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Figure S1. Global annual mean BC anthropogenic emissions from the PKU-BC 21 

inventory (left panel) and biomass burning emissions from the GFED3 inventory (right 22 

panel) for 2008. 23 
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Figure S2. GEOS-Chem simulated ratios of BC aging rate from a microphysics-based 28 

scheme to a fixed aging scheme at the surface for winter (DJF), spring (MAM), summer 29 

(JJA), and fall (SON) in 2009. 30 
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Figure S3. Same as Fig. S2, but for zonal mean ratios. 35 
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 39 

Figure S4. Median vertical profiles of HIPPO observed (black) and GEOS-Chem 40 

simulated BC concentrations at different seasons and latitudes. Results are averaged over 41 

50 hPa altitude bins. Model results using a fixed BC aging (blue) and a 42 

microphysics-based aging (red) are shown. Also shown are the 1-σ uncertainties of 43 

observations (grey) and model results (light red) from microphysics-based sensitivity 44 

simulations (see Table 1 and text for details). 45 
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Figure S5. HIPPO observed BC concentrations at different altitudes and latitudes (left 50 

panels), ratios of GEOS-Chem simulated BC concentrations using a fixed BC aging 51 

scheme to HIPPO observations (middle panels), and ratios of GEOS-Chem simulated BC 52 

concentrations using a microphysics-based BC aging scheme to HIPPO observations 53 

(right panels). 54 
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Figure S6. GEOS-Chem simulated differences of BC column burden (mg m
-2

) using a 59 

fixed BC aging scheme and a microphysics-based aging scheme (FIX minus MPSTD, see 60 

Table 1) for winter (DJF), spring (MAM), summer (JJA), and fall (SON) in 2009. 61 

 62 

  63 



 64 

 65 

Figure S7. GEOS-Chem simulated annual mean fraction of hydrophobic BC 66 

concentration in total BC concentration at the surface (top panels) and zonal averages 67 

(lower panels) using a fixed BC aging scheme (left panels) and a microphysics-based 68 

aging scheme (right panels). Model results are for 2009. 69 
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 73 

Figure S8. Same as Fig. S6, but for differences of zonal mean BC concentrations. 74 
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Figure S9. GEOS-Chem simulated ratios of annual mean BC aging rates through 79 

condensation from six microphysics-based sensitivity simulations (Table 1) to that from 80 

the standard microphysics-based simulation in the surface layer. See Table 1 and text for 81 

details. Model results are for 2009. 82 
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Figure S10. Same as Fig. S9, but for zonal mean ratios.  88 
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Figure S11. Same as Fig. S9, but for ratios of BC aging rates through coagulation. 93 
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Figure S12. Same as Fig. S11, but for zonal mean ratios. 98 
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Figure S13. GEOS-Chem simulated ratios of annual mean BC aging rates from five 103 

microphysics-based sensitivity simulations (Table 1) to that from the standard 104 

microphysics-based simulation in the surface layer. See Table 1 and text for details. 105 

Model results are for 2009. 106 
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Figure S14. Same as Fig. S13, but for zonal mean ratios. 111 
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Figure S15. Same as Fig. S13, but for ratios of BC aging rates through condensation. 116 
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Figure S16. Same as Fig. S15, but for zonal mean ratios. 121 
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Figure S17. Same as Fig. S13, but for ratios of BC aging rates through coagulation. 126 
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Figure S18. Same as Fig. S17, but for zonal mean ratios. 131 
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Figure S19. Same as Fig. S13, but for BC column burden. 136 
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Figure S20. Same as Figure S19, but for zonal mean BC concentrations. 141 
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