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Abstract In this study, measurement of aerosol light absorption with 1-minute time resolution was made using a dual-
spot multi-wavelength aethalometer equipped with a PM, 5 impactor between October 23 and November 01, 2018 at a port
of Gangneung. In addition, real-time measurements of PM;, and PM, 5 concentrations were carried out with a GRIMM light
scattering monitor. Over the study period, PM;o, PM, 5, black carbon (BC3,0) and aerosol light absorption coefficient (b, 370) at
370 nm wavelength peaked mostly in the morning (06:00~09:00) and evening hours (18:00~21:00), which are fairly
coincident with activity hours of fishing boats at harbor. Furthermore, absorption i\ngstrém exponent (AAE) values in the
wavelength range of 370~520 nm (AAE3;0.550) and contribution of brown carbon (BrC) absorption at 370 nm (bg,c370) to
aerosol b,y 370 were enhanced during the excursion. As the difference between BCs7o and BCggq (BC at 880 nm) concentrations
increases, the AAEs; 5y values increased. During the excursion, maximum AAE;;.550 and bg,c 370/babs 370 Were in the range of
1.76~2.50 and 7.8~59.9%, respectively. These suggest the impact of light-absorbing organic aerosols to total aerosol light
absorption at the site. Light absorption by BrC particles exhibited strong spectral dependence with increasing tendency in
shorter visible wavelengths. Finally, enhanced BCsyq, babs 370, Parc370- AAE370.520, and BrC absorption contribution at 370 nm
indicate the existence of light-absorbing organic aerosols in ship engine emissions at the seashore site in the absence of
traffic, industrial sources, and biomass burning emissions.
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SAAR, A9, 19l dastele v HAteE
2 A LEEEES 7] Fo= 4d6] HiE
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o714 L, T L E F H9 715 oS oush (e,
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1% 12 (a) PM,p, PM, 5 2 PM, s/PM,, (b) 5 BC
5 (880 nm2} 370 nm), (c) OAARZE AA] FE+
A4 (880 nm2} 370 nm), 1231 (d) AAE (AAE;.950
©F AAEs;.50) 9] 104 Bw59] H3E Uehd 17
Soltt. oFfell A BCggo@t BCyzpn> 22t 880 nm<} 370
nm|A 574 BC &k (ng/m’)E, b abs, 8802 Dabs 370
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(Mm_l)E Lrebdch T1ean AAE370-9509]' AAE370.52
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Sol SAHHU 4 A7 o] EA] A]o] opd sfit
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Fig. 1. Temporal profiles of (a) PM concentrations, (b) BC, (c) b,y and (d) AAE values over the study period.

IS0 oot gt vjE 74 25t BC oo 2E
o] AAE= W2 1.09] Ft(Clarke et al., 2007; Kirch-

stetter ef al., 2004)& Zi+= HHHof, AEA o4 vjE

of oJg 47] ool =EC] AAE GHES theF 20019
T} (Yu et al,, 2017; Laskin et al., 2015; Kirchstetter et
al., 2004). 12| 1 Pei et al. (2017)2 Auko 2 HE] Hj
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Fig. 3. Diurnal patterns of aerosol light absorptions at 880 and 370 nm, and diurnal BC and BrC contributions at 370 nm.
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Fig. 4. Spectral dependence of average and maximum BrC absorption, and BrC contribution.

Table 1. A summary of PM and BC concentrations, and absorption properties at the peaks of light absorption coefficients at

370nm.
Time PM1O PMZ,S BC370 BCSBO AAE370—520 bBC,370 bBrC,370 BrC370
(ug/m?) (ug/m?) (ug/m?) (ug/m?) -) (Mm™) (Mm™) (%)
2018/10/24 06:30 499 37.2 6.5 59 1.08 110.7 94 78
2018/10/24 20:00 63.2 457 6.0 34 1.98 63.4 471 424
2018/10/25 07:50 67.3 57.6 83 39 2.00 726 79.8 524
2018/10/25 20:00 64.8 476 6.7 40 1.76 743 485 395
2018/10/31 18:10 633 55.7 112 45 2.50 82.8 1236 59.9
2018/11/01 02:10 68.9 63.8 113 1.6 0.76 208.7 0.0 0.0
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