
L11 58.9+£52.0 15.7 216.2
L12 71.5+23.7 374 138.7
L13 231.9+86.9 95.8 414
L14 124.7+81.9 524 344.7
L15 42.5+13.9 243 92.4
L16 Error - -
L17 65.7£23.3 28.6 99.7
L18 167.0+£203.2 50.5 1139.6
L19 75.9+40.0 40 148.4
L20 183.4+64.0 71.4 320.9
L21 128.6+47.0 45 251.6
L22 86.9+51.7 20.1 239.2
L23 74.5+£29.5 38.9 158.2
L24 69.6+26.1 34 128.1
L25 85.2+37.4 338 183.4
L26 127.9+76.4 34.1 265.1
L27 43.14+34.2 6.6 161.9
L28 119.5+67.5 19.9 282.4
L29 88.8+61.8 18.4 239
L30 96.0+£51.3 40.5 228.5
L31 82.2+£27.7 52.2 135.3
L32 101.6+46.5 50.1 345.5
L33 92.3+41.8 50.3 193.9
L34 69.7+£21.9 40.7 119.6
L35 101.2+53.3 55.2 297
L36 268.8+276.4 62.1 1054.9
L37 121.2+108.4 42.3 471.2
L38 183.0+142.6 73 540.7
L39 64.6+£21.0 459 113.6
L40 93.5+46.2 43.5 258.5

* Mean: arithmetic mean, ' std: standard deviation
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Table 2. Comparison of PM; 5 concentrations based on household characteristics

Variable n Mean' + std* (ug/m?) p-value
Indoor smoking within past week
Yes 15 118.8+£56.6 0.1615
No 24 95.8+57.0
Indoor smoking during the measurement
Yes 10 121.5+58.3 0.2813
No 29 98.8+57.7
Frequency of indoor cleaning
4 times per week or less 9 73.6£32.8 0.04036"
5 times per week or more 30 114.0+60.1
Frequency of ventilation during winter
4 times per week or less 10 83.2+345 0.2813
5 times per week or more 29 112.1+62.0
Receiving heating fuel and electricity subsidies
Yes 14 107.1.£74.0 0.7197
No 25 103.1 +£50.8
Monthly average expenditure on heating fuel 0.8473

* p<0.05, T Mean: arithmetic mean, ¥ std: standard deviation
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Figure 1. PM25 concentration inside the ger and fuel input timing (red arrows)
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