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Meteorological processes 
influencing air quality

ÅCoastal sea/bay breeze flows

ÅComplex topographical processes
Ąmountain/valley flows; trapping, cold pools

ÅUrban meteorology
Ąurban boundary layer, in canyon, skim flows

Å Land surface/air-surface exchange 
ĄDeposition, biogenic emissions

ÅAerosol interactive radiative/cloud microphysical processes

ÅClouds and aqueous phase chemistry, wet deposition

ÅVertical mixing espin stable boundary layers
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NAM Forecast System - Version 4 (March 2017)

ǒResolution Changes 
ƺ CONUS (4 km) and Alaska (6 km) nests Ÿ 3 km 

ƺ Sync AK and CONUS On-Demand Fire Weather nests Ÿ 1.5 km

ǒSelect Model Changes
ƺ Updated microphysics Ÿ Improved stratiform precip

ƺ Reduce incoming SW Rad under clouds: reduce warm season  

2-m T warm bias

ƺ More frequent calls to physics Ÿ Physics/dynamics more in sync

ƺ Improve effect of frozen soil on transpiration and soil 

evaporationŸ Improve cold season 2-m T/Td biases

ƺ Adjustment to convection in 12 km NAM 

ƺ Modify latent heat flux treatmentĄ Improve visibility along CA 

coast

ǒData Assimilation
ƺ DA cycles for 3 km nests Ÿ Much less óspin-upô time

ƺ Use of Lightning/Radar Refectivity-derived temperature tendencies

ƴ Improved short-term forecasts of storms at 3 km

ƺ New satellite radiances, satellite winds
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DA: Data Assimilation Cycle 
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Courtesy Eric Rogers, EMC



NAM March 21, 2017 Upgrade

4NAM - CMAQ V4.7 NAM-V4  - CMAQ V4.7 

WEST EAST

2 m Temperature



July 2016 NRT CMAQ Prodvs V5.0.2
1 h avgDiurnal Ozone
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Å CMAQ V5.0.2 NAM-V4: improvement 
in ozone over-prediction over the 
East

WEST

EAST

Å CMAQ V5.0.2 NAM-V4: Strongest 
underestimate over West

Å Meteorological impact nearly as large 
as CMAQ/Emissions upgrade

West



Ozone Errors: July 2017
Obsvs Rawvs Bias Corrected
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East :  Overpredictionoverall but 
underprediction for July 10-12 exceedences
West:  Continued underprediction
O3 BIAS CORRECTION:  
Ą Diurnal performance good, overcorrects 

some events (July 10-12, 18-21)
JianpingHuang, NCEP

EAST

WEST

NORTHEAST



NE 25-48h T/Td Bias  NE U.S.
July 10-16, 2017
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Cool, moist biases on 11th and 12th coincides with ozone underprediction

Temperature Dew Point



July 12, 2017 NAM-CMAQ V5 Performance

- Continued less ozone predicted for day 2
- O3 Bias correction.improvedover LI

Bias Corrected 8h Ozone Max: Day 2 

CMAQ 8h Ozone Max: Day 1 CMAQ 8h Ozone Max: Day 2 

8h Ozone Max: Day 1 Mdl-Obs



July 12, 2017 NAM-CMAQ V5 Performance
NE U.S. NAM,Nest, CMAQ 7/11/ 12Z  33 h Cloud Cover

- NAM-12 cloud cover too high and extent too broad, CMAQ less
- NAM nest captures clearing along LIS and CT better

CMAQ derived cloud cover NAM derived cloud cover 

NAM Nest derived cloud cover 



July 12, 2017 NAM-CMAQ V5 Performance
NE U.S. NAM vs Nest 7/11/ 12Z  33 h forecast

2m temperature, PBLH

NAM: Temps too cool  over CT coast, Nest better

NAM 2 m Temperature NAM PBLH



PBLH Evaluation
June 13, 2017, 21 UTC

ÅWinds coming from the bay 
brought the marine air inland

ÅThe NAM NEST 3km tended to 
bring the MBL further inland in 
the northern Chesapeake bay 
area, especially north of 
Baltimore
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NEST 3km

NAM-12

Courtesy: Amanda Sleinkofer

PBLH

1 hr ozone
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NAM-12vs NAM-3 km nest vs
Howard U �t Beltsville,  Maryland

Lufft Ceilometer PBLH (June 13, 2017)
Day 1 (solid) & Day 2 (dashed) forecasts


