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Figure S1. The time series of RH in the dry nephelometer.

Figures S2
90 d ] ” J i " g ' ; g |
80 ]
§ 70 1 ]
T 60 8
& 50/ / / / / / / / / / / / / / / / / / / / / / / / / / / ]
4((J)O:OO 02;00 04;00 06;()0 08;00 10;00 12;00 14:00 16;00 18;00 20;00 22;00 00:00

Figure S2. An example of a whole day RH cycle on 24 March 2021 in the dual-
nephelometer system.
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Figure S3. Results of parallel experiments of two nephelometers at dry condition in two
and a half days.
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Figure S4. Geographical location of sampling site and Maigaogiao site and the
surrounding areas

Figures S5

No
An assumed x H

2(RH,Dy;, ), go(RHp,Dyry)

L Y .
I The Minimum F?I—es’l Retrieved gy |

Measured fiRH,) |——>| F= " (fRH) - fRHue)? |

RH g3 -1
ey & 0 e (Duer)  PNSD,
1~ (8° =1)% Myyater + iltary)
Ter (Dyer) =
Measured PNSDy,,
fig(Druo) ~ PNSDy(Drpo)
i ] g* ~Dyx i + it

Mary g (Dpyra) = 4 Tupter L Tdey

md) = ) &fi(4)

Figure S5. The flow chart of the retrieval algorithm for aerosol hygroscopicity parameter
by Mie model, Kfrn).



Text S1.

According to the calculation of aerosol scattering coefficient at a fixed wavelength
with the Mie model (Bohren and Huffman 1983), and the assumption of a spherical and
uniform internal mixing of particles, the input parameters mainly include particle size,
refractive index, and particle number size distribution (Fig. S5).

By using an assumed k, the diameter growth factor, g, is obtained with a modified
version of Kohler theory which is proposed by Petters and Kreidenweis (2007),

3_ .

R = L e, s
where g is the diameter growth factor, g(RH), k is the hygroscopicity parameter, R is the
universal gas constant, T is the temperature, Dq is the diameter, pw is the density of water,
Oy is the surface tension of the solution/air interface, and Muater is the molecular weight
of water.

With regard to a multicomponent aerosol particle, the Zdanovskii-Stokes—Robinson
assumption can be applied to calculate the particle refractive index: g,y (A) = X &; ().
Due to the effect of water uptake on the particle refractive index, the size-resolved
refractive index et (Dwet) after aerosol hygroscopic growth can be calculated.

(g3 -D)XAiywater +1lgry
g3

, (S2)

Myet (Dwer) =

Mwater IS the refractive index for pure water. The refractive index statistics of each
component are shown in Table S1.

Table S1. The refractive index (1) and density (o) of aerosol chemical compounds used
for the Mie model.

A Organics  NH4NOs (NH4)2SO4 NHsHSOs  H.SO4 BC pure water
450nm 1.559° 1.536° 1.438¢  1.75+0.46i°

i 550nm 1.48° 1.556° 1.530° T473° 14349 175+044ie 1.331
700nm 1.553b 1.524b 14329 1.75+0.43i¢

p (ug/md 1.49 1.72" 1.77" 1.78" 1.83" 1.7°

aNessler et al.,, (2005); ® Gosse et al.,, (1997); < Li et al., (2001); 4 Palmer and Williams, (1975); © Hess
et al., (1998); f Seinfeld and Pandis, (2006); ¢ Alfarra et al., (2006); " Lide (2008).

The f(RH)mie corresponding to each given RH can be obtained by using the mean
PNSD, the size-resolved refractive index, and g calculated with the assumed k. By
comparing the estimated f(RH) results to the field measurements, the least summation of
the deviation between measured f(RH) and f(RH)mie should be achieved at a particular .
Thus, the assumed « is regarded as the average equivalent krn).
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Figure S6. Potential source contribution function plot for organics in PMzs during Dust2.
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Figure S7. The time series of mass ratio of sulfate to nitrate during (a) from March 23 to
April 3, and (b) from April 29 to May 10, 2021.

Table S2. Detailed measurement information, including sites, time periods, the fitted

parameter equations, wavelengths (WL), and references.
Time periods/aerosol

Sites type Parameter equations WL (nm) References
1-RH § _.
Xintai, August 2014 f(RH) = (1_RH0) 024 532 Lv et al,,
Shanxi September 2014 F(RH) = (11_—;:10)—1_09 (2017)
Poll
© :t;isli:ban F(RH) = 0.85 + 0.1(1 — RH)™" + 0.001(1 — RH)"2 Van et al
525 N
F(RH) = 0.98 + 0.02(1 — RH)"! (2009)
Beijing Clean Urban Aerosol +0.004(1 — RH)2
October tz%(l)\l7ovember, F(RH) = 1+ 8.8RH®7 550 Ll(l;(;t;)I.,
Raoyang, 2 3 Wu et al.,
Hobel 2014 F(RH) = 1 + 0.9RH + —0.02(RH)?+0.06(RH) 520 2017)
232:33@‘;‘; September 2014 F(RH) = 0.66(1 — RH) 063 525 "'(‘;3:;)"'
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Flgure 58. The time series of f(RH=85%), the mass concentrations of squate and nitrate
(units: pg/m3) during the observation period.
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