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1.1 Measurement sites

Datasets from five field campaigns are used in this paper. These campaigns are
conducted at four sites on the North China Plain (NCP) during different time periods.
The four sites are Wangdu (WD), Xianghe (XH) and Gucheng (GC) in Hebei province
and Wuging (WQ) in Tianjin, and their locations are shown in Fig.S1.
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Figure S1. Locations of sites are marked with star markers. Colors represent average distribution
of aerosol optical depth at 550 nm during summer from 2012 to 2014. The dataset of aerosol optical
depth at 550 nm is from Moderate Resolution Imaging Spectroradiometer onboard satellite Aqua.

1.2 Traditional way of deriving ksgyy from f(RH) measurements
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Figure S2. The flow chart of calculating gy with f(RH) measurements, PNSD and mass
concentration of BC.

The flow chart of deriving kg gy from f(RH) measurements are shown in Fig.S2.

Mass concentration of BC is distributed to different particle diameters with a fixed mass
size distribution of BC which is provided by Ma et al. (2012). The i represents
refractive index. RH, is the sample RH of the dry nephelometer. The i (Dgy) can be
calculated using the following formula: Mm(Dgy) = fron-Bc * Mnon-gc + fzc * Mpc +
fwater * Mwater» Where frnon—gc, fec and fuater represent the volume fractions of
non-BC components, BC and water. Values of M, on_pc, Mpe and Myqeer are

introduced in the manuscript.
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