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Results and Discussion
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e Atmospheric aerosol plays a key role in air pollution —_ =2 -ﬁg' \C’)VI\'ASOC
and climate change issues. Aerosols directly influence By water solubility WSOC WISOC M split1 % 10 P —
the solar radiation balance and cause visibility = 0 . INOR Organics
degradation through absorption and scattering of light. HULISC M it PM, .
. . . . e o | '
Any sample of ambient air has an associated light By hydrophilicit °P « The annual average OC concentration was 3.88+2.82 ugC m-= with 2.11+2.01 pgC m=as WSOC and
g . . . h é M ’
extinction coefficient, o., which defines how HP| HPO split3 1.79+1.48 ugC m= as WISOC. HULISc was the dominant component of WSOC, with an average of

efficiently light 1s attenuated by gases and aerosols in 1.36+1.39 pgCm-3. HPI fraction constituted 0.87+0.88 ugC m-=.

the air sample. * In addition to determining the bulk OC scattering efficiency, a stepwise separation of

| Myt 55 = 3.0F(RH)[AS] + 3.0((RH)[AN] + 1.7f(RH)[SS] + 7.2[0C] + 1.0[Soil] + 0.6[CM]

. . . . - s . organic matter (OM) was performed according to water solubility: dividing water
» For analyzing the relationship between aerosol chemical composition and visible light soluble organic carbon (WSOC) and water insoluble organic carbon (WISOC); L Myt 64,505 = 3.2f(RH)[AS] + 3.7f(RH)[AN] + 1.1f(RH)[SS] + 13.1[OC]
extinction, Mle. theory 1s the first and most robust approach, but requires a long.perlod of size- alternatively according to water affinity: hydrophilic carbon (HPI) and hydrophobic e The MSEs of AS and AN (3.2 and 3.7 m2g?) for M, are comparable to 3.0 in the IMPROVE formula.
resolved sampling of ambient aerosols. A more practical approach 1s to use multilinear regress - carbon (HPO). the latter being the sum of humic-like substance carbon (HULISc) and Higher OC (13.0 m2g1) vs value of 7.2 m2g? in the IMPROVE formula indicate that the OC component
. . . S . . . (HPO), g ( )
ion to link measured light extinction coefficients (dependent variable) with collocated aerosol WISOC. M, to M. as shown in the above schematic are different representations of at our site might have a significantly different composition from the U.S. sites, leading to the higher MSE.
. spli
> chemical compositions (independent variables). The REZiEY Polluted air ’ the OC mass. L Mgpiiti: Ospsos = INORG i1 + 12.4[WSOC] + 14.0[WISOC]
w1dﬁlyduseddIMPI§OYE f(;)rmula 15 an examplhe Oﬁ.t h}lls ggggzasffjnii;ﬁe;;ﬁgm G :Z ] (a.mi) * In My;n, WSOC (12.4 m? g?) exhibits a lower MSE than WISOC (14.0 m? g1), different from the
me? O , and 15 , esigned (o reconst'ruct thesight Intuition that water to be associated with WSOC contribute to more scattering. It serves a motivation to
extinction coefficient for gases and particles: Multiple Linear Regression ~ further split WSOC by hydrophilicity.
ext—3 0f(RH)[AS] +3. 0}'(RH)[AN] +4. OROC*[OC] (MLR) MsplltZ Osp 505 = INORGI\/ISletZ + 16.1[HPI] + 11.0[HULISc] + 12.8[WISOC]
. 1th only limited success O or similar equations to model light extinction HPI (16.1 m2 g1) shows a si .

. . ) . . ) : . e : : : . . Ignificantly greater MSE than both HULISc and WISOC. Similar MSEs of
coefficients in Asia, there is still a need to explore ‘localized’ equations to describe visibility |M*PROVE equation M,; Locallzei ‘Speciated OC’ equation Mp; HULISC and WISOC support the regrouping them into HPO. Water-solubility of OC is not a suitable
degradation 1n relation to the chemical composition and optical properties ot aerosols. o,, = 3.0*f(RH)[AS] e,, =10[EC] 0y, = 3.2*1(RH)[AS] 0,,=5.8[EC] attrlbute for dlfferentlatlng scattering properties by different components in OC. £

 Furthermore, the light extinction contributions from speciated OC components has been +3.0*f(RH)[AN] +3.7*1(RH)[AN]  +1.6[HULISc] ® ® <l
largely unexplored. This study aims to attribute light extinction coefficients in greater depth to +1.7*f(RH)[SS] HUI: ~. +1.1*f(RH)[SS] +2 A[HPI] . O Fnhanced T L T
' Rl \ - ioher affing o wwater oxidized compounds make an
the OC Components +72*[OC] = HULISc | +110*[HU LISC] +15[W| SOC] ;ngrgbjncrelz;e tytbte H}t)I HPI 31;1;2;252951;21?;:36(])felectrons
+10*[SO|I] { WISOC \VISOC) +161*[HP|] scattering ability. MSE e The presence of O, N.{nake the
Aerosol sampling and chemical analysis +0.6*[CM] M S ) g wWISOC) ‘ | | compomnds more polarisabie.
= | | , ¥, AN | % 1 ] s - o ] ~ 400 a_ T b . i
* In this study, we collected around 120 ambient f - W*ﬁpﬁ Un o & T ORayleigh {L T ORayleigh T ( ) T Socagzed Equations Fig. Measured vs. Reconstructed (a) scattering
PM, . samples at a suburban site of Hong [ g : A - _ - < .| Localized Equations . _ =3 y =0.98(x0.04)x coefficient (b) absorption coefficient. The
Kong f Location is | ey, dtt 3.~ |WMass Scattering Efficiency (MSE) |\ ate !9 =Ticiency (vsE) § | ememes § IMPROVE _comparison (red) _uilizes _the
Ong OVEL d COUISE O TWO YEaLs. LOCAUOILIS 1F=e i Hong kong Iz 5 Mass Absorption Efficiency (MAE) BER < ; . whole dataset of measurements while the
at the Hong Kong University of Science and |- - R\t _ ".?iu*f,‘i',’)?’,fj,i%‘ £ ) £ #° \PrOVE & g verove  localized equations (grey) are a result from a
Technology Air Quality Research Supersite W}?ﬁ F Pl !* Lack of speciating OC for MSE and MAE estimations revealed the inaccurate ||l Y = 0.85x m y=09 randomized iterative MLR method. Only one
(HKUST Supersite, 22°20.272°N, 2= S 5 yH | Yok presentation by IMPROVE of OC contributions to both light scattering and absorption. A E & % = , 15 displayed here.
114016049" E) | TSQ%Y:' ! M,&‘"f o / i d ) " Measured 6,s,s (M) Measured 6,55, (Mm™)
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* Major chemical components obtained include - :
ions, elements, different carbon fractions. Summal‘y AeknOWledngﬂt
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(0y,) and mass absorption coefficients (o,,) 5 km | 7’

v' This is the first effort to examine the MSEs and MAEs of specific organic carbon
components separated by water solubility or water affinity.
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;voegg m]e;asur;edhwgh a Irieghellmeterl’(Aurorg J v" Similar MSEs for the inorganic components to those in the original IMPROVE equation. Refemﬂces
. 1 n . . . . . . e
’ cOREE ty td., ustra a) a v' MSE for OC derived in the local formulas is 51gn1ﬁcantly larger, explammg the 1) Lietal., 2017, Quantifying the relationship between visibility degradation and PM2.5 constituents at a suburban site in Hong
?:ethalometgr " (IAE-é k Ulsv[;:)gee S?enltlﬁc Aiﬁ #E underestimation of the measured hght Scattering coefficient (Gsp) by the IMPROVE Kong: Differentiating contributions from hydrophilic and hydrophobic organic compounds, Sci. Total Environ 575: 1571-
ompany, Berkeley, CA, , respectively. e : » : 1581
. Ly y . 4 | pn“ne o Ofﬂlne formula. HPI 1s.found to have a stronger ablhty to attenuate hght than HPO on a e 2) Malm et al., 1994, Examining the Relationship between Atmospheric Aerosols and Light Extinction at Mount-Rainier-
 This COH’IpI’GhGIlSlVe data set was used to O o carbon mass basis. National-Park and North-Cascades-National-Park, Atmos. Environ. 28: 347-360
generate ‘localized’ equatlons similar to v' lons v OC is a key and uncertain component n accurately reconstructing llght extinction from 3) Hand et al., 2002, Aerosol size distributions and visibility estimates during the Big Bend regional aerosol and visibility
i . .- _ cye . . . b tional (BRAVO) study, Atmos. Environ. 36: 5043-5055

IMPROVE to reconstruct light extinction v' Light scattering Local!zed v' Metals chemical composition. Speciating OC by hydrophilicity followed by determining their cbservational ) study, Atmos. Environ
coefficients for aerosols in Hong Kong and ¥ Lightabsorption equations v EC MSEs, is likely a more promising approach than water-solubility in reconstructing Contact
investigate the role of different aerosol v OC scattering contributions by OC.
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compositions in visibility degradation.
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