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Table S1. Uncertainties of each input parameter, which was given in terms of one relative 
standard deviation (s). 

a The measurement uncertainties of the DMA for Dp,DMA and the CPC for NCPC, which were 
recommended by Wiedensohler et al. (2012).  
b The measurement uncertainty of the APS and the uncertainty during the transformation from 
aerodynamic diameter to Stokes diameter recommended by Peters and Leith (2003).  
c The uncertainties of the refractive indices of non-light absorbing materials and BC core 
recommended by Cheng et al. (2006). 
d The uncertainty of ρBC at a 99% confidence level, ranging from 1.00 g cm−3 to 2.00 g cm−3 
(Ma et al., 2012). 
e The uncertainty of rext is taken from the optical closure study results of Tan et al. (2016). 
f The uncertainty of ΦN,CV is evaluated from six diameters of the VTDMA measurement 
conducted in Guangzhou by Cheung et al. (2016). 
 
 
Table S2. Average relative standard deviation (sMie) of the calculated Abs880, AAEBC,370-520 
and AAEBC,520-880 with Monte Carlo simulation. 

 Abs880 AAEBC,370-520 AAEBC,520-880 

sMie (%) 15.4 7.9 6.6 

 

 

Parameters ±s (%) 

Dp, DMA 1.2a 

NCPC 3.3a 

Dp, APS 3.0b 

NAPS 3.3b 

𝑚"non=1.50 0.3c 

𝑚"%,	BC=1.80 3.3c 

𝑚"*,	BC=0.54 13.3c 

ρBC=1.5 11d 

rext=0.58 45e 

ΦN,CV 20.7f 



 
Figure S1. Time series of aerosol extinction coefficients, scattering coefficients and SSA at 532 
nm. 

 

 

Figure S2. The time series of size distribution of the derived external BC and internal BC core. 



 
Figure S3. The size distribution of ΦN,CV. 

 

 
Figure S4. Time series of particle AAE measured by Aethalometer and AAEBC derived by Mie 
model calculation. 



 

 

 
Figure S5. a) The time series of the uncertainties of Abs880, AAEBC,370-520, and AAEBC,520-880 
from the Monte Carlo simulation; b) Time series of the calculated BrC absorption contribution 
(black dots) with the uncertainty range (the red-colored shadow areas), derived from that lower- 
and upper-limits of AAEBC obtained from the Monte Carlo simulation. The black dots were the 
calculated BrC absorption contribution results using the Mie model at five wavelengths, 
respectively. 
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Figure S6. Map of 3-day backward trajectory and the fire counts for (a) 5 to 7 December 2014 
(b) 12 to 14 December 2014 and (c) 24 to 26 December 2014. Fire count data were from the 
MODIS Collection 6 Active Fire Product in Fire Information for Resource Management System 
(FIRMS). Backward trajectories for the past 3-day were calculated using NOAA’s Hybrid 
Single Particle Lagrangian Integrated Trajectory (HYSPLIT) model. 



K+ source analysis: 

A correction method was applied to acquire K+ concentrations from biomass burning (KBB
+) 

followed Jung et al. (2014), and used Na+ as a tracer for sea salt and Ca2+ for a tracer for crustal 

materials: 

KBB
+ =(K+-,K+ Na+⁄ .

seawater×Na+-,K+ Ca2+⁄ .
crustal×nssCa2+)/(1-0.1×,K+ Ca2+⁄ .

crustal)     

where the [K+/Ca2+]crustal is 0.12; [K+/Na+]seawater=0.036 is the mass ratio of potassium to sodium 

in seawater, and nssCa2+ represents non-sea-salt Ca2+ as presented by Pio et al. (2007).  

Figure S8 shows that there was a well correlation between K+ and KBB
+, and KBB

+ was just ~1.5% 

lower than K+. This discrepancy was small, indicating that the effect for sea salt and crustal 

materials to K+ concentrations was negligible.  

 
Figure S7. The correlation between the K+ and KBB

+. 

 



 
Figure S8. Box-whisker plots of diurnal trends in K+ concentration (a), NH4

+ concentration (b), 
NO3

- concentration (c), K+/PM2.5 (d), NH4
+/PM2.5 (e) and NO3

-/PM2.5 (f). The red traces 
represent the variation in average value. The upper and lower boundaries of the box represent 
the 75th and 25th percentiles, respectively; the whiskers above and below each box represent 
an error of one standard deviation. 
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