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Project Outline

 Funded for 30 ozonesonde launches from Smith
Point and/or the University of Houston

e Calculate HYSPLIT back trajectories for each
flight from 0.5, 1.0, 1.5, 2.0, 2.5, and 3.0 km.

* Provide links to supporting met data.
* Provide balloon trajectory info.
* Provide ascii text files with all data

« Develop an understanding of the context of the
ast decade to interpret and understand 2013




Nzone Levels for Monday

CDT

July 14, 2008 19-20:00

“Tre hel\q VAl ey RONTGOME
oze Hill e . E at
= l\ in e 50 .¢ & Dayto
M ::. . a ‘QEII:I
amiE! s i
z o i 360 Fh-i a5 L | BER THY
' Lmkle o O
e ;
B Lake :
Evpr 249 In_terc:-tnt g Howston (2100 a0 T
Hot Wialls o jaE o
n ¥ Bl 3
525 i,
Freens Cro £
M Bayail "
TEE | é %
Fr4-529 a4 ood Willage i Ficd TR WONOTNL . PN
Elendy T sales, 0, heddon > *{
pd | hierveood Place A arr T
'?_‘__‘;_—_\ T,
San dacintd " hart
I i R |- Bus B ant d e Bedvie
an Flace o
Wrest Hoyston [ laricts: /F CHAMBER
Ajrport clayicy - )
= f =] l"q'
= C'Hf
0 h 330 %
—l-\?_‘_ E_.-"' H Ty
I o irpat
g _'q—\‘_‘_ B = g EE'_'.-"DH 134 -'_,"‘_ 55
1082 £igjay l 235 ink Five -1
\"" (113 Loy -..'
e Morgans - 7
- Poirt.. .
1960 O i :
bY, 4] 73 = "} Beach
- rte City
a9 - ayside Te
Staf Ellingtorn % EhPreacres
0 O Sy a8 En; _-L_Fleld \:
1) Lan i i 1o : 3 T il
7234 TR | ilage
F : Pearla 2 ok
3 Fumaal . il Ao sssrBay s, Galeston Bay
http://www.tceq.state.tx. us/cgl b|n/compllance/monops/select curlev.pl?regionl12_cur.gif¥mapl
=] EDDB“Mmrnsnﬁ Carp. andiarits sup ||er5 “ &1 rig i




(] LL]




Launch from the
University of
Houston

Courtesy H. Selkirk (NASA GSFC)




# Image courtesy Ben Longmler (UH Physu:s Dept)
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S K Image courtesy Ben Longmier (UH Physics Dept)
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Image courtesy Ben Longmier (UH Physics Dept)
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Courtesy James Crawford, NASA LARC




A AN AE] SA LFLAR Y FOF ol = Iy L} A WA

S

— '.*{" 5 L e Cl Ejl.'eland
Cnnm? T A R A
W

[l d Wy f
Magnolia s ."' o e &0 . J ;
Gno 5 Tl‘IF . i ° [rinity River 3
New Cane ST =
- *WEIEEHEndS LU ¥ = Wildlife .”'E“r’l" £

.-"\-/"
L Liberty—_ e

.._.""\r L]

e
tellville
g @
e — |
\'\ = i -'-; I ] o a [ 1!'-
; : Nﬂrthwgst vt S ; Tty ,;%* e - L 7 SN
- o EIDustDn 87

Attwaler, Prairie » &
B Chicken National’
Wiidlife Refuge
& e
S
ke] R

I-Inusmn

‘E
k St ﬁ'&\*

R g Wildlife
A Illngton Field -‘ague’:‘cﬁga.- EastBay ‘
TN F 4 ; -_',.'e.ﬂ.a;l; § .. W GCalveston :
St v (][ :nsnnf . Bay
¥ Aigm: "II'-.*
, Sl /78 Santafke SglexasiCity 1 .
Rosharon 3
: £ $)
3 ) P - Galveston

Angleton
?x._” w.,,‘isﬂ,.__,_._--" l;l £1 a j/
{ Cf&'“ﬂ’\"h'ﬁ _ | Erazor-'ﬁ_’w'a!n'ﬂra‘;}
‘D m W L R R wilalifelReflige

i 35 el s 8 5
20 km I i Sweeny. Brazoria Lake ¢ ’ g

” age B arraNelncs A dals 1 L5000 e ] qie




Septomber 2013

 Smith Point - 9 pm

0 Smith Point - 2 pm

®UH Sonde - 1 pm
 Smith Point - 2 pm

®UH Sonde - 1 pm
0 Smith Point - 2 pm

Sun 1
ONASA Aircraft arrive
© Smith Point - 1 pm
©UH Sonde - 2 pm

©UH Sonde - 2 pm
© Smith Point - 2 pm
OEFD sonde - 6 pm

© Smith Point - 2 pm

2
©UH Sonde - 1 pm
© Smith Point - 1 pm

Mon 2

]

© Smith Point - 2 pm
@ UH Sonde - 2 pm

@ UH Sonde - 2 pm

© Smith Point - 1 pm
®UH Sonde - 2 pm

©NASA Aircraft Flight Day
© Smith Point - 3 am

© Smith Point - 2 pm

®UH Sonde - 2 pm

Tued

24

Wed 4
©NASA Aircraft Flight Day
© Smith Point - 9 am
© Smith Point - 1 pm
© UH Sonde - 2 pm
O EFD sonde - 4 pm
OEFD sonde - 7 pm

0 NASA Aircraft Flight Day
© Smith Point - 9 am

©UH Sonde - 1 pm

© Smith Paint -3 pm

O EFD sonde - 6 pm

18
©NASA Aircraft Fit Day - Abort
© Smith Point - 3 am
@ Smith Point - 2 pm
©UH Sonde - 2 pm

25
©NASA Aircraft Flight Day
© Smith Point - 3 am
@ Smith Point - 2 pm
©UH Sonde - 2 pm

© Smith Point - 1 pm
©UH Sonde - 2 pm

0 NASA Aircraft Flight Day
© Smith Point -  am

©UH Sonde - 1 pm

© Smith Point -3 pm

© Smith Point - 2 pm

©NASA Aircraft Flight Day
©UH Sonde - 7 am

© Smith Point - 3 am

© Smith Point - 12 pm
©UH Sonde - 2 pm

© Smith Point - 3 pm

Thu &

26

4 Today

Frig
0 NASA Aircraft Flight Day © Smith Point - 2 pm
 Smith Point - 10 am
@ UH Sonde - 12 pm
 Smith Point - 2 pm
0 EFD sonde - 8 pm

Sat7?

13 14
0 NASA Aircraft Flight Day
@ UH Sonde - 2 pm
© Smith Point - 2 pm

0 NASA Aircraft Flight Day
0 Smith Point - 9 am

©UH Sonde - 1 pm

@ Smith Point - 2 pm

0 EFD sonde - 5 pm

20 21
@ UH Sonde - 2 pm

a1 28
0 Smith Point - 9 am
@ UH Sonde - 12 pm
@ Smith Point - 2 pm
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—_— . September 2013 —_— .
"""l Monitaring Site |p°"1| 1(2(3[4 |56 |7][8][o 1of11[1213[14[15[16/17[18[10]z0[21[22]23 [24)[ 25 [26 p7[28]20 upocl Monitoring Site

Houston-Galveston-Brazoria

Houston East C1/G316 2 [43[54[69[61 [26] 32 [38]42[42[40]55[56]61[57[20]35[37[45[27[20]24]55] 55 [ 35l o7 | 78 f58[2a[za[38] 2 |Houston East C1/G316
Houston Aldine Houston Aldine
g 2 [45]46|72{77 |40| 47 [28|43|47|4257|54 58|57 32|29|38|45|28| 15|27 39| 40 | 37f 81 |82 f54 45|2s|a6| 2 |i0 7T PO
Channelview C15/AH115 3 |az|46|77|31 |28 23 [25[32]37|34]5152|52|54|26]34 34 |40[20[17]27(50] 54 (46l 93 | 72 §57|57|32]27] 3 [Channelview C15/AH11S
MNorthwest Harris Co. Morthwest Harris Co.
re/at 10/ 154 2 [42|3848|87 |45| 52 [37|55|54|55 61(54 |50|60|3831|43(59(33 1432|4142 | SOf 72 |78 B |46 25(37| 2 | DTV I
Hou.DeerPrk2 Hou.DeerPrk2

o ey a/arisarpase] 1 [38]34[49|Ma (28|37 (28|37 |41 30|44 57|62 6428 36|37 [38|30[15|24[38| 56 | 41f 103 72 fsa[s1[2s|3a| 1 IS OSETES
gi;b""”k Friendship Pgife | formation for Seabrook Friendship Park C45|43(54|61|50]42]|40(30(30|33]21]22/38 50 | 4 69 l63|63|34/30| 1 g:;brmk R B (Han
Houston Bayland Park Houstan Bayland Park
e 1 [39]37|s0|56 |s6{ 42 [3237|a5|40|50|73|76|78|28|45 36|42 26|15 30|24 55 | s6fl 87 |62 fso|ec(2820| 1 12702

Conroe Relocated C78/A321| 1 |58|44|57| 56 |54] 46 |31|43|51|50/50(23(58[54|38|35/50[48[32|21|30]45 30 [5s)| 74 |94 |57|52|25[43] 1 |Conroe Relocated C78/A321
Manvel Croix Park CB4 1 |34|32[41|a0 [39] 38 [34]35]4a]a2[a7|5a|71|62|30]32|3a[41[26[23]20]27 56 | s8ll102]61 f54|53[31]28] 1 |Manvel Croix Park CB4
Clinton C403,/C304/AH113 | 3 |36|50[46|55 |29 37 |34|34]40|36]45|55[56[50]28]37(32(37|25|16]27]35| 54 | 39| 86 |62 |51 |25[27[33] 3 [Clinton C403/C304/AH113
E:E;m” North Wayside 1 |46|54|67|67 47|41 |34|43)a2[30]a0|4a|58]53[31|30|36]45]|23|15]20|38] 42 |41} 83 |72 Jaol4s|26]20 gz;;m” North Wayside
Houston Monroe C406 1 |35|36[45|25 |20 36 [33]37]43[39]24]5363|63]23]32(35|38[27|15]22]36| 67 [41)| 95 |64 §55/51(30[32] 1 |Houston Monroe Ca06

Lang C408 2 |a4|46[58]80 |56/ 50 |39]45|4[a2|NAl57|56[62[35]37|22|53[28[17|30]22 | 48 (4o B0 |73 §53|51|25[48] 2 |Lang caos

Houston Croguet C409 2 |38|35[47|52 [23[24 [31[35]45[24|a7|63|75|67|27]35/37|41[28]20[30]20[ 77 [ 58l 20 |61 §53|23|30[35] 2 |Houston Croguet c409
Houston Westhollow C410 | 1 |33|34|43|68 |65 48 |37|36]45]24]52|65|69|77|32]55|37|44|26[18]32]23] 55 [ 52l 75 |59 |50[27[25[40] 1 |Houston Westhollow C210
E:ﬁm” Eexaspavente 1 |a1|46|53|47 |52| 40 [38|38|a2|37|56|61|57|58|30|39 |35 |40|24| 16|27]39] 53 | 42} 81 | 65 f50|48|20|38 gzﬁm” Eexasthvenue
Park Place C416 1 |38[40[51|28 [28] 39 |36|39]43]20]a0]67|73|63]26]32]37|23[25|20]25(37| 74 [43] 93 | 73 |57|53|28[40] 1 [Park Place Cal6

Sheldon C551 44|46|76|63 |37| 35 |24|35|39|35|52|47|53|50|29|30|30|43|21|18|26|35|44 | 374 80 | 74 |51(4B8|25|33 Sheldon C551

Baytown Wetlands Center
C552

Baytown Wetlands Center

3744|5736 (41|33 |25|31|37|36|41|50|50|54|27|33|30|34|20|16(20|30| 53 | 31} B0 |57 5455|2732 552

Crosby Library C553 55)|47(92|57 (47|44 |27 (35|42 |26 [NAINANAINAINANAMNAINANAIMNAINA NA] NA MNA | B0 J68|65(42|58 Crosby Library C553

West Houston C554 40]|40|44| 73 |67| 56 [48]|43|50 MAINAINAINAINAINAINAINAINAINAIZO|37|40) 57 77 | 71|57|54|25|47 West Houston C554

La Porte Sylvan Beach C556
Mercer Arboretum C557

La Porte Sylvan Beach C556
Mercer Arboretum C557

S7|49(45 | MA MATNA [MAINAINAMNAINAINANAIMNAINANA MNAINAINAIMAINA NA] NA B0 [100§60)45|25]|53

N
5

40(20]45[41 [40[ 34 [31]38[43|39]36[MalnalnalalnalvalnalMal15[20]34[ 50 [ 2 53 Jualnajualia
4
4

[Tom Bass C558 31|34|42|47 |37|35 |27)|29|39(36|40]|57|61|56(18|23|31|33|22|16|22|37| 69 96 |60 J53|47(29]30 [Tomn Bass C558

Katy Park C559 MANAIMAINA [MA|NA [NAINAINAINAIMANAINA|ZO|43]51|50|54|31|20|38|50| 61 (59 77 |64 §52|45(32|40 Katy Park C559

lAtascocita C560 56|50(82] 8 |MAINA [NAMNAINAINAINAINAISY|S6|31|33|44|50|28)|19(29|39|41 |41} 78 |87 56|49 |24 |44 IAtascocita C560

Meyer Park C561 4914443 MNA INAINA [NANAINANAMNAIMNAINAMAMAINAINAINAINAMAINAINAINA | 5O 83 |98 §71)|53|29]|49 Meyer Park C561

Bunker Hill Village C562 43 [44|54) 73 |69 49 (4043|399 NAMANANAINAMNAINAINAINAI24(15|33|46| 52 | 60Y B0 |65 §52(4B8(30|44 Bunker Hill Village C562

Huffrman Walf Road C563 54|48|53| 58 |50|41 |32)|36|43[40|63|55|57|49|34|40|40)|45|27|15|NAINAIMA | 43| 68 |81 J55|47|25|46 Huffman Waolf Road C563

HRM-3 Haden Road
Ce03/A114

HRM-3 Haden Road

42|56|81)| 50 |49 37 [34|39|44(40|53(61|63|58|30|39|37|44|24(15|28|38| 58 | 39) 99 |78 |57|45(30|28 CE03/A114

Wallisville Road C617 56|46(82]|54 (49|41 |31|36(|45(42|57|58|63|59|28|41|37|47|24|22|28|41| 64 |41} B4 | 74 64 |66|35|40 Wallisville Road C617

Danciger C618 32|27|38|41 |34|34 |35|38|41|41|41|55|70|52|28|29|35)|37|29|18|32|54 |48 | 57Y| 67 |59 j42|43|29|33 Danciger C618

Mustang Bayou C619 32|26|30|42 |32|30 |26|33|39|38|40|50|55|50(|22|24|32|35(21|22|23|35| 43 69 |64 I51)|51|31|27 Mustang Bayou C619

[Texas City 34th St. C620 37|28|34| 44 |38| 34 |33|38|46(45|48|61|61|60141|37|41)|39|32|27|31|42| 64 119|687 j61|60|38|27 Texas City 34th 5t. C620

UH Moody Tower C695 UH Moody Tower C695

U of H-Sugarland C696 36|32|41|55 |52|52 |37|37|43|43|44|79|80|66|32(43|42|45(26]|22|36(50| 89 81 |65 53|50|34 |42 U of H-Sugarland C696

UH Coastal Center C&97 34|28|31|47 |37 35 |29|35|43|42|45|55|66|53|39|33|39|38|30)|21|28|39| 53 91 |67 J63|63)36|28 UH Coastal Center C697

5
4
40|43|53| 51 |55|42 |39]|39|44|40|50|62|64|68(29|36|38|44|26(22|29|40| 59 | 464 B | 74 |58|52|27|46
5
4
5

UH WG Jones Forest C698 58|44|55|67 |52|44 |31|43|49|44|40|50|56|53|37|33|44|50(34|15|38(43| 42 70 [101d60]50(26(50 UH WG Jones Forest C698

UH West Liberty C659 53|43|49|55 |46| 38 |25|32|42|3B|59|51|51|46|31|32|35|37|NAIMNAIZ0|33) 34 | 35} 52 |48 36|36|21|41 UH West Liberty C659

Lynchburg Ferry
C1015/A165

Lynchburg Ferry

38|43(70|41 (43|30 |27|34|40|38|42|54|58|55)|25|34|34|41|31|19(25|31| 52 | 35| 84 |66 |62 |60|33|32 C1015/4165

Lake Jackson C1016 26|22|26| 35 |30| 27 [26|30|36|38|40]43|54|45]24|31|31|31]|28]19(25]|40]47 | 504 65 |59 §47]46(25]|24 Lake Jackson C1016

Baytown Eastpoint C1017 49(41|74]43 [41|35 |27|32|38|37(48|51|55|52|25|33|32|38|20{20]|24|34| 55 | 208 MA | NA NAINANAIMNA Baytown Eastpoint C1017

e N R R R R R R I I R T =Y e 1 [F] LX) S0 RS (] S [

]

Galveston 99th St. Galveston 99th 5t
1 (12 I AR IO B S 40|24(22|43 |33| 28 |2B|36|44|44|43|45|62|46|37|37|36|30|24|20(20|36| 37 | 27| 70 |68 6763|4027 12 A RF OB S




Ozonesonde Observations Summary

>500 ozonesonde profiles in Houston since 2004, with
August — September season very well sampled

36 profiles from Smith Point, 22 from U. Houston, and 6
from Ellington Field in Sept. 2013 as part of DISCOVER-AQ

U. Houston had 5 additional launches in August in
preparation for DISCOVER-AQ and 4 launches in July as
part of a training workshop.

2013 meteorology was very unusual, with the first frontal
passage during Sept. not occurring until the 21st,

Ozone and winds resembled early — mid August rather than
September conditions.

High ozone event of 25 — 26 Sept. well sampled by sondes,
with 3 launches from U. Houston and 5 launches from
Smith Point.



To my collaborators
B. Lefer (U. of Houston)
. ' F. Clowney (Intermet)
A. Thompson and H elklrk (NASA GSFC)
selwhite, P. Morrls [fh (U. ston, Downtown)

/ D. Mi TStat
"

____,,' - And lots ofstudent _
A. Kotsakis, R. Flnzel M. Spmla and € Miko (Valparaiso U.)

. D.Anderson, E. Marero, L. Judd, ﬁ"AIvarez J. Naruk, E. Velasco, V. Caicedo (U.
,.-—;fﬂ Houston)

— E. Johnson, M. Robinson, M. Rodriguez, M. RIi r (U. Houston, Downtown)
R. Stauffer, N. Balashov, H. Hallidays(Penn State U.)




Gary.Morris@valpo.edu
http://physics.valpo.edu/ozone

Funding provided-by the Texas Commission on Environmental Quality, the Shell
Center for Sustainability at Rice U., the AQRP Program administered by the
University of Texas, Valparaiso University, and the NASA Division of Earth Science
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