An Insight into the Vertical Structure of
the Atmosphere during TEXAQS-II:

Understanding the Effect of the Upper-
level Meteorology on Houston’s Surface
Ozone Levels




= 12 Composﬁe‘S‘ﬁﬁﬁTPﬁmh
2) Background ozone

3) The role of frontal passages
4) Vertical ozone profiles

5) The role of elevated temperature mversions
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= Composite maps‘vveré*created to understand the

———— . -
upper-level meteorological patterns associated

with ozone episodes (8 hour average > 85 ppb)

= Source for composite maps:
http://www.cdc.noaa.gov/Composites/Day/

g’ _nal‘G}imatic Data Ce@l -_*



http://www.cdc.noaa.gov/Composites/Day/

850 hPa composite map for 850 hPa composite map for
non-episode days August ozone episodes 2006

August 2006.

(4 episodes).
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Background Ozone” was defined using criteria

.‘C
S

set forth by John Nielsen-Gammon (2005)

* Defined as minimum 8 hour average peak for
stations upwind of the Houston area
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~ = Ozonesondes weré’laurrched by a . collaboration
E*-—
with Dr. Gary Morris of Valparaiso University

= August 31 episode launches reveal an increase in
background ozone within and above the
boundary layer
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August 30, 2006 1:15 PM LDT
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ource * at 29.74 N 9534 W

ARA

NOAA HYSPLIT MODEL
Backward trajectory ending at 18 UTC 28 Aug 06
GDAS Meteorological Data

Job ID: 336862 Job Start: Fri Mar 30 19:09:43 GMT 2007
Source 1 lat.. 29.7421 lon.:-95.3395 height: 2000 m AGL

Trajectory Direction: Backward Duration: 12 hrs  Meteo Data: GDASH
Vertical Motion Calculation Method: Model Vertical Velocity
Produced with HYSPLIT from the NOAA ARL Website (hrtp /www .arl.noaa.goviready/)

Pre-frontal

NOAA HYSPLIT MODEL
Backward trajectory ending at 18 UTC 30 Aug 06
GDAS Meteorological Data

ource * at 29.74 N 9534 W

12 06

Job ID: 336718 Job Start: Fri Mar 30 19:02:20 GMT 2007
Source 1 lat.: 29.7421 |on.:-95.3395 height: 2000 m AGL

Trajectory Direction: Backward Duration: 12 hrs  Meteo Data: GDAS1
Vertical Motion Calculation Method:; Model Vertical Velocity

Produced with HYSPLIT from the NOAA ARL Website (http://www.arl.noaa.gov/ready/)

Post-frontal



= Backward traje ories reveal continental
g

T ——

transport likely cause for increase 1n background
ozone aloft

= Vertical mixing may play a role by increasing
surface ozone concentration, as described in

& Rao (1999) = ‘
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= Rawinsondes launched twice daily (7 and7
ﬂ:‘ .
PM) in August and September

* During “Intensive Operations” days (IOP’s),
launches took place at 5 AM, 10 AM, 1 PM, 4
PM, and 10 PM

ﬂs{ IOP days had elevated iiﬁne lw@l’__j"
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PBL development August 9, 2006
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The Effect oi the Morning Inversion

;?—Mﬂmiﬂg—iﬁversion- fleight and strength has an
effect of concentrating ozone precursors and
may lead to higher hourly ozone peaks during

the day (Berman et al., 1999)
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cale Ozone. .

y =1108.7x +55.735
R?=0.0325

Peak 8 Hour Average Ozone Concentration (ppb)

0.01 0.015
AT [ AZ (°C/m)

0.02




Zhang and ﬁ%’(i 999) showed that d_;)ilwrd

vertical mixing may increase observed ozone
concentrations

= Subsidence may enhance this effect
= Ozone can also become trapped above and

rneath this elevated inversion, am

er circulation

lonso et al., 2000).
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= Also, could be coincidental since ozone episodes

are associated with High pressure, and a clear

sky.
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= [nversions were classified by height, strength,
:ﬁ——-.
and moisture content

= Morning inversions were ignored
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Uomposne %ﬂ%vealed upper level rldges —
~ associated with ozone episodes

" Most of Houston’s late summer ozone episodes
occurred 1n a post-frontal environment.

= Northerly flow helps to increase background
ozone, increasing the probability of an ozone

de
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~ = Little relation was found between nTo_rni_n
- 1nversion strength and peak 8 hour ozone
averages.

* There may be a delay in the PBL morning -
development on episode days, otherwise PBL
height seemed to have little direct relation to

ﬂﬁe episodes in August a tember 2006.
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= Elevated inversion analysis reveals

| = me—

dry elevated
iversions associated with episode days,
however the strongest and driest inversions are
not.

= Composite soundings reveal light winds 1n
arylayer, elevated inversions common in
T T—
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. Comp0s1te synoptr&maps should be completed for
- other yearsin order to draw more general conclusions.

= [s there a relation between Houston’s ozone episodes
and the amount of tropical activity? (2006 was a
“different” year).

= Rawinsonde launches should be completed more often
in the morning, the NWS protocol should be departed

""

ou C addcd.
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