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During the summer season, a driving factor of pollutant

buildup and transport is due to local circulations, including the sea-
land and bay breezes produced by the temperature contrasts
between land and the Gulf of Mexico or Galveston Bay in the
Houston-Galveston Area. Pollutant dispersion and transport from a
major source area like the Houston Ship Channel (HSC) is of
particular importance because it is @ major distributor of ozone and
its precursors from its many petrochemical refineries to more

~ populated areas of Houston. This study focuses on mesoscale

" circulations during ozone episode day September 26, 2006 when
rawinsonde soundings were conducted inside the HSC and on the
University of Houston campus. Analysis of the vertical wind
structure from these datasets can indicate the strength of the sea-
land and bay breezes. The breezes are most prominent when the
ambient winds are weak, or when the Iarge scale pressure gradient
is not strona (Darbv et al_2000) _
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1. Introduction FIGURE 1. Planetary
Boundary Layer growth
and vertical wind profile
at the Lynchburg Ferry
Site. The vertical profile

shows northeasterly
winds in the early
afternoon (1330 CST)
and become more
variable later on in the
day to east to southeast
winds (1600 CST). The
maximum boundary layer

height at this site is 1100
m, with a superadiabatic
unstable layer below 100

m.

FIGURE 9. MMS5 model outputs used for CMAQ compared with observed winds from CAMS
surface data used to test model characterization of the local wind circulations at 4 km
resolution. Model output and observed winds are shown for September 26, 2006 1600 and
1900 CST, respectively. Modeled winds are depicted by blue vectors and observed winds
are the red vectors. The model did not capture the bay breeze at 1600, however it partially

FIGURE 2. Planetary captured the sea breeze at 1900.

Boundary Layer growth

FIGURE 3. Winds aloft
from the Wind Profiler in
La Porte, TX. Winds are

mostly easterly to

and vertical wind profile at
the University of Houston.
The vertical profiles show
the same wind patterns as
HSC launches. Fortunately

FIGURE 10. MM5 model outputs
used for CMAQ shows the

evolution of the boundary layer

at the Lynchburg Ferry site. The

modeled boundary layer height

for the Lynchburg Ferry site did
capture the boundary layer

height fine (1100 m) but earlier

in the day rather than the
measured maximum at 1600
CST (Figure 1).

northeasterly through
the morning to early
afternoon, and shifting
southeasterly with the
onset of the bay breeze !
at 1430, and then again
shifting to southerly
winds at 1900 with the
onset of the sea breeze.

a later sounding was
conducted at 1900 CST
portraying the southerly

winds of the onshore

winds. The maximum
boundary layer height
reached 1500 m,
significantly higher than
the coastal site.

3. Results -3
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t‘ = Both the rawinsonde soundings and the surface data show
that during high pollutant days, there was a distinct diurnal
. wind,oscillation with northeasterly. flow during the morning
* heurs and assoutheasterly wind'in‘the early afternoon and a
more southerly wind in the late afternoon.

FIGURE 4. Sea-breeze
hodograph for September 26,
2006 using 1-hr averaged CAMS
surface data at the Lynchburg
Ferry site (300 to 2300). The
number next to each point is the
hour of the day. A clockwise
rotation is depicted, with north to
northeasterly winds in the
morning and early afternoon
hours, and shifting southeasterly
to southerly winds in the
evening. The winds become
more westerly near midnight to
complete the rotation cycle.
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uH = The vertical profiles distinctively'show the growth of the
Soundings_ ..

boundary layer at botl ions. For September 26, the
height of the boundary layer is around 1100 meters at HSC,
ever the growth of the boundary reaches 1500 m at UH.
his'is true because there is less convectlve mixing over water
rfaces.

Wind
Profiler/RASS
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The fatel outputs of wind for this day did not capture the
bay breeze too well; however it did do somewhat better on the
onset of the sea breeze. The modeled boundary layer height
for the Lynchburg Ferry site did capture the boundary layer
height flne (1100 m) but arller in the day rather than the
(Figure 8).

FIGURE 6 FIGURE 7 FIGURE 8 ‘!\-"
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To document the vertical wind profile and the planetary boundary layer,
multiple rawinso undings were.| urg Ferry site next to
the Houston Shiﬁgﬁnel (Figure 6) and a\ Profller/RAS ent was
placed in La Porte, TX which is adjacent to Galveston Bay (Figure 7). In addition,
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FIGURE 5. Time series plot of winds at Lynchburg Ferry (HSC) using 5-min av
CAMS surface data. The onset of the bay breeze occurs at 1401

breeze at 1600.
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" the spatial distributio
when the.ambient winds are weak,
not strong (Banta et al., 2005). The

indicated by the decrease of temperature, the
increase in wind speed from the correspo

Aumerous rawinsonde soundings were launched during the 2006 summer ozonews
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