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Supplemental Information 

 

Table S1. Updated emission inventories adopted in GC-Adjoint-HEMCO. 



 

Fig. S1. CEDS CO emissions in 2015 from (a) GC-v12; (b) GC-Adjoint-HEMCO; and GEIA 

CO emissions in (c) GC-Adjoint-STD. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S2. MIX CO emissions in 2015 from (a) GC-v12; (b) GC-Adjoint-HEMCO; and INTEX-

B CO emissions in (c) GC-Adjoint-STD. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S3. NEI2011 CO emissions in 2015 from (a) GC-v12; (b) GC-Adjoint-HEMCO; and 

NEI2008 CO emissions in (c) GC-Adjoint-STD. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S4. APEI CO emissions in 2015 from (a) GC-v12; (b) GC-Adjoint-HEMCO; and CAC 

CO emissions in (c) GC-Adjoint-STD. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S5. DICE_AFRICA+AF_EDGAR CO emissions in 2015 from (a) GC-v12; (b) GC-

Adjoint-HEMCO. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S6. GFED4 CO emissions in 2015 from (a) GC-v12; (b) GC-Adjoint-HEMCO; and 

GFED3 CO emissions in (c) GC-Adjoint-STD. The unit is molec/cm2/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S7. PCO_NMVOC columns from (a) GC-v12; (b) GC-Adjoint-HEMCO; (c) GC-Adjoint-

STD in 2015. The unit is kg/s. 

 



 

Fig. S8. PCO_CH4 columns from (a) GC-v12; (b) GC-Adjoint-HEMCO; (c) GC-Adjoint-STD 

in 2015. The unit is kg/s. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Fig. S9. CO_OH columns from (a) GC-v12; (b) GC-Adjoint-HEMCO; (c) GC-Adjoint-STD 

in 2015. The unit is kg/s. 

  



 

Fig. S10. Comparison of sensitivities of global CO concentrations (LFD_GLOB and model 

level 5) to CO emission scaling factors calculated using the adjoint method vs. the finite 

difference method. (a-c) the effects of convection, PBL mixing and advection with 24-hour 

assimilation window; (d-f) the combined effects (the advection process is turned off) with 

increased assimilation windows. 

  



 

Fig. S11. Comparison of sensitivities of global CO concentrations (LFD_GLOB and model 

level 15) to CO emission scaling factors calculated using the adjoint method vs. the finite 

difference method. (a-c) the effects of convection, PBL mixing and advection with 24-hour 

assimilation window; (d-f) the combined effects (the advection process is turned off) with 

increased assimilation windows. 


