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Abstract

In this study, light absorption of carbonaceous species in PM, ; was investigated using a dual-spot 7-wavelength
Aethalometer (model AE33) with 1-min time interval between January 01 and September 30, 2017 at an urban site
of Gwangju. During the study period, two Asian dust (AD) events occurred in April (AD I) and May (AD II),
respectively, during which light absorption in total suspended particles was observed. Black carbon (BC) was the
dominant light absorbing aerosol component at all wavelengths over the study period. Light absorption coefficients
by aerosol particles were found to have 2.7~3.3 times higher at 370 nm than at 880 nm. This would be attributed to
light absorbing organic aerosols, which is called brown carbon (BrC), as well as BC as absorbing agents of aerosol
particles. Monthly average absorption Angstrém exponent (AAE;.050mm) Calculated over wavelength range of
370~950 nm ranged from 1.10 to 1.35, which was lower than the AAE;;, 5, values ranging from 1.19~1.68 that
was enhanced due to the presence of BrC. The estimated AAE;; ¢sonm Of BrC ranged from 2.2 to 7.5 with an
average of 4.22, which was fairly consistent to the values reported by previous studies. The BrC absorption at 370
nm contributed 10.4~28.4% to the total aerosol absorption, with higher contribution in winter and spring and
lower in summer. Average PM,, and PM, s concentrations were 108 +36 and 24 + 14 pg/m’ during AD 1, respec-
tively, and 164+66 and 43 +26 ug/m’ during AD II, respectively, implying the greater contribution of local
pollution and/or regional pollution to PM, 5 during the AD II. BC concentration and aerosol light absorption at 370
nm were relatively high in AD II, compared to those in AD I. Strong spectral dependence of aerosol light absorp-
tion was clearly found during the two AD events. AAE;; ¢conm Of both light absorbing organic aerosols and dust
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particles during the AD I and II was 4.8+0.5 and 6.2+0.7, respectively. Higher AAE value during the AD II could
be attributed to mixed enhanced urban pollution and dust aerosols. Absorption contribution by the light absorbing

organic and dust aerosols estimated at 370 nm to the total light absorption was approximately 19% before and after

the AD events, but it increased to 32.9~35.0% during the AD events. In conclusion, results from this study support

enhancement of the aerosol light absorption due to Asian dust particles observed at the site.
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e} 2 2to] S HolA| gigkt.
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TollA dojrd Axe} ARSI 484 BrCe] &4
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H 3 QIth(Kim et al., 2016; Liu et al., 2013; Zhang et
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o= 6.7~839 sFHcta s} th(Fan er al., 2016;
Park and Yu, 2016; Hoffer et al., 2006). A 2|3}H, 7]&
o) 244 2300 =NE oj7 BiCe] AAESH ¥
o 2 ATOIA BrC RSl WE AAE e 484
BC QIAHek obleh 284 BiC Q7o) 2JsiA= 0
of g7t eluh] wlEolch. 2, 284 7] U7 o
A 7] % BiC Aol ofF Fgol ol A A
& UIRTT & 4 Qe Ak 22 A7AE o
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et al.,2013; Chen and Bond, 2010; Sun et al., 2007).
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Fig. 9. Temporal profile of estimated BrC AAE values calculated over 370 ~ 660 nm.
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Table 1. Comparison of PM, BC, and light absorption properties of aerosol and BrC between AD | and AD Il periods.

Asian dust I(AD I) Asian dust IT(AD II)
Item Unit

Before AD I During AD I After AD I During AD II After AD I
Period 04/14 00:00~ 04/18 13:00~ 04/20 06:00~ 05/06 02:00~ 05/09 06:00~

04/18 12:00 04/20 05:00 04/22 23:00 05/09 05:00 05/10 23:00
PM,, pg/m’ 35+14 10836 59+21 164 £ 66 26+15
PM, 5 pg/m’ 23+12 24+ 14 21+7 43126 2319
BCyq pg/m? 20+13 1.9+09 22410 25+15 14+0.6
BC;, pg/m? 2517 28+12 27+13 37+£22 1.7£0.8
Dy 830 Mm™ 158+9.8 15072 16.7+79 19.7+114 10.7+43
b0 Mm™ 46.2+30.7 525+£226 50.8+£24.3 69.1+£40.0 314146
Aerosol AAE;;.59 - 1.18+0.10 142+0.15 1.24+0.08 1.35+0.17 1.19£0.19
Aerosol AAE; 5 - 1.32£0.13 1.74£0.21 141£0.12 1.71£0.26 1.34+£0.28
BrC AAE;;.4 - 43 4.8 44 6.2 45
o A4 wgA %% BE EE bl ool BCS) FEAGE P4 A - £ 96~

oAtk A} WA A PM, 9} B
Fol wia) 2 Hol7} g %

104Mm”'o|A] AL A Aol
I.SHH —%—7]—6‘]—?&2:{1 11]-;%]—0] %7]_@,01] }““

174Mm™' & ¢F 1.7~

717ke] Ffol
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