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« Summary and proposed further analysis



Why do Stationary Fronts Cause High Concentrations?
Potential Negative Contributions to High Concentrations

*They are often associated with cloudiness which would tend to
decrease photochemical production.

*They are sometimes associated with deep moist convection which
would enhance vertical mixing leading to increased dilution.

Potential Positive Contributions to High Concentrations

*Winds are light across the sheared frontal zone leading to a lack of
dilution of surface precursor emissions.

Lowered mixing heights on the north side of the front due to stability in
the frontal surface could limit vertical mixing.

sIsentropic descent along the frontal surface could bring upper
tropospheric air of stratospheric origin with high ozone to the surface.

Light winds in the frontal zone could increase surface temperatures
leading to higher chemical kinetic rates and anthropogenic and natural
hydrocarbons.



Stationary Front Event 2006

« HARC-funded project including UAH and Baylor
University

 Stationary front event occurred August 21-22,
2006






BR 202
1,
7319 4




FC, TPC, OPC LA A



. =20
: BT D e AT % ram
- @f\ 2 K - :
57 y G4 157 : St
I ﬂf\ " w0 .._1.i| - "h,__&_‘
' ?42-:. 22 " | N 86 zgng-‘]f—ﬁﬁ i

0000Z SURFACE ANALYSIS o B 138 82 140 L
DATE: TUE AUG 22 2006 2 ¥ ga—~no 10 ==
ISSUED: 073687 TUE AUG 22 2006 7 o e ¥ oy
BY HPC AMALYST RUBMN-0OSTER 8 ] talns i i
COLLABORATING CENTERS: HPC, TPC, OPC = 73 ARy e it



??“g" -

gd 145




& - @2 162 4 ,

w11 T

??“’\7
72 165 B—7
707 B 52 7R eyt tin




- #6130

~ 4B
??m\
a1 174

72




SE7 20
549 49 ; ..]‘!..

Yid 175 : 142 205 , 4o Lo CS 04

' 411




8-Hour Peak AQI for ozone for August 21, 2006 (from AIRNOW)
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8-Hour Peak AQI for ozone for August 22, 2006 (from AIRNOW)
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Baylor Institute for Air Science 2006 Data O3 peak near front
Piper Aztec Flight Date: Mon, Aug 21, 2006

Flight start time = 10:33:23 AM CDT

Flight end time = 1:34:41 PM CDT

Date plotted: Mon, Aug 21, 200§

100 —

[SW Y ‘=pnny

| ] |
11:00 AM 11:30 AM 12:00 PM 12:30 PM

8/21/2006
Time, CDT

ydw ‘paads pupn

Wind direction, deg

.‘ =

“gemenid w@%&mw&g 14
| T

11:00 AM 11:30 AM

8/21/2006




Latitude, deg north

33.0

4

-3
A

’
A . ‘ \ - 1
- _‘i?;k-a .?|E1I=F.*'
Euﬁa oG EN
Lol

Y=’

32.5

32.0

31.5

97.5 97.0 96.5 96.0 95.5
Longitude, deg west



Baylor Institute for Air Science 2006 Data : .
Piper Aztec  Flight Date: Tue, Aug 22,2006 €8k IN CONCENtrations  pate piotted: Tue, Aug 22, 2008

Flight start time = 10:32:10 AM CDT near or just north of front
Flight end time = 1:22:48 PM CDT /
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Preliminary MM5 simulations showing
the stationary front over Dallas during
August 21-22 episode.

Additional modeling will nest down to
12 and 4-km grid spacing.

LATITUDE (SOUTH NEGATIVE)
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Summary

. The study was a success in that an excellent case was
observed

. The aircraft results showed indeed that maximum ozone
concentrations occurred near and north of the front.

. The high concentrations near the front are consistent with
the hypothesis that a low dilution environment contributes
to high concentrations. However, direct evidence based on
aircraft winds were not conclusive.

. The role of lowered mixing heights also making a
contribution to higher concentrations seems supported in
that the highest concentrations were observed north of the
front.



Proposed further analysis as Project T1

Establish boundary conditions for modeling exercises

« Comparison and characterization of the air composition and
physical conditions north and south of the stationary front using
the airborne data.

« Compile and analyze the surface and aloft (radar and rawinsonde)
meteorological observations for the target region.

Continue modeling and model comparison of the stationary
front to support control strategy development for the DFW
SIP

« Comparison of the UH and TAMU TEXAQS Il modeling to the MM5
and CMAQ modeling performed at UAH.

« Comparison of the model results to the observations from all
sources



