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Abstract Black carbon (BC) is a major aerosol component affecting air quality, human health, and climate change. In this
study, we measured aerosol light absorption coefficients and investigated the emission sources of BC in Daejeon during
March~June, September, and November~December 2024. The BC absorption coefficient at 880 nm (b, gg0) Showed a
seasonal pattern consistent with PM, s in terms of monthly means (highest in April, 3.1+ 1.6 Mm™; lowest in September,
1.4+ 1.1 Mm™), whereas daily average values of baps,s30 above the 95t percentile were observed across different seasons. The
contributions of fossil fuel combustion (79%) and biomass burning (21%) of light-absorbing aerosol reflect the typical
emission characteristics of urban areas. During morning commuting hours, Daejeon showed the highest traffic density
among the adjacent regions, with fossil fuel-derived b, g0 sShowed a distinct peak at 08:00~09:00 LT. Spatial correlation
analysis of PM, 5 mass concentrations among thirteen air quality monitoring stations within Daejeon indicated that the basin
topography facilitates similar pollutant transport patterns among peripheral areas and promotes the accumulation of locally
emitted pollutants. Furthermore, b,y g0 Showed strong positive correlations with PM, 5 across the monitoring stations,
demonstrating that the spatial distribution of PM, s and BC are jointly influenced by emission source types and topographic
effects. Case studies revealed that, although fossil fuel combustion was the predominant year-round source in Daejeon,
certain high PM, s episodes were influenced by biomass burning plumes transported from northeastern China. This study
provides a basis for identifying BC sources in Daejeon and developing mitigation strategies.
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Fig. 1. Location of the measurement site in this study at Chungnam National University (CNU, 36.37°N, 127.35°E) in Daejeon,
Republic of Korea. The zoomed-in satellite image shows the campus, which is surrounded by major roads, residential areas,

and commercial facilities.
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Fig. 2. Daily variations of PM, s mass concentration and b,y ggo Over the measurement period.
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Fig. 3. Monthly variations of PM, s, b,ps g0, frr fae: and AAEsgs gg0. Each boxplot shows the interquartile range (25™-75% per-
centiles) with the median represented as a horizontal line, and the whiskers denote the 5™ and 95 percentiles. Red triangles
indicate the monthly mean values.

Table 1. Monthly statistics (mean + standard deviation) of PM, 5, baps gsor frr fas: and AAE3s ggo.

Month PM,s (g m™) Babsss0 (MM ™) T (%) fag (%) AAE;65.880
Mar 20+13 1.8+0.8 79+10 21+10 1.2+0.1
Apr 2111 3.1+£1.6 7913 21+13 1.2+£0.2
May 1610 22+1.0 8717 1317 1.1£0.1
Jun 177 3.0£1.5 92+4 8+4 1.0£0.1
Sep 9+7 14+£1.1 92+5 8x5 1.0£0.1
Nov 15+7 28+1.9 70x12 3012 13£0.2
Dec 14+8 24+1.7 62+10 38x10 1.5+£0.1
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Fig. 4. Diurnal variations of b,y ggorr Dabsssoss PM2s mass concentration, NO,, and CO. Circle markers denote hourly mean
values, error bars represent the standard deviation.
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Table 2. Vehicle registration density in Daejeon and adja-
cent regions (Sejong, Chungnam, Chungbuk, Gyeonggi) in
2024.

Region Vehicle registration density (Unit: vehicles km™)
Daejeon 137
Sejong 43
Chungnam 15
Chungbuk 13
Gyeonggi 65
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