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Figure S1. (a) Scatter plot of the total PM; mass (NR-PM; plus BC) versus SMPS volume, where
the NR-PM; has been corrected using a time- and composition-dependent collection efficiency
(Middlebrook et al., 2012); (b) histogram of organic density calculated measured elemental ratios
(Kuwata et al., 2012), averaging 1.12 g cm™ and bulk aerosol density estimated from the measured
chemical composition in this study (Zhang et al., 2005), averaging 1.46 g cm?. (¢) Diurnal
variations of the size distribution of volume from the SMPS (in mobility diameter, Di) and (d)

NR-PM; mass from the AMS (in vacuum aerodynamic diameter, Dva).
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Table S1. Comparison of the O/C, H/C, and OM/OC ratios of total OA and the six OA factors
identified from PMF analysis calculated using the Aiken-Ambient method (Aiken et al., 2008) and

the improved Canagaratna-Ambient method (Canagaratna et al., 2015).

Species Ratio Aiken-Ambient Canagaratna-
Ambient
OA o/C 0.29 0.37
H/C 1.62 1.79
OM/OC 1.54 1.67
HOA o/C 0.05 0.06
H/C 2.04 221
OM/OC 1.24 1.27
COA o/C 0.11 0.14
H/C 1.76 1.89
OM/OC 1.30 1.36
BBOA o/C 0.26 0.34
H/C 1.56 1.74
OM/OC 1.49 1.61
SVOOA o/C 0.43 0.56
H/C 1.70 1.90
OM/OC 1.74 1.94
LVOOA o/C 0.52 0.68
H/C 1.42 1.61
OM/OC 1.84 2.07
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Figure S2. Summary of the key diagnostic plots of the chosen 5-factor solution from PMF analysis
of the organic aerosol fraction: (a) O/Q.x, as a function of the number of factors (p) explored in
PMF analysis, with the best solution denoted by the open orange circle. Plots b-i are for the chosen
solution set, containing 5 factors: (b) O/Qexy as a function of fPeak; (¢) mass fractional contribution
to the total OA mass of each of the PMF factors, including the residual (in black), as a function of
fPeak; (d) Pearson’s r correlation coefficient values for correlations among the time series and
mass spectra of the PMF factors. Here, 1 =LV-OO0A, 2 SV-O0A, 3=BBOA, 4=HOA, 5 =COA;
(e) box and whiskers plot showing the distributions of scaled residuals for each m/z; (f) time series
of the measured organic mass and the reconstructed organic mass from the sum of the five OA
factors; (g) time series of the variations in the residual (= measured — reconstructed) of the fit; (h)

the O/Qexp for each point in time; (i) the Q/Qexpy values for each fragment ion.
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Figure S3. Overview of two other solution sets from PMF analysis: (a)(b) High resolution mass
spectra and time series of the different OA factors from the 4-factor solution; (¢)(d) High resolution
mass spectra and time series of the different OA factors from the 6-factor solution. The mass
spectra are colored by different ion families and the time series are colored by possible factor
sources (grey = HOA, blue = COA, brown = BBOA, pink = OOA). See Sect. 2.3.2 in the main

manuscript for a discussion on these solution sets.
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151  Figure S4. Hourly averaged mass-based size distributions of (a) nitrate and (b) sulfate during
152  the entire period. Hour shown at legend indicate the diurnal hour of the day.
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Figure S10. Average diurnal profiles for weekdays (Tuesday to Friday) and weekends (Sunday)
for the PM; species measured by the aerosol mass spectrometer (AMS) and multi angle
absorption photometer (MAAP) (top row), the five OA factors identified from the PMF analysis
(second row from the top), various gas phase species (middle row), and various meteorological
parameters (bottom row). In this Figure, weekdays were considered to be from Tuesday to
Friday, and weekends were only with Sunday. The exclusion of Monday and Saturday was to
reduce potential carryover effect as some species, such as nitrate, is possibly influenced by
emissions from the previous day (e.g., NOy). For comparisons, the results from the classification
of weekdays as Monday to Friday and weekends as Saturday and Sunday are reported in Fig.
S11.
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Figure S11. Average diurnal profiles for weekdays (Monday to Friday) and weekends (Saturday,
Sunday) for the PM; species measured by the aerosol mass spectrometer (AMS) and multi angle
absorption photometer (MAAP) (top row), the five OA factors identified from the PMF analysis
(second row from the top), various gas phase species (middle row), and various meteorological

parameters (bottom row).
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