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Abstract: Based on the hourly observational data from October to December 2017 in Chengdu, as well as the simultaneous data of
atmospheric visibility (V), relative humidity (RH) and nitrogen dioxide (NO,), aerosol hygroscopic growth factor (Gf) was retrieved
by Mie scattering theory coupled with immune evolutionary algorithm, and then aerosol hygroscopic parameter x was calculated by
x-kohler theory, the variation characteristics of aerosol hygroscopic parameter x and its influencing factors were analyzed during the
haze process. The results showed that: The aerosol hygroscopic parameters x were 0.142+0.092. 0.149+0.088. 0.191+0.061and
0.200£0.041 under mild, light, moderate and heavy haze intensity conditions respectively. The set of explanatory variables of aerosol
hygroscopicity parameter x was determined, including Cgc, Cpc/Cpm,,, Cpm,/Cpm,, and Cpy, /Cpr,, (Coes Crmy, Cem,, and Cpy,,
represented mass concentrations of BC, PM;, PM, s and PM;, respectively). There were significant differences in the explanatory
power for aerosol hygroscopic parameter x of each variable as the haze intensities changed. The multifactor GAM model could be
well characterized aerosol hygroscopic parameter x variation (passed the significance test of a=0.001). As to the above four haze
conditions, the corresponding adjusted coefficients of determination (R”) were 0.303, 0.488, 0.504 and 0.631, the coefficients of
determination (R?) for the regression of the pressure axis were 0.327, 0.517, 0.558 and 0.739, and the residual sum of squares (RSS)
were 1.448, 0.721, 0.209, and 0.025, respectively. The above study revealed the complexity of the multifactorial influence on aerosol
hygroscopic parameter x, and further clarified the intrinsic connection between aerosol hygroscopicity and haze evolution.
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Fig.1 Time-series plot of aerosol hygroscopicity parameter x
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