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THE YEAR IN REVIEW

The 2010 season marked the 1 4™ year of operations for the South Texas Weather
Modification Association. In te rms of operations, it was a slightly below -average
year with 58 seeding flights over 3 5 days, with an additional 11 reconnaissance
flights. This compares to the 12 -year average of 39 seeding days, 69 seeding flights

and 7 reconnaissance flights. 2010 was a year characterized by wide swings in the
weather pattern, with some very wet months and also some very dry periods. The
moderate El Nifio present at the start of the year eventu ally transitioned into a La
Nifia by summer, which gradually strengthened through the remainder of the year.

A recurring issue during 2010 involved the prevalence of warm clouds T clouds
wherein the temperature is above freezing throughout I over the targe t area.
Tropical airmass intrusions, while generally common in south Texas during the

summer months, were more prevalent in June, July and September than what would

normally be experienced. This became problematic as some of these airmasses were

particul arly moist and the clouds forming in these environments, although efficient at

producing droplets, do not usually respond well to glaciogenic seeding and in several
instances fAigood convective dayso did not yield many

The season got off to  a slow start with the first day of seeding not taking place until

May 17 ™ as a cold front pushed south into the area. Airmass convection on the 24

and 25 " i the latter day aided by differential heating resulting from a passing MCS
tothe west T also provided seeding opportunities.

th

June was busier than usual for the project, with nine days of seeding operations

taking place. Warm, moist flow off the Gulf provided an environment favorable for

cumulus development, but in several instances these clouds quickly produced
precipitation before a formidable supercooled region could form in the cloud, so ideal

clouds, although present on these days, were limited in number. Hygroscopic
seeding was used in some cases where it seemed to be a better approach, wit h
glaciogenic seeding being supplementary. A heavy rain event occurred on the night

of the 8 ™ into the early morning hours of the 9 ™ as a warm -core low moved
northeast across the target area from Laredo to San Antonio. Rainfall amounts in

excess of sev en inches were reported from northeast of Pleasanton to the New
Braunfels/San Marcos area, where close to a foot of rain fell. At the end of the

month, rich tropical moisture associated with Hurricane Alex aided in additional
convective development.

July saw a continuation of the trend for tropical airmasses to dominate the area.
Unusually high precipitable water (PWAT) values were measured on the 1 st not long
after Hurricane Alex made landfall south of Brownsville. The 7pm sounding from

Corpus Christi  on July 1 %, which was untainted (did not sample a precipitating cloud)
registered a PWAT value of 2.99 inches! Airmass convection was common during the

month, and once PWAT values had declined from early -month levels, seedable clouds
were once again pre sent across the target area. Eight days of seeding took place
during the month, the majority of which occurred after mid -month.

August saw a reduction in the active tropical weather over south Texas, due in part

to a strong upper ridge that parked itself over the southern U.S. for nearly two
weeks during the middle part of the month. This gave the area an opportunity to dry

out. On either side of the period where high pressure dominated the weather
pattern, there were five days where seedable clouds wer e present over the target



area. The final day of seeding in August, the 29 " was quite active with four flights
taking place.

September saw a return to a warm, moist environment over south Texas. The main

weather impact of the month came on the 7 ™ and 8™ when Tropical Storm Hermine
moved directly over the target area, and t
precipitation fell. Outside of this event, the month was quite busy in terms of
convective activity with ten days of seeding operations taki ng place. The quality of
the clouds suitable for glaciogenic seeding in many cases was marginal, and in some
instances hygroscopic flares were used in tandem with glaciogenic flares. The final

flight of the season occurred on October 12 ™ when cloud deve lopment was
investigated, but not seeded.

The randomization experiment requested by the EAA in 2007 continued for a fourth
year, but like the past three years, cases were very ha rd to come by as one of the
criterion, namely that developing cumulus be at least 25km away from an any other

when looking at the 32dBZ contour on the TITAN radar image, was rarely met. Only
two suitable cases presented themselves during the season, on May 25 th
County and on August 24 ™ along the Bexar/Medina county li ne.

in Medina

A radar analysis of 113 seeded clouds in the STWMA target area was performed by
Active Influence & Scientific Management once the season ended. Results indicate a
radar -derived increase of over 480,000 acre -feet of water in and near the target
area, orabout4%. These results are presented towards the end of the report.
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2010 FLIGHT LOG

No. Amount
Date Plane Flight Take Off Landing Total Flares of Flare Locations
No. Time Time Time Used Agl (9)

13-May 70P 1 0:40 1:05 04 Recon to Medina
17-May 47P 2 22:15 23:10 0.9 Recon i comm. problems
17-May 70P 3 1:15 3:00 1.8 12 312 Medina, Wilson
24-May 47P 4 20:35 21:55 1.3 6 156 Frio
25-May TAA 5 20:20 21:55 1.6 10+8* 260+208* Medina, Bexar, Atascosa
2-Jun TAA 6 0:35 1:55 1.3 16+3H 416 Bandera, Medina

2-Jun 47P 7 1:25 2:05 0.7 9 234 Wilson

7-Jun TAA 8 23:00 1:05 2.1 4+1H 104 Atascosa

8-Jun 7AA 9 19:55 20:45 0.8 4 104 Karnes

8-Jun 60P 10 20:55 21:55 1 6 156 Atascosa, Wilson

8-Jun 70P 11 20:55 22:25 15 9+1H 234 Atascosa, Medina
8-Jun 47P 12 23:15 0:40 1.4 10 260 Frio, Live Oak

16-Jun 60P 13 18:35 21:20 2.8 39 1014 Medina, Frio, McMullen, Atascosa
16-Jun 60P 14 22:55 0:20 14 21 546 McMullen

17-Jun 60P 15 18:20 19:50 15 6 156 McMullen, LaSalle
17-Jun 60P 16 20:50 22:05 1.3 17 442 Atascosa
23-Jun 60P 17 19:20 21:00 17 8 208 Bee, Live Oak, Goliad
23-Jun 47P 18 22:55 23:25 0.5 Recon to Atascosa
24-Jun 47P 19 18:50 21:00 2.2 20 520 Karnes, Bee, Live Oak, Wilson
28-Jun 47P 20 18:00 19:30 15 11 286 Goliad, Bee, Live Oak

Bandera, Medina, Uvalde, Frio,

28-Jun 47P 21 21:05 23:25 2.3 34 884 Atascosa
29-Jun 47P 22 18:30 19:30 1 208 Wilson
29-Jun 47P 23 19:35 21:00 14 182 DeWitt, Karnes
29-Jun 47P 24 21:25 22:10 0.8 52 McMullen

6-Jul 47P 25 19:10 22:10 3 15 390 Bee, Live Oak, Goliad, McMullen
7-Jul 47P 26 22:10 23:25 1.3 3 78 Bee

19-Jul 7AA 27 20:45 21:20 0.6 Recon to Live Oak
19-Jul 70P 28 22:05 22:25 0.8 4 104 Live Oak

21-Jul 60P 29 20:25 22:50 24 11 286 Live Oak, McMullen, Frio
22-Jul 60P 30 18:30 20:40 2.2 35 910 Atascosa, Medina,Frio
22-Jul 47P 31 19:35 21:05 15 8 208 Bee, Live Oak, McMullen
23-Jul 47P 32 19:05 20:35 15 16 416 Atascosa, Live Oak
26-Jul 60P 33 0:20 2:05 1.8 22 572 Bandera, Medina
27-Jul 47P 34 19:15 21:35 23 23 598 Atascosa, Frio

27-Jul 7AA 35 21:25 22:40 1.3 11 286 Medina, Atascosa
10-Aug 47P 36 20:50 22:45 1.9 130 McMullen
10-Aug 47P 37 23:00 23:45 0.8 52 Atascosa
12-Aug 47P 38 0:15 1:05 0.8 Recon to Live Oak, McMullen

Bexar, Medina, Atascosa, Real,

24-Aug TAA 39 19:40 23:55 4.3 23+6* 598+156* Bandera
24-Aug 7AA 40 0:15 0:50 0.6 9 234 Wilson, Karnes
25-Aug 70P 41 22:50 23:50 1 9 234 Frio, Medina




No. Amount
Date Plane Flight Take Off Landing Total Flares of Flare Locations
No. Time Time Time Used Agl (9)

29-Aug 60P 42 17:30 19:30 2 14 364 Bee, Live Oak
29-Aug 7AA 43 19:35 22:05 25 14 364 Wilson, Atascosa, McMullen
29-Aug 47P 44 21:10 22:15 1.1 8 208 Bee, Live Oak
29-Aug 7AA 45 22:25 23:20 0.9 Recon to Frio
31-Aug 7AA 46 20:50 21:50 1 2 52 Bee

1-Sep 47P 47 19:00 20:10 1.2 Recon to Bee, Live Oak
1-Sep 47P 48 21:30 23:00 15 13 338 Wilson, Karnes

2-Sep TAA 49 20:40 23:10 25 5 130 Bee, Live Oak

2-Sep 60P 50 22:05 1:05 3 37+1H 962 Karnes, Bandera, Real, Atascosa
2-Sep TAA 51 23:40 1:25 1.8 12 312 Atascosa, Wilson

3-Sep 7AA 52 14:30 15:25 0.9 Recon to Live Oak

3-Sep 47P 53 18:10 20:05 1.9 18 468 Atascosa, McMullen, Live Oak, Frio
3-Sep 47P 54 21:25 22:35 1.2 11 286 Frio, Atascosa, McMullen
6-Sep 47P 55 18:20 18:55 0.6 Recon to Karnes
12-Sep 47P 56 18:45 20:25 1.7 15 390 Bee, Goliad, Live Oak
14-Sep 60P 57 20:55 22:20 1.4 6+1H 156 Live Oak
14-Sep 60P 58 23:20 0:25 1.1 6+1H 156 Atascosa, Wilson
15-Sep 47P 59 18:00 21:05 3.1 22+1H 572 Bee, Karnes, McMullen
15-Sep 78M 60 22:15 22:40 0.4 Recon to Atascosa, Karnes
17-Sep 78M 61 17:45 19:10 14 24 624 Bee, San Patricio, Jim Wells, Live Oak
17-Sep 78M 62 20:00 21:05 1.1 17+2H 442 Atascosa, Live Oak, Karnes, Wilson
17-Sep 70P 63 20:20 20:45 0.4 4 104 McMullen
23-Sep 60P 64 18:55 21:15 2.3 12+2H 312 Live Oak, McMullen, LaSalle, Karnes
23-Sep 60P 65 21:45 22:40 0.9 3 78 Atascosa
24-Sep 60P 66 18:25 21:15 2.8 22 572 McMullen, Atascosa, Wilson, Frio
24-Sep 78M 67 19:00 19:30 0.5 Recon to Karnes
25-Sep 60P 68 20:25 0:00 3.6 27 702 Bee, Medina, Bandera, Frio
12-Oct 78M 69 21:45 23:15 15 Recon to Frio, Atascosa

58 seeding flights; 11
69 flights 105.6 725+14* 18,850 recon flights

* refers to flares that were

actually been fired (i.e., potential flares).

used for a randomization case and may or may not have

H refers to hygroscopic flares (each contains 1000g of CacCl).




MAY

May saw a mixed bag of weather, with some areas experiencing very heavy rainfall

while others saw below normal rainfall for the month. The big event of the month

came onthe 14 ™ and 15 ™ when very heavy rains fell along the Balcones Escarpment,

where some locations received nearly 10 inches of rainfall. This was great news for

the aquife r and for Medina Lake, where the majority of this torrential rainfall was

centered. An MCS affected the area on the evening of the 17 ™ with airmass
convection not associated with a disturbance or boundary on the 24 " and 25 .
These days saw seedingta ke place, although in the case of the 24 " the seeding took
place just outside the target area with the seeded activity moving into Medina and

Bandera counties.  Temperature -wise the area was near normal.

For the month, there were three days on which seedi ng took place . A total of 5
flights were logged, 2 of which were reconnaissance. 28 flares were used for
seeding , totaling 7289 of Agl. In addition, 8 Afpotential 06 fl ares were used

ran domized case, adding another 208 g of fApotential o Agl

South Texas
May, 2010 Monthly Observed Precipitation
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MAY 17

Convection which had formed well to the east earlier in the day was re -developing
and propagating westward along an outflow boundary. Strong heating had taken

place and with a weak cap in place, convection continued to develop along the

aforement ioned boundary as it moved into the extreme eastern portions of Karnes

County. Two flights were dispatched to investigate this activity T the first plane
could not find inflow and suffered from communication problems and thus landed at

Kenedy, while a sec ond plane launched to resume investigating. The second plane

did not find inflow and could not look at incoming convection that had been warned

on by the NWS, and so landed at Kenedy. Later in the evening, a southward -moving
cold front which had been ign iting convection moved into the northern target area

and a third plane was dispatched to investigate, with seeding taking place in Medina

County. Operations were halted as the outflow associated with the broken line of

convection began to outrace the lead ing edge of convection.

12 flares were burned in Medina (10) and Wilson (2) counties, totaling 312 g of Agl.
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MAY 24

The western half of south Texas had favorable conditions for convective development

i diffluent flow aloft, a moist and unstable airmass , and closer proximity to a trough
located from northern Mexico across the Rockies. Convection developed close to the

Rio Grande initially and then extended a little further east into the western target

area. A cloud was seeded in Frio County. This acti vity moved north into Medina
County where it then split into two separate cells near Hondo.

Six flares were used for seeding in Frio County, totaling 1569 of Agl.
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MAY 25

During the early morning hours an MCS moved across the western and southern

targ et areas with heavy rains recorded. This feature stabilized the airmass over the

affected areas, with northern and eastern counties still having untapped instability.

With daytime heating and the aid of diffluent flow aloft, isolated to scattered showers

and thunderstorms began developing by mid -afternoon across the northern counties

of the target area, and a plane was dispatched to investigate. One cell in Medina

County fit the randomized protocol and it was enacted. Additional activity over

southern B exar/western Wilson counties did not fit the randomized protocol (cluster

of cells) so operational seeding took place. The activity began to diminish by

evening with no new development taking place.

Ten flares were used for seeding in Bexar (8) and Atasco sa (2) counties, totaling

260g of Agl. I n addition, eight fApotentialo fl ares
Medi na County, totaling 208g of fipotential o Agl
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JUNE

The weather across the target area during June was quite varied. Temperature -wise,
the area was near normal with no occurrence of extreme heat or unusually cool

weather. Overall, much of the area saw below normal rainfall, with two areas 1T a 15
mile wide swath from near Cotulla northeast to near LaVernia, and southern Bee and

Live Oak counties i seeing above normal rainfall . The main rain event of the month

occurred on the 8 ™ when a warm -core low (temperature in the center of the low

warmer than its surroundings) moved across the area resulting in very heavy
nighttime rains from cent ral Atascosa County northeastward to New Braunfels, where
4-12 inches of rain fell over a period of several hours. Convective activity, while not

a daily occurrence, was spread out over the month, with another round of brief

heavy rains late in the month associated with moisture from what would eventually
become Hurricane Alex.

For the month, there were nine days on which s eeding activity occurred. 19 flights
were logged. Atota | of 231 flares were used for seeding, totaling 6006 gof Agl. In

addition, F ive hygroscopic flares were used for seeding, totaling 5000g of CaCl.



