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NAQFC:  NMMB-CMAQ 

CMAQ 4.6.5* 

NMMB (rotated Lat-lon) 
 (60 isobaric & σ-p hybrid layers) 

LBC from GFS 

Projection of 
endo-domain intermitten 

sources: Obs’d wild fire 
and prescribed burns 

EPA Emissions Inventory + 
simple obs-based adjustment 

Hourly 3-D Gridded 
Chemical 

Concentration 

PREMAQ  

 

BC: monthly varying 
GOES-Chem 

NMMB native-grid 

C-grid 

C-grid 

22 σ-P met. Layers 

C-grid 

C-grid 

*customized for operations 
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Current approach useed by NAQFC to update power plant 
emissions (left) and DOE projection factors for FY 2015 operation 
(right). 
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Comparison of DOE projected changes and CEM observations 
from 2011 to 2013 in 22 EMMs 
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Rapid refresh of NOx emission projection in NAQFC 
Comparison of satellite (OMI), ground (AQS) and NAQFC model NOx emissions 
in New York and Washington, DC from 2005 to 2012 (Tong et al., 2015). 
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GOES-obs 
Transmittance 

AIRNow 

Constrains Cloud-obs Photolysis rates 

Biogenic 
emissions 

AOD 

Constrain  
Chemical fields 

Constrains emission 



Global Distribution of Marine Isoprene 



10 10 

(left) CrIS NH3 retrieval results over California plotted using the NH3 
representative volume mixing ratio (RVMR), which is approximately the retrieved 
value at the height of peak sensitivity of CrIS to NH3. Most missing data is due to 
the presence of clouds. (right) The same but for the Southeast US during the 
NOAA SENEX campaign. 



We systematically 
underestimated 
ammonia 
concentrations as 
well as ammonium.  
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Simultaneous nadir overpass analysis comparisons of GOME-2 and OMI.  
The top left figure shows an example overpass of two satellites. We 
restricted data to less than 80° solar zenith angle, nadir only.  Results are 
shown in the scatter plot on the right with GOME-2 on x-axis and OMI on y-
axis.  Both agree well with a correlation coefficient of 0.85 and a mean bias of 
about 2%.  This agreement gives us confidence that we can now use OMI and 
GOME-2 tropospheric retrievals to study the diurnal variations at other 
latitudes.  
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SO2 products from processing by K. Yang, NASA OMPS Science Team Member. 
The data for the low-resolution orbit  has 35 cross-track FOVs 50x50 KM^2 at 
nadir. The high-resolution orbit has 175 cross track FOVs 10x10 KM^2 at nadir. 
Lower resolution data will be obtained starting with OMPS on JPSS01. The data 
shows the volcanic SO2 plume from Kliuchecevskoi (located at the red triangle) 
as observed by S-NPP OMPS for October 19-20 2013.  
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00Z 06Z 12Z 17Z 

AIRNow PM2.5, PM10, Ozone  
(applied to below PBL) 

VIIRS/MODIS AOD  
(Terra and Aqua) 

19Z 14Z 

Prediction Cycle 

CMAQ: cb05_ae4 
• 2008 anthropogenic emission inventory 

projected to 2015 
• NOAA HMS (hazard mapping system) 

fire emission with Bluesky algorithm 

Cases of 
Studies 

Assimilation Times 
Settings of U 
Settings of 

Uncertainties 

OI1 (7×7 
OI) 

00z, 06Z, 12Z, 18Z for 
AIRNow data 

18Z for MODIS AOD (+/- 
one hour) 

0.6 for modeled 
aerosols and 0.4 for 

modeled O3. 

OI2 (7×7 
OI) 

00Z, 06Z, 12Z, 14Z, 17Z, 
19Z for AIRNow 17Z and 
19Z for MODIS (+/- two 

hours) 

2.0 for modeled 
aerosols and 0.4 for 

modeled O3. 

OI3 (7×7 
OI) 

00Z, 06Z, 12Z, 14Z for 
AIRNow 

17Z and 19Z for MODIS 
(+/- two hours) 

Dynamic 
uncertainties up to 

5.0 for modeled 
PM2.5, and up to 

0.6 for modeled O3. 

OI4 
(11×11 

OI) 

00Z, 06Z, 12Z, 14Z, 17Z, 
19Z for AIRNow 17Z and 
19Z for MODIS (+/- two 

hours) 

Dynamic 
uncertainties up to 
10.0 for modeled 
PM2.5, and up to 

1.0 for modeled O3. 
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Hourly Statistic 
Results for CONUS 
12Z, 07/06/2011- 12Z, 
07/07/2011 

Cases O3 PM2.5 

Base case R=0.53  MB=2.54 R=0.23  MB= -7.14 

OI1  R=0.56  MB=2.36 R=0.24  MB= -2.63 

OI2 R=0.58  MB=1.06 R=0.39  MB= -1.33 

OI3 R=0.52  MB=2.08 R=0.36  MB= -1.89 

OI4 R=0.56  MB=1.55 R=0.40  MB= -0.11 



16 Courtesy: C. Hsu et al. 
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Summary 
 
• NH3 
• SO2 
• Constraints for emission projection, photolytic rates,  
  initialization adjustment of chemical fields 
• VIIRS should give NAQFC further advantages due to finer temporal  
 and spatial resolution of the retrieved data 
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EXTRA SLIDES 

Contact: 
Pius.Lee@noaa.gov 
http://www.arl.noaa.gov/ 

mailto:Pius.Lee@noaa.gov


7th International Workshop on 
Air Quality Forecasting Research 

September 1-3 2015  NOAA  NCWCP, College Park, MD 
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Next data set 
To be include  
In data assimilation?   

MLS & MODIS 
AOD from global 
Model: e.g., RAQMS 

Exo-domain as well 
as endo-domain 
wild fires & 
prescribed 
burns 
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