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WRF/CHEM FOR 
AIR QUALITY SIMULATIONS
"Anthropogenic emissions: 

National Emissions Inventory (NEI)
"Biogenic emissions:

MEGAN biogenic emissions
"Chemical IC and BC: MOZART4 outputs
"Gas reactions: RACM



WRF/CHEM-VPRM FOR CO2 SIMULATION
§ Vegetation Photosynthesis and Respiration Model (VPRM) (Xiao et al., 2004)

Xiao, X. M., D. Hollinger, J. Aber, M. Goltz, E. A. Davidson, Q. Y. Zhang, and B. Moore, 2004: Satellite-based modeling of
gross primary production in an evergreen needleleaf forest. Remote Sens Environ, 89, 519-534,
10.1016/j.rse.2003.11.008.





EDGAR
Just like we provide NEI for air quality simulation
Note: only 1 layer, need PREP_CHEM_SRC program

Use a matlab code to put EVI, LSWI into 
auxinput16.







Only published WRF-VPRM paper over US:
no much CO2_BIO and lots of issues! 



First test results over China Domain: 
http://www.caps.ou.edu/micronet/CO2_and_otherGHG.html

Anthropogenic CO2 Biogenic CO2



Code developed to extract IC/BC from 
carbon tracker based on mozbc

WRF-VPRM IC



Compare with Jamroensan (2013) thesis



Current issues for 
application over US

Need to add more limiters
make sure the scales are 
between 0 and 1

4 parameters, 4 scalars/scales



Should we improve Wscale?

for drought conditions

Wagle, Xiao et al. (2014)

no much CO2 diurnal variation over southern GP and 
western US, reasonable?
a=0.0269 Grassland, over southern GP
GEE also 0 since LSWI_MAX < 0 

For veg 4 & 7 (Shrubland and grassland)

Matross et al. (2006, Tellus)





Uncertainties: 4 parameters
β=0



Confusing units, issue with λ and PAR0

λ: μmole CO2 m−2 s−1/μmole PAR m−2 s−1

Does it mean 
λ: μmole CO2 m−2 s−1/Watts m−2

PAR (µmol m-2 s-1) is acutally
SWDOWN (W m-2) in the model

Mahadevan et al. (2008, GBC)



Can we believe Table 2 and compare with other studies?

Wagle et al. (2014):  The largest observed ε0 value was 
0.062 ± 0.0066 (standard error) mol CO2 mol− 1 PPFD at 
the Fermi site during the week June 24–30, 2007. 
As a result of drought, smaller ε0 values were observed at 
the El Reno sites. The highest observed ε0 values were 
0.035 ± 0.0018 mol CO2 mol− 1 PPFD (July 8–15, 2005) at 
the El Reno control site



Fraction of Photosynthetically Active Radiation absorbed 
by the photosynthetically active portion of the vegetation
FAPAR=EVI

Should we try FAPAR=1.25*(EVI-0.1)?



Compare with Ameriflux or ACT-America?


