DISCOVER-AQ OUTLOOK -- September 11,2013

The P-3B and King Air flew today in the Houston region as clouds became more cooperative. However,
there was enough cirrus that the King Air descended from 28K ft to 23Kft to get below it. Ozone was
expected to build today to higher mixing ratios than we have seen for the past several days with light
winds and more solar radiation.

Tomorrow should be similar to today, but perhaps with somewhat less cirrus. Ozone will again build to
the high end of the moderate range to near code Orange levels on the W and SW side of Houston in
response to light NE winds. Therefore, Thursday appears to be a good day to fly.

Friday, the cloud situation should remain similar to today and tomorrow, but with a somewhat greater
chance of more cirrus from the convection in the southern Gulf. Code Orange ozone is expected to the
W and NW side of Houston. The GFS model develops the disturbance in the Bay of Campeche into a
tropical cyclone on Friday, which moves very slowly WNW-ward into the coast of Mexico over the
weekend. High-level outflow from this storm may reach our region on Saturday. Code Orange ozone is
still expected Saturday with weak winds.

PM2.5 will be in the low moderate range Wed. through Sat. with a substantial continental background
contribution.
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Current Conditions

Conroe:

A Few Clouds Humidity 68%

(o] Wind Speed Vrbl 5 mph
85 F Barometer 30.11 in (1019.3 mb)
29°C Dewpoint 73°F (23°C)

Visibility 10.00 mi
Heat Index 92°F (33°C)

Last Update on 11 Sep 10:53 am COT

N Plymouth State Weather Center

Meteogram for KCXO from 18007 10 SEP 13 to 16007 1 SEF 13
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Houston Hobby:

Partly Cloudy Humidity 63%

860 F Wind Speed E 13 mph
Barometer 30.08 in (1019.1 mb)

30°C Dewpoint 72°F (22°C)

Visibility 10.00 mi
Heat Index 92°F (33°C)

Last Update on 11 Sep 10:53 am CDT

Y Plymouth State Weather Center

Meteogram for KHOU from 16007 10 SEP 13 to 18007 11 SEF 13
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Current Conditions

Galveston:

Fartly Cloudy Humidity V0%

88ﬂ F Wind Speed E 14 G 21 mph
Barometer 30.08 in (1018.7 mb)

31°C Dewpoint 77°F (25°C)

. Visibility 10.00 mi
- Heat Index 100°F (38°C)
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Today: Region under the influence of upper level ridge.
Mainly sunny. Some cirrus blowing off from convection
over southern Texas. East-northeasterly flow at sfc.

1 PM CDT
500 mb vorticity
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10 m winds at 1 PM today

WRF 3-KM Init: 06 UTC Wed 11 Sep 13
Fest: 12 h Valid: 18 UTC Wed 11 Sep 13 (13 CDT Wed 11 Sep 13}
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Tomorrow: Northeasterly flow at sfc. Drier, sunny conditions
persist under the influence of the upper high.

1 PM CDT
500 mb vorticity
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10 m winds at 1 PM tomorrow

WRF 3-KM Init: 00 UTC Wed 11 Sep 13
Fost: 42 h Valid: 18 UTC Thu 12 Sep 13 (13 CDT Thu 12 Sep 13)
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Conroe
Today: Partly cloudy
Tomorrow: Partly cloudy
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Houston Hobby
Today: Partly cloudy
Tomorrow: Partly cloudy

Today > Tomorrow >
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Galveston
Today: Partly cloudy
Tomorrow: Partly cloudy
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[Thu, B=p 12 2013 Heat Index [*F) Dewpoint (°F) Temperature (°F)

1007

dprm 126m Jam Bam dam 120m Jom fom o 126m Jam Bam dam

[Thu, S=p 12 2013 ETE Gusts (mph) Wind [mph)
20 20
18 12
.. o P ot
Y R | =g 13 =
i0 ; __r_l . = ™ 11 = Ty 2 _ L
a ad
12pm Jom Gomn Bom 126m Jam Gam Ham 12pm Jorm il 1l 12k Jam fiam Ham
[Thu, Bap 12 2013 Rel. Humidity (%) Pepn. Potential (%) Sky Cover (%)
TO0% 1
BO% 4% 7 7% 74% 7%




Friday: Continuation of the drying trend under the influence
of the upper high. Northeasterly flow. However, watching
tropics!

1 PM CDT
500 mb vorticity
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10 m winds at 1 PM Friday

WREF 3-EKM Init: 06 UTC Wed 11 Sep 13
Fest: 60 h Valid: 18 UTC Fri 13 Sep 13 (13 CDT Fri 13 Sep 13)
Sigmal Windspeed (m/s)
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Saturday: Upper ridge moves eastward and upper trough
begins to build into region. More moisture also intrudes into
study region. Possibility that a backdoor cold front over
southern Plains may work southward into Texas. Outflow
from tropical system a possible issue.
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Conroe

Friday: Partly cloudy
Saturday: Partly cloudy
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Houston Hobby
Friday: Partly cloudy
Saturday: Partly cloudy

Thursday-> Friday=>
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Galveston
Friday: Partly cloudy
Saturday: Partly cloudy

Friday-> Saturday->
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Conroe; BUFKIT — NAM (12 UTC 10 September)
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-Tomorrow: Scattered Cu during day, becoming partly cloudy during evening.
-Friday: Scattered Cu during day, becoming partly cloudy during evening.

-Saturday: Mostly cloudy.
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Houston Hobby; BUFKIT — NAM (12 UTC 10 September)

Saturday I Tomorrow

PBL Height
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-Tomorrow: Scattered Cu during day.
-Friday: Scattered Cu during day and high cloud throughout the day.
-Saturday: Scattered Cu during day, with more high cloud pushing in during evening.




Galveston; BUFKIT — NAM (12 UTC 10 September)

Saturday . Tomorrow
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-Tomorrow: Scattered Cu during morning/early afternoon.
-Friday: High cloud throughout the day.
-Saturday: Scattered Cu and high cloud during the day.




Tomorrow: NAM - High and low level clouds throughout the day

Integrated liquid and frozen hydrometeors (all levels)
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Tomorrow: GFS — Some clouds intrude into the study region

GFS 11 Sep 2013 08 UTC SthCentral US4 + 33 hour
Total Cloud Cover (&) at 15 UTC Thursday 12 September 2013
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Tomorrow: Canadian - scattered clouds
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Tomorrow: GEOS-5 —high clouds; low level clouds push into region during day.
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Friday: NAM - high level clouds; low level clouds in morning

Integrated liquid and frozen hydrometeors (all levels)
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Friday: GFS — Some clouds to the north of the study TS S3TE s

Total Cloud Cover 18 UTC Friday 13 September 2013
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Friday: GEOS-5 —high clouds; low level clouds push into region during day.
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Saturday: NAM - high level and low level clouds

Integrated liquid and frozen hydrometeors (all levels)
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Saturday: GEOS-5 — clouds at all levels push into region during day
1pm

High Cleud Fraction

10 am

ﬂiqh “Cloud Fraction
-

= *

20w L s
4 07w 100w A Ly e wiw W B b

81 hr forecost volid Sot 15z 2013-09-14

Middle Cloud Fracton

1 <

N

T T

B1 hr forecost valid Sot 15z 2013-09-14

e e W B e

Low Cloud Fraction

oaw 1 B T e

81 bhr forecost valid Sat 15z 2013-09-14

d

2W- \ W

£

B4 br forecost volid Sot 18z 2013-09-14

Middle Cloud Fraction

B4 br forecost volid Sot 18z 2013-09-14

Low Cloud Froction

am

am
am

£ -

e

B4 br forecost volid Sot 18z 2013-09-14

EE T I T T T O T T Y w107

4 pm

High Cleud Fraction

MOw e MW diw ww se MAw ade

87 br forecost volid Sot 21z 2013-09-14

Middle Cloud Fraction

He wm a0 AW

87 br forecost volid Sot 21z 2013-09-14

Low Cloud Froction

LU
forecost volid Sot 21z 2013-09-14

7 pm

High Cleud Fraction

e S - = I T
90 br forecost volid Sun 00z 2013-09-15
Middle Cloud Fraction

o

am

90 br forecost volid Sun 00z 2013-09-15

Low Cloud Froction

e wiw aiw sow bW M

90 br forecost volid Sun 00z 2013-09-15




Disturbed weather in NW Caribbean/Yucatan Peninsula...Should
move into Bay of Campeche by Thursday...Has a 70% chance of
becoming a tropical cyclone over the next 5 days once there. GFS
model develops circulation by Friday afternoon in Bay of Campeche.

L el e fombis il e ‘ |
- 40% Chance of Tropical Cyclone Formation (click for full outiook)

A LARGE AREA OF CLOUDINESS AND THUNDERSTOERMSE OVER THE HNORTEWESTERN
CARIBBEAN 5EA AND THEE YUOCATAN PENINSULA IS ASEOCIATED WITH A BROAD
AREA OF LOW PRESSURE. THIS DISTURBAMCE SHOULD MOVE OVER LAND TODAY

Atlantic Tropic

PE

. AND ENTER THE BAY OF CAMPECHE ON THURSDAY WHEN SOME DEVELOPMENT IS
P = g ..d ANTICIPATED. THIS SYS5TEM HAS A MEDIUM CHANCE...40 PERCENT...QF
'*i. BECOMING A TROPICAL CYCLONE DURING THE NEXT 43 HOURS. IF THE

.I SYSTEM EEMAINS OVER WATER...UPPER-LEVEL WINDS SHOULD BE CONDUCIVE
e FOR ADDITIONAL DEVELOPMENT LATER IN THE WEEK...AND THIS SYSTEM HAS A
HIGH CHANCE... /0 PERCENT...OF BECOMING A TROPICAL CYCLONE DURING
THE NEXT 5 DAYS. LOCALLY HEAVY RAINS AND GUSTY WINDS ARE EXPECTED
OVER BELIZE...GUATEMALA...AND THE YUCATAN PENINSULA DURING THE NEXT
DAY OR TWO.

10:36 AM EDT

Sep 11,2013 m5" ¥ e

Awggee’ ! 45" 35" 25"

48-hour formation pr::tetial: OLow <30% @ Medium 30-50% B High =50%




Recommendations

e Tomorrow: P3B and King Air flight day. NWS
forecaster thinks it likely that today’s conditions
persist into tomorrow. But perhaps less cirrus
than today.

* Friday: Possible flight day. However, some cirrus
may come up from the south. Frontal system not
likely to impact region until weekend.

e Saturday: Possible flight day, but will have to
watch the forecast for more clouds from both cold
front and tropical system



DISCOVER-AQ Air Quality Outlook
September 11, 2013

Ken Pickering
Mariel Friberg
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Hourly Ozone (airnowtech.org)**
September 2" — 10th

** EVERY 4t HOUR PLOTTED

“Background” ozone on the rise

as Shown by Ga:lv:e:st:oh.:
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Narthwest Harris Co. C26/C110/C154/02 - 4420171 Hr/2

Houston Aldine CE8/0O2 - 4420171 Hrf2

Houston Deer Park C35/03 - 44201/1 Hr/1
- Seabrook Friendship Park C45/032 - 44201/1 Hrf1l

-#- Houston Westhollow C410/03 - 44201/1 Hrfl
- Manwvel Croix Park CE4/02 - 4420171 Hrf1

- Texas City C620/03 - 4420141 Hrf1

-2 Conroe Relocated C7FE/032 - 4420171 Hr/l
4 Waest Houston C554/03 - 44201/1 Hr/l

- La Porte Sylvan Beach C556/02 - 44201/1 Hr/1

- Sugarland C896/03 - 44201/1 Hr/1

& Galveston Airport C1024/032 - 4420171 Hr/1l
-2 Coastal Center CE97/032 - 44201/1 Hr/1
& Waest Liberty C699/03 - 44201/1 Hr/1

Jones Forest C698/032 - 44201/1 Hr/i
& Channelview C15/032 - 44201/1 Hr/2

- Houston Texas Avenue C411/03 - 44201/1 Hr/1 (Method: 047)

Clinton C403/03 - 44201/1 Hr/3




Hourly Ozone (ppb)

Hourly Ozone (airnowtech.org)

*W. Houston

Conroe

6am Monday — 6am Tuesday

6am Tuesday — 6am Today

Galveston
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o700

s & & g & g &g 8 g 8 g 8 =2 2 g =2 8 g g 8 =2 g g
S 2 = o E = il o o = = 8 & by & & 2 pa S 3 3 S =

Houston Aldine CB/O3 - 44201/1 Hr/2 Morthwest Harris Co. C26/C110/C154/03 - 4420171 Hr/2

- Houston Westhollow C410/03 - 4420171 Hrf1 - Houston Deer Park C35/03 - 4420171 Hrf1

& Manvel Croix Park CB4/02 - 44201/1 Hr/1 - Seabrook Friendship Park C45/032 - 44201/1 Hr/1

-2 Conroe Relocated C7E/03 - 4420171 Hrfl - Texas City CEZ20/03 - 44201/1 Hr/1

-+ West Houston C554/032 - 44201/1 Hrf1 - La Porte Sylvan Beach C556/032 - 44201/1 Hr/1

& Galveston Airport CL034/032 - 44201/1 Hr/1l # Sugarland CE26/03 - 44201/1 Hrfl

-+ Coastal Center CE97/02 - 44201/1 Hrfl Jones Forest C698/02 - 4420171 Hr/1

% Woest Liberty C699/03 - 4420171 Hrfl 2 Channelview C15/03 - 4420171 Hr/3
Clinton C402/03 - 44201/1 Hr/3 - Houston Texas Avenue C411/03 - 44201/1 Hr/1 [(Method: 047)




03 [ppb] at 1013 [hPa] valid 14Z SEP 12 2013
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03 [ppb] at 850 [hPa] Valid 14Z SEP 12 2013
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NO2 [ppb] at 1013 [hPa] Valid 14Z SEP 12 2013
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FORM [ppb] at 1013 [hPa] Valid 19Z SEP 12 2013
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Ozone
Best Case

Min(18,103) - 168, Max(68,89) = 69.5
Thu September 12 09:00 CST

Ozone
Best Case

Min(121,2) = 23.2, Max(82,72) = 85.1
Thu September 12 14:00 CST

< ENVIRON

CAMx Model
Surface Ozone

< ENVIRON

Ozone
Best Case

Min(127,2) = 23.8, Max(136,92) = 80.4
Thu September 12 12:00 CST

Ozone
Best Case

Min(116,B) = 23,0, Max(135,90) = 79.2
Thu September 12 17:00 CST

< ENVIRON

< ENVIRON




Ozone
Best Case: CAMx Layer 14

Min(136,14) = 26.1, Max(65,87) = 72.1
Thu September 12 09:00 CST

CAMx Model

Ozone 1.2 km Ozone
Best Case: CAMx Layer 14 _

; - < ENVIRON
Min(126,13) = 25.4, Max(76,94) = 82.8

Thu September 12 14:00 CST

Ozone
Best Case: CAMx Layer 14

Min(129,8) = 25.9, Max(77,95) = 76.4
Thu September 12 12:00 CST

Ozone
Best Case: CAMx Layer 14

Min(119,17) = 25.0, Max(135,90) = 85.0
Thu September 12 17:00 CST

J ENVIRON

J ENVIRON
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Min(5,100) =
Thu September 12 09:00 CST

0.0, Max(50,30) = 25.9

CAMx Surface NO and NOx

NOXx
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T

Min(7,15) = 0.1, Max(50,30) = 56.1
Thu September 12 09:00 CST

«J ENVIRON



CAMx Model

NO, 1.2 km NO2
Best Case: CAMx Layer 14
C T Sl
# e : ‘o
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168
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]

: 4 ENVIRON
Min(100,30) = 0.0, Max(51,30) = 5.4

Thu September 12 09:00 CST



Formaldehyde
Best Case: CAMXx Layer 14
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0.5
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Thu September 12 17:00 CST



PBL Height

Texas 12km
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Min(2,99) = 16.0, Max(140,43) = 1176.3

Thu September 12 06:00 CST



PBL Height
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Min(23,109) = 62.6, Max(66,106) = 2547.6
Thu September 12 12:00 CST




PBL Height

Texas 12km
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Min(110,104) = 47.0, Max(60,79) = 2794.0
Thu September 12 16:00 CST




_Today's AQI Forecast . \

Wednesday, Septemberill; 2013
¥

Moderate ozone (Code Yellow) expected today W and SW of Houston;
Yellow but borderline Code Orange on Thurs. to the W and SW,
Code Orange on Friday and Saturday, especially W and NW of Houston.

PM2.5 will be in the low moderate range Wed., Thurs., Fri., and Sat.
with considerable continental background advected to the region.



September 2" — 10th

Hourly PM, . (airnowtech.org)**

** EVERY 4t HOUR PLOTTED

“Background” PM on the rise.

(cw/8n) SEAId AjlanoH
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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




Hourly PM, ; (ug/m3)

Hourly PM, . (airnowtech.org)
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Houston aldine CB/PMZ.5-88502 - 8850271 Hr/3
Houston Deer Park C25/PM2.5-28502 - 88502/1 Hr'3
Conroe Relocated CTE/PMZ.5-E8502 - 8850271 Hr/3

Clinton C403/PM2.5-B8502 - 88502/1 Hr/3
Seabrook Friendship Park C45/PM2.5-88502 - 8B502/1 Hr/3
Galveston Airport C1034/PM2.5-8B8502 - 88502/1 Hr/3
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MNASA/GMAD — GEOS-5 Forecast Initialized on [Gﬁz 2013 0g9-=11

9/kg]

850 hPa Black Carbon

40M -

JEM -

FEM -

JdM -

32N

J0OM -
28M -
26M -
24N -

22N -

&

104W 1020 100W  9BW  9EW  O4W 92w S0W  BAW  BEW

Valid: Thu 18z 2013-09-12 (1= 36)



NASA/GMAD — GEQS-5 Forecast Initialized on E]fz 2013=09-=11

850 hPa Organic Carbon [ug/kg
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NASA/GMAD — GEQS-=5 Forecast ‘Inftiﬂlized an E]fz 2013= j] =11
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NASA/GMAQ — GEOS-5 Forecast Imtmllzfd on 06z 2013-=-09-=11
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