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WRF-‐CHEM	  v3.6.1	  Configura/ons	  

Gas-phase chemistry  Carbon Bond Mechanism (CBM-Z) 

Photolysis  Fast-J 

Land-surface model NOAH 

Boundary layer scheme YSU 

Aerosol scheme  MOSAIC(4 bin) 

I.C. and B.C. for 
meteorological variables  GFS Forecast (6h cycling) 

Initial condition for chemical 
species 3-day spin-up 

Chemical boundary conditions Default in the model 

Aerosol and trace gas 
emissions MEIC_Tsinghua_2010 

Vertical layers 57 



Emissions	  of	  SO2,	  NOx	  and	  NH3	  

SO2	  	   NOx	  	  	   NH3	  	  	  	  
	  

(units:	  
mol/hr.km2)	  	  

1.06	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1.40	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0.75	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

SO2	  	   NOx	  	  	   NH3	  	  	  	  
	  



Regional	  Hazes	  over	  Northern	  China	  in	  Oct.	  2014	  	  
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Sulfur	  and	  Nitrogen	  Oxida/on	  Rate	  
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Sulfur	  and	  Nitrogen	  Oxida/on	  Rate	  versus	  RH	  
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•  2010_Chem	  
–  Considering	  the	  SOR	  and	  NOR	  increase	  with	  RH,	  
arbitral	  induce	  the	  observed/modeled	  scaling	  factors	  
of	  SOR	  and	  NOR	  respecNvely	  to	  following	  two	  reacNon	  
rates	  	  

–  SO2+OH-‐>	  H2SO4	  
– NO2+OH-‐>	  HNO3	  
	  

	  

Two	  sensi/vity	  simula/ons	  
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•  2010_Chem	  
–  Considering	  the	  SOR	  and	  NOR	  increase	  with	  RH,	  
arbitral	  induce	  the	  observed/modeled	  scaling	  factors	  
of	  SOR	  and	  NOR	  respecNvely	  to	  following	  two	  reacNon	  
rates	  	  

–  SO2+OH-‐>	  H2SO4	  
– NO2+OH-‐>	  HNO3	  
	  

•  2010_NH3	  
–  30%	  increase	  of	  NH3	  emission	  in	  addiNon	  to	  
2014_Chem	  

Two	  sensi/vity	  simula/ons	  
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Average	  bias	  of	  daily	  mean	  PM2.5	  	  
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Next	  step	  

•  Meteorology	  	  
– DA	  for	  more	  accurate	  RH	  simulaNons	  	  

•  Emission	  
–  SO2	  emission	  changes	  	  
– Dynamic	  precursor	  emissions	  	  

•  Chemistry	  
– Heterogeneous	  reacNons	  	  	  


