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THE YEAR IN REVIEW 

STWMA entered year number six in operations in 2002 . With a fresh n ew 
radar office in place , we eagerly awaited the first day of seedable 
weather . It wasn't until mid-April b e f ore t h is took place , but wha t a 
start : intense thunderstorms developing right over the radar site , 
prompting warnings by the Nl.IIS . Some seeding of this activity took 
place, and with that , we were well on our way to what would hopefully 
be a busy year of rainfall enhancement . 

We \vel comed two pilots to the association in the spring . Ron Merks, 
who worked with the program back in 1997-98 \"hen AI was running 
operations, joined us once again in 2002 . In addition, Mi ckey 
Chadwell, a flight instructor at Stinson Field, trained \<Ji th us this 
year to become STWMA's fifth and newest pilot . With the additional 
pi l ots , there came another Comanche . N57AA, also referred to as 
"Strawberry Five• or "Lipstick Queen• due to its iridescent pink paint, 
was purchased in the spring and became operational in June . 

Mickey Chadwell with N57AA 

With t h e departure of WMI from the EAA !,\leather Modification pro j ect, 
seeding to our north was halted by t h e end of 2001 . The EAA , however , 
was still interested in having a weather mod i fication program in some 
of the counties . Working wit h t he STI,IIMA and the SWTREA (Cotu lla) 
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programs , they developed a contra c t whereupon the STWMA woul d a nnex t he 
counties of Bandera, Bexar and Medina in t o the target area for the Ma y­
September period, and the S~ITREA would acquire Uvalde Coun ty . This was 
t o be a three-year contract , with one of the planes (N57AA) being 
located at Stinson Field in south San Antonio . 

The idea to develop a mini-mesonet of weather station s across the 
target area became reality this past year, when s everal Davis Wireless 
Weather Stations were purchased . One station was allotted per county , 
except for Bexar and Medina, whe re observa tion sites already exist (San 
Antonio , Hondo ) . The stat ions were t o be set up wi th each transmitting 
real-time conditions to the STTNMA web page every 10 minu tes . It took 
t he rest of the year to set up the stations , with a few glitches 
occurring along the way . It will be a work in progress, but several of 
the stations are already in place and successfully sending information 
to the web page (http : //\VW'..., . southtexasweathermodification . com) , where a 
dai l y discussion and five - day forecast are a l so located . 
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I 
I 
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I 
Pearsall 

I 

I 
/ Tilden 

/ 

Weather otations within the STWMA target area: Bandera, Pea rsall, Ple asanton, 
Flores ville, Kenedy, Beeville, George West and Tilden. 

Our hopes of having a busy year of seeding we n t down the river , so to 
speak , when an upper level l ow parked itself ove r the area from the e nd 
of June into the first part o f July . Tapping into abundant tropical 
moisture, torrent i al rainfall began on J une 30 th and con tinued into the 
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first week o f July . Some parts of the target area, mainly the northern 
half, received over two feet of rain in a 10-day period . This caused 
extensive flooding across the area, with rivers unable to handle the 
deluge of water. As such, seeding was suspended from July l~t until the 
second week of August, when the soils were finally dry enough and 
rivers were down below bankfull levels . Another system in early 
September brought another one to two feet of rain to parts of the 
target area, so seeding was suspended once again. As a result of these 
two flooding events , the 2002 season saw the fewest number of seeding 
missions in its history . This outcome was bittersweet ; we missed 
several convective events, but the l ong-term drought was broken with 
the extended period of heavy rainfall . 

Flooding of the Atascosa River in Pleasanton, July 2, 2002 

STvlMA gained some recognition with the media in 2002 . In mid-June, 
Wallpaper magazine , based out of London and distributed worldwide, came 
over to Pleasanton and learned more about weather modification in south 
Texas. \1'/e were featured in their September issue . In late June, the 
EAA set up a media day where the different TV/radio/newspaper networks 
in San Antonio and surrounding areas came down to see how cloud seeding 
operations were done and learn a bit more about the program . ST'I'lM.A was 
featured on the local FOX, ABC and NBC stations as well as radio 
stations WOAI (San Antonio) and KBUC (Pleasanton ). 
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Date 

16-Apr 

13-May 

13-May 

17-May 

17-May 

17-May 

17-May 

28-May 

28-May 

29-May 

29-May 

29-May 

15-Jun 

15-Jun 

15-Jun 

2o-Jun 

2o-Jun 

21-Jun 

26-Jun 

26-Jun 

26-Jun 

27-Jun 

27-Jun 

27-Jun 

27-Jun 

28-Jun 

28-Jun 

28-Jun 

28-Jun 

3o-Jun 

10-Aug 

14-Aug 

14-Aug 

23-Aug 

29-Aug 

29-Aug 

29-Aug 

1-Sep 

5-0ct 

7-0ct 

7-0ct 

7-0ct 

7-0ct 

TOTAL 

2002 Flight Log •• Missions/Reconnaisance 

Flight 

# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

43 

Aircraft 

09P 

47P 

60P 

60P 

47P 

09P 

47P 

60P 

47P 

60P 

47P 

60P 

60P 

47P 

09P 

47P 

09P 

60P 

60P 

47P 

09P 

60P 

60P 

47P 

47P 

09P 

47P 

60P 

7AA 

60P 

7AA 

60P 

09P 

60P 

47P 

7AA 

09P 

09P 

60P 

47P 

09P 

60P 

7AA 

Engine 

On 

18:30 

14:15 

14:30 

15:30 

14:00 

18:00 

18:45 

14:30 

14:55 

14:10 

14:45 

16:35 

17:00 

17:15 

17:20 

13:50 

13:50 

12:30 

14:30 

15:30 

16:00 

8:30 

12:30 

13:15 

16:10 

12:00 

13:45 

13:30 

13:50 

14:30 

17:30 

13:00 

16:35 

16:00 

10:50 

11:00 

11:30 

15:30 

13:15 

12:30 

14:00 

14:30 

15:00 

4 

Engine 

Off 

20:30 

16:15 

16:00 

17:30 

16:00 

20:00 

20:00 

17:00 

16:25 

16:30 

17:30 

18:50 

19:00 

19:00 

19:30 

16:30 

17:00 

14:00 

18:00 

18:30 

20:00 

10:00 

14:10 

14:15 

18:10 

15:00 

16:15 

16:45 

14:50 

16:30 

20:00 

14:30 

18:05 

18:00 

13:30 

13:00 

14:30 

18:00 

16:15 

16:30 

17:00 

16:00 

17:30 

Hours 

2 

2 

1.5 

2 

2 

2 

1.3 

2.5 

1.5 

2.4 

2.8 

2.4 

2 

1.8 

2.2 

2.8 

3.1 

1.5 

3.5 

3 

4 

1.5 

1.7 

1 

2 

3 

2.5 

3.3 

1 

2 

2.5 

1.5 

1.5 

2 

2.6 

2 

3 

2.5 

3 

4 

3 

1.5 

2.5 

97.9 

Number 

of Flares 

33 

2 

recon 

18 

30 

20 

9 

2 

1 

35 

28 

12 

5 

10 

23 

12 

12 

1 

18 

20 

12 

recon 

15 

3 

11 

21 

16 

37 

1 

8 

6 

7 

3 

recon 

21 

15 

12 

15 

22 

16 

28 

9 

10 

579 

Agl amount 

(g) 

1320 

80 

720 

1200 

800 

400 

80 

80 
1400 

1520 

480 

200 

800 

920 

960 

480 

40 

1440 

1600 

480 

1200 

240 

880 

840 

640 

2960 

80 

640 

480 

560 

240 

1680 

1200 

960 

1200 

1760 

1280 

1120 

720 

800 

34480 



JANUARY-FEBRUARY 2002 

Although there were a couple o f rain even ts during these t wo mon ths, 
the mechani s m producing t h e rain was overrunning , with mainly 
stratiform r a in falling . Since seeding works pri mar i ly with convective 
clouds, we did not do any seeding during this time peri od . 

January 2002 
1--..,--~--r-..., Monthly Observed Precipitation 
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February 2002 
._,_.,.-L,_ 1---.--.,.--,.--.-..... Monthly Observed Precipitation 
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MARCH 2002 

March was drier than norma l over south Texas . The on ly convective 
even t took p lace on t he n ight o f the 19~ . when a l ine of severe 
thunderstorms raced ac r oss s outh- c entral Texas , pr oducing five 
t ornadoes in Bexar county a l ong with 80 mph wi nd gusts . No seeding 
missions were carried out . 
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APRIL 2002 

We had a few rounds of severe weather this month , bu t only managed to 
do seeding on one day this year . This was due primarily to most o f the 
rain e vents happening after dark . The first day of seeding in the 2002 
season happened on April 16 , when severe wea ther rapidly developed i n 
the northern half of the target area . 

- 0.00- 0.50" 
D o.5o- 1.oo· 
D 1.oo- 2.oo· 
D 2.oo- 3.oo· 
D 3.oo- 4.oo· 
D 4.00- 5.oo· 
• 5.oo- s.oo· 
- 6.00- 7.00" 
• 1.oo- 1 o.oo· 
- 10.00- 15.00" 
- 15.00- 20.00" 
- 20.00 - 25.00" 

> 25.00" 
No Data 

April 2002 
1-+-+--+-+~ Monthly Observed Precipitation 

8 



APR:IL 16 

A very warm and humid airmass was in place over the target area. Ample 
sunshine helped with strong destabilization of the atmosphere. An 
approaching upper level trough from the west was aiding in lift, as was 
the approaching dryline. Convection erupted virtually right overhead 
the radar, with storms quickly becoming severe. Hail to half dollar 
size fell at PEZ, with strong cloud rotation causing the NWS to issue 
several tornado warnings over the course of the afternoon. 09P took 
off (a bit late due to wiring problems in the office) and seeded the 
two main cells that were in the target area. These two cells were 
originally one cell, but as some intense storms do, they split into two 
separate cells, with one tracking to the northeast, and the other more 
intense cell slowly traking east-southeastward. Very intense updrafts 
in excess of 2000 ft/min were common with these storms. While the 
first seeded cell died off after about an hour, the second, larger 
storm lasted long past seeding. 
33 - 40g flares were burned over Atascosa, Bee, Live Oak, and McMullen 
counties, totaling 1320g of Agi. 
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MAY 2002 

Hay was a little mor e active than April i n terms of thunderstorm 
activity . Seeding was done on four days during the month - around mid­
month and at the end . Two of those days were rather busy , with over 70 
flares burned each time . Both of these days saw severe weather in the 
target area . Results from seeding appear very favorable . The other 
two seeding days were for weak activity, and it did not appear that 
seeding had much of an effect . For the month, 157 flares were burned , 
which amoun ts to 6760g of Agi . 

May 2002 
1---+-t-t-t---i Monthly Observed Precipitation 
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MAY 1 3 

A cold fron t passed through the area early in the morning with little 
in the way of p recipitation . HO\vever , as the 850mb fron t sagged s outh 
a fter sunrise , a small band of showers and thunderstorms develope d 
across the far nor thern reaches o f the target are a and slowly made its 
way sou t hward . This convection was elevated as the surface boundary 
layer was cool a nd stab l e. 60 P and 47 P were launched to investigate 
the act ivity . Only two f lares were fired by 47 P as they encountered a 
small area of inflow, which quickly diminished . 60P did not f ind any 
inf low at all. The activi ty remained rather weak, with very high bases 
(>10 kft) . 2 flares were burned in Atascosa County , totaling BOg of 
Agi. 
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MAY 17 

An MCS moved through the target area in the early morning hours , which 
worked over and stabilized the atmosphere . The cluster of storms left 
several out flow boundaries as it moved east t owards Hou ston . By mid­
morning, skies cleared over the target area and strong sur face heating 
commenced . By mi d-to-late afternoon , a cold front approached from the 
north . With the strong heating and the lift associated with the 
approaching cold front, thunderstorms began to fire off just north of 
the target area. moving into Bandera Coun ty . These storms in t ensified 
rapidly to severe levels . Before this occurred, 60P was launched to 
treat a large storm as it entered northern Bandera County . These 
intense storms were slow movers , and eventua l ly a Flash Flood 'darning 
went up for Bandera County, ending the seeding mission in that area . 
Around the same time, thunderstorms began to back-build along an 
ou t flow boundary across the southern t arget area, with storms entering 
Bee County from the east . 47P was launched to treat these rapidly 
developing storms . 09P was launched to take over for 47P i n the 
southern target area, with 47P launching again later in the evening to 
continue seeding the storms to the south , where numer ous severe weather 
warnings were being issued . Seeding of the southern storms continued 
up to near sunset. at which time the storms were exiting the e x treme 
southern target area . 
77 flares were burned in Bandera , Bee , Live Oak , and McMullen coun ties , 
totaling 3120g of Agi . 
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MAY 2 8 

A weak shortwave rotating around the large upper level low over 
Oklahoma was traversing the target area . This feature sparked a few 
shO\·Jers and thunderstorms over the western part of the target area 
during the afternoon . The activity was on the weak side in terms of 
intensity , and cells were rather small. Nevertheless, 60P and 47P were 
launched to investigate activity in Frio County . With only weak inflow 
present , only 3 flares were fired . 
3 flares were bu rned in Frio County, total ing 160g of Agi. 
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MAY 29 

A large MCS over southeastern Texas threw out an outflow boundary which 
moved south-southwestward into the target area . A Severe Thunderstorm 
~~latch was issued for the entire target area as thunderstorms developed 
along the boundary and moved with the outflow , feeding from the highly 
unstable and very moist a irmass over the target area . The eastern half 
of the target area sa\oJ a line of storms move through , and intensify 
upon collision with the seabreeze boundary moving inland . 60P and 47P 
were launched to seed activity along the outflow boundary as it moved 
through the eastern ha l f of the target area . Later on in the 
afternoon , a lone storm sparked up along the outflow boundary over Kerr 
and Bandera counties, with seeding of this cell as it moved through 
Bandera County before dissipating . 
75 flares were burned in Atascosa, Bandera, Bee, Karnes , Live Oak, and 
Wilson counties , totaling 3400g of Agi . 
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JUNE 2002 

June got off to a dry start , 'llith no rain or seeding during the first 
half of the month . By mid-month, however, NW flow aloft broug ht 
several mesoscale convective systems (MCS) into the area, with the 
first seeding mission of the month taking place on the 15th . A trop ica l 
tap began around the 20th and continued through the remainder of June . 
with an upper level low affecting the area during the last week of the 
month, resulting in several days of rain . A total of 225 flares were 
burned during the month, amount i ng to 14 , 400g of Agi . 

• 0.50" 
0.50 . 1.00" 
1.00. 2.00" 
2.00. 3.00" 
3.00· 4 .00" 
4.00. 5.00" 
5.oo. s.oo· 
6.00. 7.00" 
7.00 . 10.00" 
10.00. 15.00" 
15.00. 20.00" 
20.00. 25.00" 
> 25.00" 
No Data 

June 2002 
1-+-t--t-t--i Monthly Observed Precipitation 

17 



JUNE 15 

A frontal boundary was lying across part of the target area and was 
stationary . An t1CS moved d own from northern Texas in NW flow aloft, 
weakening as it approached central iSE Texas . An outflow boundary 
pushed out ahead of r.he s torm complex, and as it encountered a more 
uns table airmass over our area, new storms deve loped along the 
boundary . 60P, 09P , and 47P were all launched to investigate and 
e ventually seed the incoming activity . One storm became supercellular 
in nature as the outflow boundary ran into the frontal boundary . This 
storm appeared to do well with seeding, and was the last storm to 
dissipate on the radar scope . 
38 flares were burned i n DeWitt, Karnes, and Wilson counties, totaling 
1920g of Agi . 
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JUNE 20 

Wi t h a tropical airmass i n place a nd li tt l e i n t h e way of a cap , 
shovJers and a few t hunders torms developed late morning through mid 
afternoon across the eastern part of the target area . Most of the 
ac t i v i ty was a l ong t h e seabreeze or near small o u tflow boundar i es . 
There were three flights t o seed activity over Wilson and Karnes 
counties . Activity began to dimin ish a s the seabreeze moved further 
inland and previous convection stabilized the a t mosphere . 
24 flares were burned in DeWitt , Karnes, Live Oak, and Wilson coun ties , 
totaling 144 0g of Agi . 
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JUNE 21 

A t rough axis 
closer to our 
no cap, and 
thunderstorms 
area . Little 
in Bee County . 

over SE Texas was moving SS\-J into the far western Gulf, 
SE target a rea . With plenty of Gulf moisture, little to 
convergence along the seabreeze, a few s howers and 
popped up a nd moved west into the sout.heastern t a rget 
inflow was f ound, but one flare was fired into act i vity 

One flare was burned i n Be e County, accounting for 40g of Ag i . 
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JUNE 26 

Upper level low over NE Texas was helping to pul l in copiou s a mounts of 
Gulf moisture. Cool er mid leve l t empera tures resulted in a very weak 
cap overhead , and with a combination of strong surface heating, a weak 
impulse dropping down the west side of the low , a nd t h e i nla nd - bound 
seabreeze , showers a nd thunderstorms rapidly d e ve loped over the area 
from east t o wes t and moved southward . There were three flights for 
t he day , with activity being seeded throughou t much of the targe t area . 
Activity lasted up unti l around sunset, when heating ceased . 
50 f l a r es were burned in Atascosa, Bande ra, Bee, Bexar, Gol i ad , Karnes , 
Li ve Oak, and Wi l son count ies , to taling 3520g of Agi . 
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JUNE 27 

An upper level low cu toff from the main stee ring c urren ts con tinued to 
spin over NE Texas , with minor disturbances ro tating around t he western 
edge of the low . Overnight an MCS developed in west Texas and pushed 
southward , with an outflow boundar y ahead of the complex . The outflow 
boundary collided with another outflO\oJ boundary from an MCS that 
affected t he southeastern target area , and thunderstorms developed 
nor thwest of the target area , pushing south . An early morning fligh t 
to activity approaching Bandera County revealed l i ttle inf l o w and high 
bases, so it was written off as a recon mission . Early in the 
afternoon, thunderstorms moved into ?>lcMullen County from the west, with 
60 P launching to treat activity in that area as it moved east towards 
Live Oak County . 47P also launc hed to treat activity in that area . 
After 2100 UTC (4pm local), new activity developed in northern 
Hedina / southern Bandera counties, and 47P was launched again to treat 
cells in those counties . 
29 flares were burned in Bandera, Bexar, Duval, Live Oak, McMullen, and 
Medina counties , total ing 2320g of Agi . 
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JUNE 28 

The upper leve l low that has sat over east Texas for a couple of days 
n0\·1 continued i ts slow trek \.,rest . Overnight an l'ICS developed ov e r the 
western Gulf and impacted the coast near Corpus Christi . Jl..n out fl o.,., 
boundary emanating from the decaying HCS pushed north~,o1ard throug h the 
area, sparking of f showers a nd thunderstorms in the t r opi ca l 
environment . Strong surface heating also helped to form activ ity 
across the area . During t he noon hou r , 09P launched to loo k a t 
activity developing in t he highl y-t rop ical airmass . 60 P soon followed, 
as did 47P . Activity was disper sed throughout t he e n tire targe t area, 
with seeding t aking p lace in a l l bu t the far sou theast target area . 
Activity was dying down by mid to late afternoon , so a l l p l a nes 
r eturned to Pleasan t on . 
75 flares were b urned in Atascosa , Bexar , Frio , Karnes , McMul l en , 
Medina , and Wilson counties , totaling 4520g of Agi . 
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JUNE 30 

Activity in the morning a nd early afternoon had produced plenty o f 
rainfall over t he northern t arge t area, where Flash Flood Warn ings were 
in place . By mid-af t e rnoon, a vort max moving north from the l ower 
Valley sparked a few cel ls over t he central and western target area . 
60P launched to seed a coup le of cells in Frio County. Marginal inflow 
\oJas found, and eight flares were burned . Activity r emained weak , and 
with ceilings and visibilities lower ing , the mission ended shortly 
af ter 2100 UTC . 
8 flares were burned in Frio County, totaling 640g of Agi . 
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JULY 2002 

The first half of the month saw torrential rainfall across parts of the 
target area due to a very slow-moving upper level low with tropical 
characteristics. Copious amoun ts of tropical moisture combined with a 
cool pool of air aloft and surface heating to produce heavy showers and 
thunderstorms on a daily basis during the first half of July . While 
the Pleasanton area was one of t he few locations to see under 10 inches 
of rain , many other areas saw upwards of a foot of rain. Extreme 
rainfall amounts over the northern part of the target area (up to 3 
feet) resulted in severe river flooding in parts of the target area . 
As a result of the unusually high amounts of rain that fell during the 
end of June and the first part of July , the program was voluntarily 
suspended for the entire month; ergo, no seeding flights were logged . 
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AUGUST 2002 

After a break from seeding due to the flooding rains in July, we 
returned to seeding once again af ter the first week of August . True t o 
the trend of the past coup l e of years , August was not very ac tive , with 
only t hree days seeing seeding take place . We had tropical mois t ure as 
a result from a dying Tropical Storm Bertha , which made landfall i n 
northeast Mexico on the 10~ . Out f l ow boundaries helped initiate 
convection on the 14th, while on the 29th, a rare N\IJ flow event MCS moved 
through the area . 
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AUGUST 10 

The remains of Tropical Storm Bertha were centered over northeast 
Nexico, south of Brownsvi lle . Thi s system provided a large slug o f 
tropical moisture which , when combined with daytime heating , sparked 
numerous s howers and thunderstorms across the eastern part of the 
target area . In a ddi tion, an outflow boundary from thunderstorms in 
east Texas was propagating to the south and west towards the target 
area , a nd thunderstorms fired along it . 7AA was launched to 
investigate activi ty in the Medina Lake area, with some flares being 
fired into inflow which averaged around 800 ft / min . 
6 flares were burned i n Bandera and Medina counties , totaling 480g of 
Agi . 
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AUGUST 14 

Showe rs and thunderstorms close to the coast in the morning hours sent 
out an outflow boundary northward across the eas t ern target area . This 
boundary i n terac t ed with daytime heat i ng and abundant moisture to 
produce scattered s howers and thunderstorms across the eastern 
counties . Later in t he day, the seabreeze boundary began its trek 
ac r oss the southeastern ta r get a rea, with more activity developi ng 
along it . Both convective events were seeded, with marg inal results 
noted on radar . 
10 flares were burned in Karnes, McMullen, and Wilson counties , 
totaling 800g of Agi. 
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AUGUST 29 

N/NW flow aloft , resulting from a low t o the east a nd a high t o t h e 
west, allowed an MCS to p ropagate sou thward into our area from NW 
Texas . Theta-e ridging across the area allowed the MCS to s u rvive 
during the morning / earl y afternoon hours as opposed to dying out like 
most MCS' do . The system affec t e d t he central and western parts of the 
target area from late morning through mi d-afternoon , and several planes 
were launched to seed the incomi ng complex . Seedin g ceased as t h e 
complex continued on to the sou thwest of the target area , towards 
Laredo . 
48 flares were burned in Atascosa, Bexar, Frio, Live Oak, McMullen, 
Medina, and Wi lson counties, total i ng 3840g of Agi . 
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SEPTEMBER 2002 

September tur ned out to be a wet month in t e rms of total rainfall, 
although most of the rain fell during the first half of the month . 
Despite the a b u ndance of rain, seeding was only able to take place on 
the first of the month , when a tropical disturbance affected south 
Texas . Otherwise , it was a rather uneventful month seeding-wise . Cold 
fronts began to once again make their presence in o u r area by t h e 
second half o f the month, marking a transition from summer to fall . 
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SEPTEMBER 1 

A very tropical airmass resided over the area today, wi th precipi table 
water values wel l over 2 inches . A TUTT (Tropical Upper Tropospheric 
Trough) was approaching south Texas from the Gulf, helping with the 
abundance o f tropical mo istur e . Deep but light easterly flow was 
present, with activity moving a lmost due westward . The light winds 
also allowed for the seabreeze to d evelop and push well into the target 
area . Activity developed jus t to the eas t of the target area early in 
the afternoon and pushed westward along the seabreeze across the 
southern counties . 09P took of f from Kenedy and treated the activity 
that moved across Bee , Live Oak, and McMullen coun ties . 
15 flares were burned in Bee , Live Oak, and McMullen counties , totaling 
1200g of Agi . 
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OCTOBER 2002 

October ended u p being a very wet month , with over eight inches of rain 
fa l ling at the radar site in Pleasanton. Some areas to t a led more than 
this . Despite the copious rainfal l , s eeding was only do ne on t•.vo days 
of the month, as f looding had once again reared i ts ugly head, and 
restrictions were imposed in areas that were e xperiencing flooding 
problems . 
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OCTOBER 5 

Abundant tropical moisture associated with a shear axis over the 
western Gulf had overspread the region, with precipitable water values 
in excess of 1 . 8 inches . Moisture pooling was also evident along the 
f rontal boundary , which stretched across the north- central part of the 
target area . As the shear axis moved inland, a seabreeze deve l oped in 
roughly the same area and pushe d northward into the s outheastern target 
area . 60P was launched near the end of the noon hour to treat the 
activity that was approaching from the south . Seeding took place for 
approximately 90 mi nutes as the a ctivity moved across the eastern half 
of the target area . 
22 flares , totaling 1760g of Agi were burned i n Atascosa , Bee and 
Karnes counties . 

' 

t<d, I• ·-1 1 '"' Il l '" l c ,, I [ , (: I ,. ' I ( 1 t~._l :. ( n JP ( ... 111.' I r , ' I r ... ·:t t (r .. I ·' L , ; ( u. 1t. 

Radar vo lume f'lie t\jpc 2 Re f! 

2002110/0S 21 :31 ; 59 c.,..p0 $1 t e I<Jo 

... -- 30 
--7 1-

--7 9 471' 

~·· e JAA 

flY 
20 

--7 ..,.,.., ..., 
-' ~ blp 

~/ /.l-7 
10 • • b•btp 

~.ffl -; ' /-?/ 0 

~ / !:. 
" ) I f f ~y - 10 

\ \,. f.£,, 
/ 

/ 
(j p. 20 

\ ~ - 30 

............ .. . . \ 7 
"--J.~· ·. -•o ·. 

\ '... 
' 

\. 50 

3Rv 
lll \ 

\ -60 

\ 
lE 

Wr \ .. 70 
\ 

I<Jo - 10 0 10 20 30 40 50 "' 70 80 

' . ' 

34 



OCTOBER 7 

Once again, cop i ous a moun ts of tropical moisture \llere in p l ace across 
sou t h Texas . A cold front was situated north of the target area, with 
a prefrontal trough j u st touching the northern counties of the target 
area . Convection developed along the inland-bound seabreeze , fo r which 
two p l anes were l a unch e d to treat cel ls . In a ddition , o nce loca t i ons 
i n the vicinity of t he trough began t o see some sun / surface hea t ing , 
additional convect i on developed, for which t h e rema i n i ng two p lanes 
were launched . Ac t i v i ty waned by late afternoon as the c o nvection 
we akened a nd moved north of the area . 
63 fla r es , totaling 329 0g of Ag i were burned in Atascosa , Bee, Bexar , 
DeWitt , Fr io , Gon zales , Karnes , Live Oak, Mc Mulle n , Me dina a nd Wilson 
coun t i es (basically the entire targe t area ! ) 
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NOVEMBER- DECEMBER 2002 

Although November and December were we t t er t han normal, the convective 
activity occurred during the nightt i me hours , and rainfal l which fe l l 
during the d a y was stratiform in na t ure, wh ich is not seedable . As 
such, there were no seeding missions during the final two months of 
2002 . 
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RADAR ANAYSIS FOR 2002 

Radar data collected during the 2002 season was once again sent to San 
Angelo f or analysis using software within the TIT.I\N program . As in 
previous years, a nalysis of the radar data showed that the STWMA 
project did fa i rly well with treatment of clouds . Below are the 
numbers the 2002 season, which included most, but not all , seeded 
clouds . 

Variable Seeded Sample Control Sample % change 

Lifetime 125 minutes 77 minutes 62 
Area 87 . 1 km2 66 . 5 km2 44 
Volume 317 . 5 km) 191 . 6 km3 74 
Top Height 8 . 9 km 7.9 km 13 
Max dBZ 48 . 8 45 . 1 1 
Hgt . of max dBZ 4 . 1 km 4 . 3 km -9 
Vol. over 6 km 80 . 2 km) 35 . 3 km) 106 
Precip Flux 4 82 . 3 m3 / s 257 . 7 m3 / s 76 
Precip Mass 3175 . 5 kton 988 . 5 kton 172 

Lifetime 
This variable indicates the life span of a cloud from the first scan 
that it is iden tified on TITAN to the last scan that it remains 
identified . In 2002 we see that seeded clouds were lasting much longer 
compared to the untreated, or control c l ouds . 

Area 
This variable tells how large 
occupied. Seeded clouds , on 
compared to con tro l clouds . 

Volume 

of a space (two-dime nsiona l ) 
average, were 44% larger in 

the clouds 
2002 when 

This variable shows how large of a space (three-dimensional) the clouds 
occupied . Seeded clouds were, on average, 74% l arger compared to 
control clouds . 

Top Height 
Maximum cloud height: is indicated by this parameter, which, for 2002, 
shov<ed that seeded clouds were 13% higher, on average, compared to 
control clouds . 

MaxdBZ 
This parameter shows the highest reflectivity value as indicated by 
radar that: the cloud obtained, and is a function of rainfall intensity . 
Analysis showed that: seeded c louds had a slightly higher maximum 
reflectivity during their lifetime . 

Height of max dBZ 
This variable describes the height at which the maximum reflectivity in 
the cloud was located . Seeded clouds had a max r eflectivity that was 
9% lower in seeded clouds versus control clouds . 

Volume over 6 krn 
This parameter shows the volume of the cloud that is higher than 6 km 
AGL. 'ft.le use 6 km because , in Texas during the summer, the freezing 
level is approximately at 6 km (or 19 , 700 ft) ; as such, any portion of 
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c loud above this level is ei ther 
analysis shows t hat seeded clouds 
compared to control clouds . 

Precip Flux 

i c e 
had 

or supercooled water . 2002 
106% more supercooled volume 

The potential volume of water fall ing through the bottom of t h e c l oud 
per second is what t hi s variable d e scribes . This parameter appears to 
be nearly twice as large i n seeded clouds . 

Precip Mass 
This variable is defined as the 
within the cloud, as measured by 
2002 , the seeded clouds contained 
compared to untreated clouds . 

ectal mass of water / ice contained 
the radar . Analysis showed tha t in 
172% more water / ice on average when 

Overall the numbers indicate that favorable results were obtained for 
the 2002 season. In the case of the hei ght of max dBZ being lm1er in 
seeded clouds, this may be an indication of more ice / water being 
transported to the lower levels of the cloud compared with untreated 
clouds, and thus resu l ting in maximum reflectivities being located 
lower in the seeded cloud . 

If one takes the Precipitation Mass averaged for seeded / control clouds 
in the STWMA target area in 2002 and d ivides it by the average area of 
seeded / control clouds , then a number can be derived which gives a 
"virtual layer depth" of water below a cloud . Taking all clouds into 
account for 2002 y ields the following : 

Seeded Sample Control Sample Increase % Increase 

2 . 39 inches 1 . 75 inches 0 . 75 inch 31 

It is important to note here that these numbers do not indicate how 
much extra rainwater reached the ground. Studies have shown that 
radar- derived rainfall estimates do not always match what has been 
measured on the ground. This is attributed to various factors, such as 
rain gauge density and amount of dry air beneath cloud base . However, 
with positive cha.nges in cloud parameters as shown in this section, one 
may postulate that seeding did, in fact, result in extra rainfall over 
the target area. 
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Rainfall maps for 2002 came from the following website : 
h ttp : //www . srh . noaa . gov / wgrfc / depart norm/ monthly summary . h tm 
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season for the ST\I>lMA ( 13 pp . ) 
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