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Fig. S1. Seasonal mean emission rates of PPM, SO2, NOX, and NH3. Units are g/s/grid for PPM and molecules/s/grid for SO2, NOX, and NH3. Numbers inset each panel are the mean emission rates in different regions.
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[bookmark: _Hlk89375697]Fig. S2. Comparison of predicted and observed SOR, NOR, and SNA/EC ratio.

Fig. S3. Seasonal variation of sulfate concentrations (µg m−3) in different age bins.

Fig. S4. Seasonal variation of nitrate concentrations (µg m−3) in different age bins.

Fig. S5. Seasonal variation of ammonium concentrations (µg m−3) in different age bins.

Fig. S6. Seasonal variation of SO2 concentrations (ppb) in different age bins.

Fig. S7. Seasonal variation of NOx concentrations (ppb) in different age bins.

Fig. S8. Seasonal variation of NOz (other nitrogen oxides, including HNO3, HNO4, PAN, PAN2, HONO, and RNO3) concentrations (ppb) in different age bins.

Fig. S9. Seasonal variation of NH3 concentrations (ppb) in different age bins.

[bookmark: _Hlk89375737]Fig. S10. The predicted seasonal mean adjusted gas ratio (adjGR). adjGR=.

Fig. S11. Seasonal variation of the removal rates of deposition (deposition/burden, d−1).
[image: C:\Users\YSoul\AppData\Local\Microsoft\Windows\INetCache\Content.Word\daily.age.distributionBeijing.png]
Fig. S12. Temporal variations of atmospheric age distribution in January (left column) and July (right column) at Beijing. White lines indicate the total concentrations (µg m−3, right y-axis). Daily wind vectors are also shown at the top of each column.

[image: ]
Fig. S13. Temporal variations of atmospheric age distribution in January (left column) and July (right column) at Shanghai. White lines indicate the total concentrations (µg m−3, right y-axis). Daily wind vectors are also shown at the top of each column.

Fig. S14. Average atmospheric age of PPM, sulfate, nitrate, and ammonium in Beijing during January 2013 based on simulations with different age bin advance intervals.
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