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Fig S1. Example of calibration results of HTDMA and CCN used in this study, (a)
Humid gram of ammonium sulfate for 150-nm particles measured with HTDMA, (b)
Variation of supersaturation as function of Delta temperature for ammonium sulfate
aerosol.

The HTDMA system was regularly calibrated with ammonium sulfate solution for RH
calibration. Fig. Sla gives the calibration result in IAP site as an example. The
deliquescence point of ammonium sulfate is 78+1 %, which is consistent with previous
studies (Tan et al., 2013). The CCN-100 was calibrated with ammonium sulfate for
column supersaturation as suggested by Rose et al. (2008). Fig. S1b shows the
supersaturation (SS) levels of the CCNc with longitudinal temperature differences of 2,
3,5,8, 10, 13, and 15K. Based on this calibration, five effective SS levels were 0.12,
0.14, 0.23, 0.40, and 0.76 %. Similar calibrations were operated in the measurements

during MHD site (Xu et al., 2021).
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Fig S3. Sensitivity of the hygroscopic parameter for the group of the hygroscopic

species on the mixing state index .
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Fig S4. Time series of the average per-particle species diversity Da, the bulk population

species diversity Dy, and their affine ratio . During winter and summer periods at [AP

and MHD sites.
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Fig S6. Diurnal variation of the particle number size distribution and CN number
concentration during winter (a) and summer periods at MHD site (al), particle matter
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Fig S8. Variation of the peak diameter (Dpeak) With the mixing state index at the step of

0.1 during winter and summer periods in AP (a and b) and MHD sites (c and d).
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Fig S11. Relative change of the critical diameter and CN concentration with the mixing

state index y in IAP-winter, [AP-summer, MHD-winter and MHD-summer.
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