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Because that measurements from dry nephelometers are used to estimate 𝑉𝑡𝑜𝑡  for 𝜿𝒄𝒉𝒆𝒎 25 

calculations and measured PNSD are used for retrieving 𝜅𝑓(RH), the measurement quality of aerosol 26 

optical properties and PNSD are important for results in this study. A closure study between measured 27 

𝜎𝑠𝑝 and that modelled based on measured PNSD with Mie theory (Bohren and Huffman, 2008) is first 28 

conducted to double check data quality of used datasets of 𝜎𝑠𝑝 and PNSD. Measured 𝜎𝑠𝑝 and 𝜎𝑏𝑠𝑝 29 

by the nephelometer bears uncertainties associated with angular truncation errors and non-ideal light 30 

source (Müller et al., 2011). To achieve consistency between measured and modelled 𝜎𝑠𝑝, correction 31 

factors for measured 𝜎𝑠𝑝 associated with truncation errors and non-ideal light source are calculated 32 

based on parameters for truncation and non-Lambertian illumination correction functions provided by 33 

(Müller et al., 2011). For modelling 𝜎𝑠𝑝 and corresponding correction factors using Mie theory, BC 34 

was considered to be half externally and half core-shell mixed with other non-light-absorbing aerosol 35 

components. Refractive index and density of BC were assumed to be 1.80 − 0.54i and 1.5g 𝑐𝑚−3 36 

(Kuang et al., 2015). Refractive index of non-light-absorbing aerosol components (other than BC) was 37 

set to be 1.53 − 10−7𝑖 (Wex et al., 2002). More details about Mie calculation please refer to Kuang 38 

et al. (2015). 39 
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The closure results between modelled and measured 𝜎𝑠𝑝  and 𝜎𝑏𝑠𝑝  at 525 nm for PM1 and 40 

PM10 aerosol particles are shown in Fig.1. Modelled 𝜎𝑏𝑠𝑝 for both PM1 and PM10 agree well with 41 

the measured 𝜎𝑏𝑠𝑝, and most points line between the 20% relative lines. However, Modelled 𝜎𝑠𝑝 for 42 

both PM1 and PM10 are obviously higher than measured 𝜎𝑠𝑝, and the average relative difference 43 

between them for PM10 and PM1 are 22% and 13%, respectively. Considering the measured PNSD 44 

by SMPS for particles larger than 200 nm has an uncertainty range of 30% (Wiedensohler et al., 2012), 45 

and the measured  𝜎𝑠𝑝 has an uncertainty of about 9% (Sherman et al., 2015), modelled and measured 46 

𝜎𝑠𝑝 and 𝜎𝑏𝑠𝑝 values agree well with each other during this campaign.  47 

 48 

 49 

2. supplement figures 50 

 51 

 52 

Figure S1. comparison between measured and modelled 𝜎𝑠𝑝 and 𝜎𝑏𝑠𝑝 at 525 nm, solid read line is 

the 1:1 line, and red dashed lines are 20% relative lines.  



4 
 

 53 

 54 

Figure S3. The size-resolved 𝜎𝑠𝑝  contributions simulated based on the average PNSD of PM10 of 55 

period 2. 56 

 57 

Figure S2．Comparisons between 𝑉𝑡𝑜𝑡,𝑃𝑁𝑆𝐷  and 𝑉𝑡𝑜𝑡,𝐶ℎ𝑒𝑚  (a), 𝑉𝑡𝑜𝑡,𝑃𝑁𝑆𝐷  and 𝑉𝑡𝑜𝑡,𝑁𝑒𝑝ℎ  (b), the 

unit of 𝑉𝑡𝑜𝑡 is 𝜇𝑚3 𝑐𝑚3Τ .  
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 58 

Figure S4. Examples of PNSD of PM10 and PM1 during fog events and non-fog events.  59 

 60 
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 66 

Figure S5. Size-resolved 𝜅 distributions which are derived from measured size-segregated chemical 67 

compositions during HaChi campaign, colors represent corresponding values of average 𝜎𝑠𝑝 at 550 68 

nm (𝑀𝑚−1), black solid line is the average size-resolved 𝜅 distribution and error bars are standard 69 

deviations. (reprint from (Kuang et al., 2018)) 70 

 71 
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 72 

Figure S6. Normalized size-resolved volume or 𝜎𝑠𝑝  distribution of PM1 for average PNSDs 73 

corresponding to five ranges of aerosol Ångstr�̈�m exponent (0.9-1.1,1.1-1.3,1.3-1.5,1.5-1.7,1.7-1.9) 74 

during this field campaign 75 

 76 

 77 
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 78 
Figure S7. Normalized size-resolved volume or 𝜎𝑠𝑝  distribution of PM1 for average PNSDs 79 

corresponding to five ranges of aerosol Ångstr�̈�m exponent (0.9-1.1,1.1-1.3,1.3-1.5,1.5-1.7,1.7-1.9) 80 

 81 

 82 

 83 

Figure S8. x-axis represents mass fraction of nitrate in NR-PM1, and y axis represents the difference 84 

between calculated and measured 𝜅𝑐ℎ𝑒𝑚 in Period1.  85 

 86 
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