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Figure S1. Vertical profiles of aerosol extinction coefficient during the sampling period. The black line shows the
planetary boundary layer height.

Figure S2. Time series of the potential temperature (θ) at the surface (blue line) and at 532 m (red line).

Figure S3. Diurnal variations of potential temperature (θ) at the surface (blue line) and at 532 m (red line).
Shaded areas represent standard deviations.
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Figure S4. (a) One case showing the light scattering enhancement factor (f (RH)) as a function of RH. The red line
is the best-fit curve through the data. (b) Comparison of the aerosol extinction coefficient in the dry state (σsp (dry))
and under ambient RH conditions (σsp (RH)). The color of the dots shows the ambient RH.

Considering the uncertainties in the ISORROPIA II model, a comparison between the ALWC modeled
by ISORROPIA II (ALWCISO) and the ALWC calculated based on measurements made by a
humidified nephelometer system (ALWCHneph) was conducted, showing that these two results agree
well (Fig. S3). ALWCHneph was calculated using the humidified nephelometer system output based on
the method proposed by Kuang et al. (2018). The proposed ALWC calculation method includes two
main steps: (1) calculating the total volume in the dry state (Va, dry) based on the particle number size
distribution and (2) calculating the volume growth factor of the ambient aerosol particles (Vg, RH) due
to water uptake using the light scattering enhancement factor and the Ångström exponent. The ALWC
is then calculated as:

ALWC = 𝑉𝑉𝑎𝑎,𝑑𝑑𝑑𝑑𝑑𝑑 × �𝑉𝑉𝑔𝑔,𝑅𝑅𝑅𝑅 − 1�.

Figure S5. The aerosol liquid water content modeled by ISORROPIA-II (ALWC ISO) as a function of measurements
from a humidified nephelometer system (ALWC Hneph). The color of the dots shows the ambient RH. ALWC ISO agree
well with ALWC Hneph.
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Figure S6. Time series of PM2.5 mass concentrations at the surface (black line) and at 532 m (red line) from 1
February to 16 March 2020. PM2.5 decreases both at the ground level and at 532 m due to the impact of the
coronavirus (COVID‐19) pandemic and subsequent lockdown during the second phase of the campaign.

Figure S7. Time series of air temperature at the surface (blue line) and at the 532-m level of the Guangzhou tower
(red line) during their respective observation periods.

Figure S8. Time series of particle number size distributions at the surface during (a) the first and (b) second phases
of the experiment.
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Figure S9. (a) Average PNSDs at the surface during the first phase (blue line) and second phase (red line) of the
experiment; (b) normalized PNSDs at the surface during the first phase (blue line) and second phase (red line) of
the experiment.

Figure S10. Mass fractions of different aerosol chemical species (a) at the surface and (b) at 532 m. Different colors
represent different chemical species (see the legend in Fig. S11).

Figure S11. Diurnal variations of the mass fractions of different aerosol chemical species (a) at the surface and (b)
at 532 m.
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Figure S12. Average particle number size distributions at the surface for different RH ranges.
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