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Questions

1. What are the hygroscopic enhancement
factors for scattering properties “f(RH)”
In Yangtze River Delta?

2. Which chemical species are the main
factors that determine f(RH)?

3. What is the influence of f(RH) on aerosol
direct radiative forcing?
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The humidification system
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Example of recorded data on 17 March 2013
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Time series and average

hygroscopic enhancement factor
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The Relationship of f(RH) and
Chemical Composition

(a) (b)

1.8
] " (a) and (b)
] [ S colored
L] - - le]
147 & [ 0.3 2 by sulfate
. ® B B =
12 y=(2.16£0.019)(1.45£0.047)x | 5 | y=(1.04£0.013)+(1.07£0.026)x | [ =
7 R2=0.88 (¢ 7 R*-=093 . (d)I:_ 0.9 @
. - 2
1.8 B Z
16 o1 g (c)and (d)
1.0 : colored
1.4 0.0 2 .
T by nitrate
1.2 | | | 1.2 | | | | |
0.2 0.3 0.4 0.5 03 04 05 0.6 07
Organic mass fraction [(-) Inorganic mass fraction (-)

v f(RH) increases with inorganic mass fraction, but
decreases with organic mass fraction

v f(RH) shows clearer relation with Nitrate fraction
than sulfate fraction aMSs



Importance of Nitrate
7= In f (85%)/In((100-40)/(100-85))
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Nitrate plays a more important role than sulfate in the
determination of the magnitude of f(85%o) at LinAn.

Compared with Quinn et al. (2005) @
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Classified by trajectory
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Sensitivity of the direct radiative forcing
of different aerosols to f(RH)
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1.

2.
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Summary

On average, aerosol light scattering in March in
LinAn was 58% higher at 85% RH.

Aerosol uptake of water decreased with increasing
organic mass fraction.

Nitrate played an important part in both the
magnitude and shape of f(RH) during our study.
At 85% RH, the direct radiative forcing increased
by as much as 47% due to the aerosol

hygroscopicity.
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In order to estimate the sensitivity of the forcing to different RHs for various
acrosol types (locally-polluted. northerly-polluted and dust-influenced aerosols), the
ratio of direct acrosol radiative forcing AFg at a defined RH to that at dry condition

was calculated:
AFR(RH) (1 —R.)2B(RH)a.f(RH) — 2R.a,
AFR(dry) ~ (1 - Ry)2B(dry)esf(dry) — 2R.aq
Parameters used in Eq. (8) were R:=0.15. and ¢,=0.3 m>g" (Wang et al.. 2012:Hand

(8)

and Malm. 2007). The mass scattering efficiency a; 1s 2.76 ng'l. which 15 derived
from the slope of a linear regression of the measured scattering coefficients and the
calculated PMjy mass concentrations based on TDMPS and APS measurement (see
Fig. 13): the high mass scattering efficiency 1s explained by the high ratio of PM; to
PM;, mass at this site (average 0.81). The average upscatter fraction P was
calculated as B=0.0817+1.8495b-2.9682b” (Delene and Ogren. 2002). The sensitivity
of direct radiative forcing to RH for various aerosol types were shown in Fig. 14. As
is shown in the figure. the variation of AFp(RH)/AFgr(dry) with RH was in accordance
with the wvaration of humidograms. The f(RH) was the largest during the
northerly-polluted period. correspondingly. the effects of RH on aerosol radiative
foremg during this period was the largest. The same was true for the locally-polluted
period and the dust-influenced period. Since b decreases with nereasing RH. this
correspondence also demonstrated the wital role f{RH) played in direct forcing

enhancement. At 85% RH. the average ratio was 1.47, i.e. the direct radiative forcing
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