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Meteorological Components of TERC 
Science 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Report 

•  3.2 Planetary Boundary Layer Dynamics 
–  3.2.1 VerNcal Mixing in the PBL 
–  3.2.2 The Sea Breeze 
–  3.2.3 StaNonary Fronts 
–  3.2.4 Nocturnal Transport 

•  3.4 Background Ozone and Long‐Range Transport 
–  3.4.1 StaNsNcal Studies 
–  3.4.2 AircraT Studies (need input) 
–  3.4.3 Ozonesonde and Satellite Studies 



3.2.1 VerNcal Mixing in the PBL 

•  Good, complementary MH data sets 
– Radar Wind Profilers (STI and NOAA) 
– NASA Airborne Lidar (Hostetler) 
– Rawinsondes (Univ. of Houston) 
– Ship‐based Rawinsonde and Lidar (NOAA; 
Angevine et al. submi\ed) 

•  Model output comparison and improvement 
– Angevine et al. – more needed 
– H96 (research scienNst Xiaoming Hu) 



3.2.2 The Sea Breeze 

•  Ordinary Sea Breeze and Coastal OscillaNon 
•  CharacterisNcs of Coastal OscillaNon 
– Rightward curvature of trajectories in aTn/eve 
– Horizontal recirculaNon when winds < threshold 
– Different winds in morning and aTernoon 
– Timing of ozone depends on wind direcNon 

•  Importance confirmed by staNsNcal analyses 
(H107, etc.) and cluster analyses (Darby 2006) 



3.2.3 StaNonary Fronts 

•  August 21‐22 flight, Dallas area 
•  Observed characterisNcs 
– Highest ozone north of front at low levels 
– Winds squirrelly 

•  Analysis and comparison with model 
simulaNons ongoing 



3.2.4 Nocturnal Transport 

•  Best informaNon sNll 
2005 coordinated 
balloon/aircraT flights 

•  Near‐uniform transport 
contrasts with TexAQS 
2000 lesson of strong 
nighkme wind shear: 
meteorological 
sensiNvity 

•  Sea‐breeze low‐level jet: 
more work needed 

!



3.4.1 B/T: StaNsNcal Studies 

•  H107: refinement and updaNng of Conceptual 
Model work 

•  Sullivan: associaNng ozone exceedances 
throughout Texas to back‐trajectories 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3.4.3: B/T Ozonesonde and Satellite 
Studies 

•  Pierce et al. (2008): Transport is not just 
transport – ozone producNon rates of 15 ppb/
day in air arriving from Midwest, modified a 
bit by deposiNon and mixing 

•  Rappenglueck et al. (2008): Typical arrival of 
high ozone in Houston area two days aTer 
frontal passage 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Transport: Work Needing to be Done 

•  IntegraNon of “anecdotal” and staNsNcal 
studies 

•  MulN‐day comparison of photochemical 
model simulaNons with observaNons, both 
above the PBL and along lateral boundaries 

•  EvaluaNon of local vs. background 
consequences of new 75 ppb standard 


