Light absorption of brown carbon aerosol in the PRD region of China
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The strong spectral dependence of light absorption of
brown carbon (BrC) aerosol is regarded to influence
aerosol's radiative forcing significantly, Alexander et al
(2015). The Absorption Angstrom Exponent (AAE)
method has been widely used in previous studies to
attribute light absorption of BrC at shorter wavelengths
for ambient aerosols, with a theoretical assumption that
the AAE of “pure” black carbon (BC) aerosol equals to
1.0, Lack and Langridge (2013).

In this study, the AAE method was applied to
both urban and rural environments in the Pearl River
Delta (PRD) region of China, with an improvement of
constraining the realistic AAE of “pure” BC through
statistical analysis of on-line measurement data. A three-
wavelength photo-acoustic soot spectrometer (PASS-3)
and aerosol mass spectrometers (AMS) were used to
explore the relationship between the measured AAE and
the relative abundance of organic aerosol to BC (I orginc)-
The regression and extrapolation analysis revealed that
more realistic AAE values for “pure” BC aerosol
(AAEgc) were 0.86, 0.82, and 1.02 between 405 and 781
nm, and 0.70, 0.71, and 0.86 between 532 and 781 nm,
in the campaigns of urbanyine, urbang,, and ruraley,,
respectively, as showed inTable.l and Figure.l.
Roadway tunnel experiments were conducted and the
results further confirmed the representativeness of the
obtained AAEgc values for the urban environment.

Finally, the average light absorption
contributions of BrC (+ relative uncertainties) at 405 nm
were quantified to be 11.7%(+5%), 6.3%(+4%), and
12.1%(+7%) in the campaigns of urbanyiner, Urbang,,
and ruralg,, respectively, and those at 532 nm were
10.0%(+£2%), 4.1%(£3%), and 5.5%(+5%), respectively.
The relatively higher BrC absorption contribution at 405
nm in the ruralg, campaign could be reasonably
attributed to the biomass burning events nearby, which
was then directly supported by the biomass burning
simulation experiments performed in this study (Lan,
2013). This study indicates that the BrC contribution to
total aerosol light absorption at shorter wavelengths is
not negligible in the highly urbanized and industrialized
PRD region

Table 1. The derived AAEgc values and uncertainties in
the different campaigns.

Campaign AAE 405 781 AAEs3; 781
Urbanyinter 0.86+0.06 0.70+0.05
Urbangy, 0.82+0.06 0.71+0.06
Ruralg 1.02+0.10 0.86+0.13

16 F
= . I 5 124 I 1 r
N T ¥ b} _ 1
g 08 B D08 aeee SR :
e urban.inter ] urban. winter
< O Y=0.18X+0.86( [ < 04 Y=0.27X:+0.70] [
R-0.92 R-0.98
no- o 00—
T T T T T ; T r T T
oo 05 1o 15 b 23 o 0s Lo 15 0
T_orgihc F_arg/he
L L ! L . | | L L L L
12 ~ N I 14 F
i 1 b L 124
= " THHH_!—H_. EREE
G ) [ o 05 F
S 06 —r gl L - ;
2 04 urban.gq)| 8 2 n;_ : urban. )| [
< el Y=0,09%-+0.82| | & Y=0.11X+0.71
. " 024 2, r
R*=0.73 R*=0.78
04 - 00 -
T T T T T T i i T T T T
0.0 s L0 15 u 15 30 0. s Lo 15 b 15
_orghe _org/he
L ! . . L . L L L L L .
L6 F 1.2 — E
" PSS 1 e e i;
B e TS AT t- : L
P o
3 08 —F 7 06 +
= rural.gy)| = 0d rural_fa) L
SR Y=0.13X-+1.02| [ < gl Y=0.09X+0.86| |
Re=0).82 - R-0.59
0.0+ — 0o+ -
T T ; T T T T T r r T .
00 0s Lo 15 20 15 00 0.5 Lo 15 P 15
T orglhe _orgle

Figure 1. The linear relationship between ambient AAE
and r g in the different campaigns.
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