DISCOVER-AQ Outlook - Sept. 4, 2013

Thunderstorm activity this morning along the coastal region and over Galveston Bay complicated the
picture for today’s flight in terms of clouds. However, these storms had dissipated by midday. Winds
were very light today, leading to an ill-defined transport pattern. Winds became better defined from
the E and SE by late in the day.

The easterly winds are forecast to persist at least through Saturday. Each day will have chances of
scattered thunderstorms. We are watching an easterly wave progressing across the Gulf to our south.
The forecast models suggest the possibility of high cirrus from this system approaching our area on
Thursday, but the NWS downplays this. They suggest that drier air moving in from the north will actually
decrease cloudiness Thursday and Friday, compared with today. In terms of clouds, Friday and Saturday
look even better than Thursday.

Moderate levels of ozone were forecast for both today and tomorrow. Unfortunately, we don’t have air
quality model forecasts that cover Friday as yet. However, we expect that maximum ozone will be
found on the west side of the city due to the easterly flow. The CAMx model suggests that transport
from southern Louisiana will contribute enhanced ozone and formaldehyde in the residual layer on
Thursday, and this will likely continue into Friday. Aerosols will likely decrease from today’s levels with
the flow of more marine air. The sea salt component will increase and the sulfate will decrease.
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Current Conditions

Conroe: Houston Hobby:

Mostly Cloudy Humidity 44% Partly Cloudy Humidity 59%
0 Wind Speed SE 6 mph (o] Wind Speed Calm
94 F Barometer 30.05 in (1017.1 mb) 88 F Barometer 30.04 in (1017.6 mb)
Dewpoint 69°F (21°C) Dewpoint 72°F (22°C)
34°C Visibility 10.00 mi 31°C Visibility 10.00 mi

Heat Index 99°F (37°C)
Last Update on 4 Sep 11:53 am CDT

Heat Index 95°F (35°C)
Last Update on 4 Sep 11:53 am CDT

Y Plymouth State Weather Center Y Plymouth State Weather Center
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Current Conditions

Galveston:

Mostly Cloudy Humidity 90%
0O Wind Speed ME 8 mph
82 F Barometer 30.06 in (1018.0 mb)
o Dewpoint 79°F (26°C)
28°C Visibility 10.00 mi

Heat Index 91°F (33°C)
Last Update on 4 Sep 11:52 am CDT

Y Plymouth State Weather Center

Metecgram for KGLS from 17002 3 SEP 13 to 17002 4 SEP 13
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Today: Cold front to the north. Isolated thunderstorms.
Winds shifting to an easterly direction. Dry air moving in
from the north.
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Winds at 1 PM today 10 m
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Tomorrow: Isolated thunderstorm possible and easterly
winds.

1 PM CDT
500 mb vorticity
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Winds at 1 PM tomorrow 10 m
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Conroe
Today: Partly cloudy
Tomorrow: Partly cloudy

Today > Tomorrow >
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Houston Hobby
Today: Cloud cover above 50%
Tomorrow: Partly cloudy

Today - Tomorrow -
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Galveston
Today: Partly cloudy

Tomorrow: Around 50% cloud cover

Today =
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Friday: Isolated thunderstorm possible and easterly winds.

1 PM CDT
500 mb vorticity
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Winds at 1 PM Friday 10 m
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Saturday: Isolated thunderstorm possible and east-
southeasterly winds.
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Conroe
Friday: Partly cloudy
Saturday: Partly cloudy

Friday-> Saturday->
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Houston Hobby
Friday: Around 50% cloud cover
Saturday: Partly cloudy

Friday-> Saturday->
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Galveston
Friday: Around 50% cloud cover
Saturday: Partly cloudy

Friday-> Saturday->
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Conroe; BUFKIT — NAM (12 UTC 4 September)

Saturday Tomorrow
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-Tomorrow: Mostly cloudy in the afternoon.

-Friday: Partly cloudy.
-Saturday: Partly cloudy.




Houston Hobby; BUFKIT — NAM (12 UTC 4 September)

Saturday ' Tomorrow
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-Tomorrow: PartIy cIoudy.

-Friday: Partly cloudy.
-Saturday: Partly cloudy.




Galveston; BUFKIT — NAM (12 UTC 4 September)

Saturday Tomorrow
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-Tomorrow: Partly cloudy.
-Friday: Partly cloudy.

-Saturday: Partly cloudy.



Tomorrow: NAM - low,

Integrated liquid and frozen hydrometeors (all levels)
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Tomorrow: GFS — high level clouds
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Tomorrow: Canadian - scattered clouds
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Tomorrow: GEOS-5 — low and high level clouds
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Friday: NAM - a few low level clouds around mid-day

Integrated liquid and frozen hydrometeors (all levels)
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Friday: GFS — a few high level clouds

GFS 4 Sep 2013 08 UTC Sthentral US4 + 60 hour
Total Cloud Cover (%) at 18 UTC Friday 6 Septermber 2013
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Friday: GEOS-5 — a few low and high level clouds
11 am
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Saturday: NAM - a few low level clouds in the morning

Integrated liquid and frozen hydrometeors (all levels) Integrated liquid and frozen hydrometeors (all levels)
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Saturday: GEOS-5 — a few low level clouds by late evening
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Recommendations

e Tomorrow: Possible flight day. Looks better
than today.

e Friday: Looks even better — fly day.
e Saturday: Possible flight day.
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Houston - Network of Environmental Towers (H-NET)

Houston Network of Environmental Towers (H-NET)
collect chemistry and meteorological measurements
for air quality model applications in Houston
Galveston Area. This web site provides real-time
update of collected data, as well as historical data.

Currently, five sites have been set up in

e UH - Main Campus (695) / mtascoci West Liberty

e Jones State Forest (698)
o West Liberty Airport (699)
e UH - Sugar Land (696)

e UH - Coastal Center (697)

More about this project.
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Titration of ozone by NO evident at all sites : 0 ppbv.
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Hourly Ozone (ppb)
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Hourly Ozone (airnowtech.org)
Monday — Tuesday — Wednesday morning (2 am)
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Houston Aldine CB8/032 - 44201/8 Hr begin time Avg/2 Northwest Harris Co. C26/C110/C154/03 - 44201/8 Hr begin time Avg/2

- Houston Westhollow C410/02 - 44201/8 Hr begin time Avg/1 Houston Deer Park C35/03 - 44201/8 Hr begin time Avg/1

& Manvel Croix Park CB4/032 - 44201/8 Hr begin time Avg/1i -4 Seabrook Friendship Park C45/032 - 44201/8 Hr begin time Avg/1

-2 Conroe Relocated C78/03 - 44201/8 Hr begin time Avg/1 2 Texas City CEZ20/03 - 44201/8 Hr begin time Avg/1

& West Houston C554/032 - 44201/8 Hr begin time Awvg/1 & La Porte Sylvan Beach C556/02 - 44201/8 Hr begin time Avg/1i

2 Galveston Airport C1034/03 - 44201/8 Hr begin time Avg/1 - Sugarland C696/03 - 44201/8 Hr begin time Avg/1

& Coastal Center CE97/03 - 44201/8 Hr begin time Awvg/1i Jones Forest C698/032 - 44201/8 Hr begin time Avg/1

@ West Liberty C699/03 - 44201/8 Hr begin time Avg/1i - Channelview C15/03 - 44201/8 Hr begin time Avg/3

Clinton C4032/03 - 44201/8 Hr begin time Avg/3 & Houston Texas Avenue C411/03 - 44201/8 Hr begin time Avg/1
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NO2 [ppb] at 1013 [hPa] valid 14Z SEP 05 2013
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FORM [ppb] at 1013 [hPa] Valid 19Z SEP 05 2013
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TCEQ: WRF Model suggests major trans-boundary trai
/I La-Tex
from New Orleans-Shreveport-Lake Charles

Ozone
Best Case: CAMx Layer 14
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Min(@3,15) = 24.2, Max(106,46) = 74.4
Thu September 5 06:00 CST



CAMx Layer 14 Winds

Texas 12km

mph

Ozone
Best Case: CAMx Layer 14

Min(47,97) = 0.2, Max(82,27) = 34.7
Thu September 5 06:00 CST
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Min(93,15) = 24.2, Max(106,46) = 74.4

Thu September 5 06:00 CST

More rapid transport at 1.2 km
brings coastal pollution faster




* TCEQ: WRF Model suggests major trans-boundary transpor
// La-Tex Coas
Lake Charle

‘N o=t -t

from New Orleans-Shreveport-L

10-m Winds

Texas 12km

mph

«J ENVIRON

0.1, Max(87,2) = 25.5 10
mph
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Thu September 5 08:00 CST




* TCEQ: WRF Model suggests major transboundary transport | |
La-Tex Coast from New Orleans-Shreveport-Lake Charles

Formaldehyde
Best Case: CAMx Layer 14
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Wednesday, Septemberi04; 2013
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Moderate ozone levels (Code Yellow) expected today and tomorrow

Location of peak ozone today is uncertain due to very light winds and
cloud cover especially in southern portion of region

Easterly to northeasterly flow tomorrow should place ozone max to
the west



Hourly PM, . (airnowtech.org)
Monday — Tuesday — Wednesday morning (6am)
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Date

Clinton C402/PMZ2.5-88502 - 88502/1 Hr/3

Houston aldine CB/PMZ.5-88502 - 8850271 Hr/3
-# Houston Deer Park C25/PM2.5-88502 - 88502/1 Hr/'3

& Conroe Relocated C7TE/PMZ2.5-88502 - 8850271 Hr/=

Seabrook Friendship Park C45/PM2.5-88502 - 8B502/1 Hr/3

# Galveston Airport C1024/PM2.5-88502 - 88502/1 Hr/2




2013/8EP/04 : Daily average AOT Lewvel 1.5, 9 sites
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Profile Sites:

Site Aot (S00) SDA(Fine) Water Vapor Angstrem SSA(440) Reff
Univ_of_Houston 0.31 0.24 4.5 1.47 N/A N/A
UH_Coastal_Center 0.34 0.30 5.0 1.63 N/A N/A
DRAGON_Conroe 0.44 0.42 4.6 1.69 N/A N/A
DRAGON_NW_Harris_CO 0.36 0.33 4.6 1.76 MN/A N/A
DRAGON_UH_W_Liberty 0.33 0.29 4.6 1.65 N/A N/A
DRAGON_Channel_Wiew 0.30 0.26 4.6 1.58 N/A N/A
DRAGON_Deer_Park 0.32 0.26 4.8 1.50 N/A N/A
DRAGON_ManvelCroix 0.31 0.27 4.4 1.45 W/A N/A
DRAGON_Galveston 0.28 0.22 4.1 1.46 N/A N/A
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LAT = 30.3 , LON = -95.4, Location = Conroe, Fest_init = 20130904
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