Seven Years of Aerosol Optical Hygroscopic Growth Measurements from SGP
Factors influencing aerosol water uptake
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ﬂ\/leth()d The AOS scattering hygroscopic growth measurement is comprised two TSI nephelometers in series . A

humidifier between the two nephelometers ramps the RH between 40-80% in hourly cycles. Impactors in the sample air flow
alternate the aerosol size between sub 1um and sub 10um aerosol every 30 minutes. We define the aerosol hygroscopic fit at
set RH values for comparison to other studies,

fRH=0,,(85%) / 0,(40%) , where o,,and o, are the wet and dry scattering coefficients.

/AbSt racCt on average H,O comprises ~ 50% of aerosol mass. Variation in the ambient RH and \

aerosol H,O uptake have a large effect on the aerosol extinction, size, radiative forcing, aqueous
phase oxidation, CCN and gas-to-particle partitioning of chemical species. DOE ARM has conducted
long term measurements of the aerosol scattering hygroscopic growth at SGP since 1999. We report
on the last 7 years of those measurements after the AOS system design was reconfigured. Seasonal
changes in chemical emissions and ambient RH strongly influence the aerosol optical properties and
hygroscopic growth. Higher aerosol organic and lower nitrate composition contribute to lower
summertime hygroscopic growth. Cold temperatures and high nitrate composition promote higher
hygroscopic growth during winter months.
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AlgO rithm patais fit to the following 2 algorithms to calculate fit parameters, gamma (y) and kappa (k). The kappa

algorithm has slightly better goodness of fit and works better at low RH. The gamma parameterization works better at
high RH. Both algorithms assume a metastable behavior with continuous growth with RH.

gamma: o, (RH,) / o, (RH,) = a(1-RH,,/100)"

kappa: o,(RH,) /o, (RH,) =(1+ « RH/(100-RH))

Variance with Aerosol Chemistry Variance with optical properties
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/Summary The aerosol hygroscopic growth varies seasonally with higher values in winter. The seasonal behavior is reflected in the aerosol composition with high organic mass fraction in the summer months and \

higher nitrate composition in the winter mont
growth decreases with aerosol size and corres
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ns (Parworth et al., 2015). The aerosol composition varies with size with higher organic mass fractions at higher values of the aerosol backscatter fraction. The hygroscopic
oonding higher organic mass fractions. This size and composition dependence of the aerosol hygroscopic growth is evident in the aerosol optical properties, where fRH
increases with single scatter albedo and declines with increased absorption Angstrom. fRH displays opposing trends with aerosol size with increasing values with increasing scattering Angstrém and decreasing values
with increasing backscatter fraction.
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