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C O U R I E R  

Possible Texas Research in Cloud Seeding  

Texas continues on Page 6 

By Stephanie Beall 

Pictures was taken August 13, 2011, of a seeded storm just east of Pleasanton, Texas. 
Picture taken by Todd Flanagan of South Texas Weather Modification Association.  

This year the West 

Texas Weather Modification 

(WTWMA) welcomed a new 

Meteorologist Jonathan Jen-

nings. Jennings received his 

degree in Meteorology from 

California University of Penn-

sylvania in December 2008. A 

Pennsylvania native, Jennings 

grew up 50 miles north of Pitts-

burgh, Pa, along the Ohio bor-

der in Sharon, Pa. Jennings has 

also lived in a northern suburb 

of San Francisco, Calif., and 

spent two years in Orlando, Fla., 

before moving to San Angelo, 

Texas. His interest in atmospher-

ic sciences was sparked early in 

his high school years when learn-

ing about the 1985 tornado out-

break that devastated western 

Pennsylvania. During his colle-

giate years, Jennings presented 

his research ñA Synoptic Clima-

tology of Tornado Events in 

Western Pennsylvania and East-

ern Ohio using the Millerôs 

Meet Meteorologist Jonathan  
Jennings and Pilot Fil Filburn  
By Jonathan Jennings 

Meet continues on Page 8  

 Over the past year, mo-

mentum has been gaining with a 

possible research project that 

would take place over Texas.  

This research would test the effi-

cacy of cloud seeding in Texas 

and would be conducted by the 

National Center for Atmospheric 

Science (NCAR) in cooperation 

with the Texas weather modifica-

tion projects.  The research is 

proposed to take place over a five 

year period.  Each year of the 

research study will facilitate in 

further demonstrating how cloud 
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Texas Project Updates   
2012 Results  

Southwest Texas Rain  
Enhancement Association  

By Stephanie Beall 

 2011 will go down in the history books as one 

of the driest years that occurred in South Texas.  This 

situation was mimicked over most of the state, as se-

vere to exceptional drought conditions existed at one 

point across most locations over the state.  The begin-

ning of the season started out very slow and the associ-

ationôs first seeding flight did not occur until May, 

when typically the first seeding flight occurs in late 

March.  Most of the spring yielded very dry, hot condi-

tions and as a result, seeding activity was low.  In June, 

activity started to pick up, but was still well below nor-

mal.  Most of the flights for the 2011 season occurred 

during July and beyond, although precipitation totals 

were still relatively meager and did not put much of a 

dent in the drought that developed over the spring and 

early summer months.  A total of 32 seeding flights 

occurred in 2011, while the average is about 63.  Other 

interesting notes for the 2011 season include: 

¶ Latest first seeding day in the SWTREAôs history 

¶ Only year since the inception of the program that 

hail suppression activities did not occur 

¶ March through June time frame yielded only about 

nine percent of the total seeding flight activity of 

2011; 91 percent occurred July through September 

¶ September was the only near normal month during 

the season 

¶ First time in SWTREA history that there were not 

any flights during October 

See Table 1 for flight activity during the 2011 season. 

West Texas  
Weather Modification  

By Jonathan Jennings 

Seeding operations began on April 20, 2011, 

lasting through the October 11, 2011. The 2011 season 

will be remembered for some time as 73 different rec-

ords were broken, and intense heat and extremely dry 

conditions lasted through the spring and summer 

months. Despite six less operational days compared to 

2010, 128 different clouds were seeded with 1,311 

total flares, compared to 127 clouds in 2010. Pilots 

were asked to go airborne 72 times during the season 

with 11 reconnaissance flights. During those 72 flights, 

pilots were airborne for a total of 179.63 hours. Six 

pilots were available during the season. One pilot de-

parted after August and another pilot moved on at the 

end of the season.  

 From April 20 through August 2, Meteorolo-

gist Robert Rhodes performed missions before Meteor-

ologist-In-Training Jonathan Jennings took over. Jen-

nings performed 18 missions under the training of Ac-

tive Influence and Scientific Manager (AISM) Dr. 

Arqu²medes Ruiz-Columbi®, South Texas Weather 

Modification Association Meteorologist Todd Flana-

gan and Southwest Texas Rain Enhancement Associa-

tion Meteorologist Stephanie Beall. Despite a mid-

season change in meteorologist, performance in the 

final evaluation was graded as excellent. 

 The 2011 season was extremely dry with an-

nual precipitation measured at 9.23 inches, 12.02 inch-

es below normal. Along with the extreme drought the 

area also dealt with intense heat. Temperatures of 100 

degrees or greater were recorded a record 100 times 

during the year. Among those 100 days, 37 days rec-

orded temperatures of 105 degrees or greater, also a 

record. The annual average temperature for Mathis 

Field in San Angelo, Texas, was a record 69.3 degrees. 

The average temperature for August was 86.7 degrees, 

July was 89.6 degrees and June was 88.6 degrees, and 

Table 1 shows the 2011 flight information for the Southwest Texas Rain Enhancement Association project. 

Month 
Seeding 

Days 

Seeding 

Flights 

AgI Used 

(Glaciogenic) Grams 

CaCl Used 

(Hygroscopic) Grams 

Flight Time 

(Hours) 

March 0 0 0 0 0 

April 0 0 0 0 0.7 

May 1 1 520 0 4 

June 2 2 920 2,000 7.75 

July 8 13 8,800 7,000 32.6 

August 7 7 2,640 8,000 14.3 

September 8 9 9,560 9,000 25.4 

Totals 26 32 22,440 26,000 84.95 
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By Todd Flanagan 

South Texas Weather  
Modification Association  

STWMA Continues on Page 4   

they are now the three warmest months on record for 

San Angelo, Texas.  

 A total of 29 record high temperatures were 

recorded while 32 record high minimums, two record 

low maximums, six record low minimums, three record 

rainfalls and one record snowfall were also observed 

during the 2011 season. The hottest day of the year was 

May 28, 2011, with a high temperature of 110 degrees. 

The coldest day occurred on February 10, 2011 with a 

low of 12 degrees. Precipitation in the amount of 2.56 

inches fell on October 9, 2011; one day after 1.24 inch-

es was recorded. The total rainfall on those two days 

accounted for 41 percent of the annual precipitation.  

 The final evaluation report completed by 

AISM stated that 13 operations days qualified as those 

with excellent performance. Another 14 days were 

evaluated as very good, five with good and one day 

with only fair performance. Only one missed oppor-

tunity was found on the June 30 over Sterling County. 

Of the 128 clouds seeded, 87 were categorized as 

small. An increase of lifetime by 63 percent was found 

as well as increases in volume of 43 percent and in area 

of 40 percent. Precipitation mass increased 97 percent 

while clouds were targeted with 85 percent timing. 

Moving onto the 19 large clouds that were seeded, life-

time increased by 23 percent, area by 26 percent and 

volume by 25 percent were also found. Precipitation 

mass increased by 54 percent with timing of 98 per-

cent. A total of 22 Type B clouds were seeded with a 

timing of 93 percent. Lifetime was increased by 3 per-

cent, area by 5 percent and volume by 4 percent while 

precipitation mass increased 8 percent. Percent increase 

of rainfall area wide ranged from 19 percent in Sterling 

County to 25 percent in Regan and Schleicher Coun-

ties. The area saw an increase of precipitation by 23 

percent on average, a total of 1.11 inches or 603,400 

acre-feet. Along with glaciogenic seeding the West 

Texas Weather Modification also conducted four cases 

of hygroscopic seeding. Although still experimental, 

these four cases showed a 44 percent increase in life-

time, 59 percent in area and 25 percent in volume.  

 See Table 2 for flight activity during the 2011 

season. 

Table 2 shows the 2011 flight information for the West Texas Weather Modification project. 

Month 
Seeding 

Days 

Seeding 

Flights 

AgI Used 

(Glaciogenic) Grams 

CaCl Used 

(Hygroscopic) Grams 

Flight Time 

(Hours) 

April 2 3 1,976 0 7.4 

May 2 2 988 0 10.1 

June 4 8 4,940 0 20.38 

July 9 16 10,244 4,000 46.9 

August 8 13 11,908 6,000 44.75 

September 10 16 12,922 4,000 48.1 

October 1 2 364 0 2 

Totals 36 60 43,422 14,000 179.63 

 2011 will be remembered across the state of 

Texas for the intense drought that broke temperature 

and precipitation records in many areas.  No part of the 

state escaped the effects, including South Texas. 

 Normally, the first day of weather modifica-

tion operations occurs in either April or May with one 

out of four years seeing the first day taking place in 

March.  In 2011, reconnaissance flights occurred in 

May but suitable clouds were not found.  It was not 

until June 4 that seeding operations took place as a 

disturbance moved into northeastern Mexico bringing 

sufficient moisture and ideal building cumulus over the 

eastern target area.  Seeding operations also took place 

on June 6, 23 and 30.  On each of these days only spot-

ty convection occurred and most areas did not see 

much, if any rainfall.  Operations on June 6 appeared to 

be the most successful with three seeded clouds in Wil-

son County merging into one cluster that produced a 

radar-estimated two inches of rain. 

 In spite of the drought, operations in July were 

more typical of an average year with seeding opera-

tions occurring on eight days during the month.  Rain-

fall amounts were spotty and many locations once 

again saw less than a half inch of rain or about 25 per-

cent of normal rainfall.  Tropical moisture associated 

with the remnants of Tropical Storm Arlene provided 

fuel for convective development on July 1 and 2 with 

the most activity occurring on the latter day.  The air 

mass began to dry out on the July 3, but isolated con-

vection did develop over northern Bee County which 

was treated.  Seeding occurred on July 6 over the 

southeastern target area as isolated sea-breeze convec-

tion developed and moved inland.  On July 10 a tropi-

cal upper tropospheric trough moved across the target 

area bringing lift and precipitable water values in ex-

cess of two inches.  These ingredients allowed for scat-
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By Jennifer Wright Puryear 

Panhandle Groundwater  
Conservation District  

more common occurrence.  All activity for the month 

of September occurred between the 16 and 29, with 

seeding operations occurring on nine days.  A wide-

spread rain event occurred on the 17 as a decaying me-

so-scale convective system (MCS) approached the tar-

get area from the west and interacted with a very moist 

and unstable air mass over the eastern half of South 

Texas; heavy showers and thunderstorms developed, 

several of which were treated.  Amounts ranged from 1 

to 3 inches.  On September 18 convection developed in 

a moist and very unstable environment over the central 

and southern target area with seeding taking place in 

this area. Late in the day convection along a cold front 

approached the northern target area and this was also 

seeded.  On September 19 intense convection devel-

oped over southern Bee County which was treated with 

silver iodide; this area merged into a cluster which 

propagated south towards Corpus Christi.  An MCS 

affected the northwestern target area on the 21st with 

seeding taking place in Kerr & Bandera counties.  Iso-

lated convection was seeded on the 22nd with more 

substantial convective events on the 27th, 28th and 29th, 

which was to be the last day that seeding operations 

took place in 2011. 

 A radar analysis of 57 seeded clouds in the 

STWMA target area was performed by Active Influ-

ence & Scientific Management once the season ended.  

Results indicate a radar-derived increase of 190,782 

acre-feet of water in and near the target area, or about 8 

percent. 

 See Table 3 for flight activity during the 2011 

season. 

STWMA Continued from Page 3  

tered convection to develop over the eastern half of the 

target area with several large clouds seeded.  Some of 

these seeded clouds merged into clusters with eastern 

and northeastern areas receiving one to two inches of 

rain.  July 19 was the busiest day of the season as a 

tropical wave approached from the east.  Abundant 

moisture, lift and strong heating allowed for the devel-

opment of numerous showers and thunderstorms, many 

of which were treated with both silver iodide and calci-

um chloride.  Only portions of the southeastern target 

area did not receive rain on this day.  The tropical wave 

continued westward with additional convection being 

seeded on July 20.  The last day of seeding for the 

month was on July 29 as Tropical Storm Don ap-

proached the lower Texas coast bringing scattered con-

vection to the eastern half of the target area. 

 Precipitation amounts in August were quite 

dismal with the vast majority of the target area receiv-

ing 5 percent or less of the average August rainfall.  

The exceptional heat wave continued into and peaked 

in August, with late-month temperatures exceeding 110 

degrees in most areas.  For the South Texas Weather 

Modification Association, seeding operations occurred 

on four days during the month.  On August 13 a sea-

breeze boundary pushed into the eastern counties gen-

erating convection which was seeded.  These clouds 

produced a half inch to nearly two inches of rainfall.  

Sea-breeze convection occurred on August 22 with 

three clouds receiving treatment.  On August 25 a fast-

moving shortwave produced strong convection over the 

southern target area with some of these clouds receiv-

ing treatment with silver iodide.  The final day of seed-

ing in August occurred on the 28, which happened to 

be the hottest day of the year for South Texas as tem-

peratures peaked at 111 degrees in several locations.  

High-based thunderstorms erupted over the northwest-

ern target area with three cells receiving treatment. 

 September started out hot and dry with the 

drought persisting.  At mid-month, however; the 

weather pattern changed and convection became a 

 The conclusion of the Panhandle Groundwater 

Conservation Districtôs (PGCD) 2011 Precipitation 

Enhancement Program marked the twelfth year of 

cloud seeding in the Texas Panhandle. The 2011 season 

began on April 25 and concluded on September 3. This 

Month 
Seeding 

Days 

Seeding 

Flights 

AgI Used 

(Glaciogenic) Grams 

CaCl Used 

(Hygroscopic) Grams 

Flight Time 

(Hours) 

March 0 0 0 0 0 

April 0 0 0 0 0 

May 0 3 0 0 3 

June 4 5 1,196 4,000 9 

July 8 15 6,682 5,000 28.8 

August 4 8 1,352 2,000 12.6 

September 9 12 4,550 15,000 34.6 

Totals 25 43 13,858 26,000 88.0 

Table 3 shows the 2011 flight information for the South Texas Weather Modification Association project. 
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U.S. Drought Monitor  
 

        April  5, 2011                                             May 3, 2011                                                              

         June 7, 2011                                                            

 
          July 5, 2011                                                            

 

August 2, 2011                                                            

 
September 6, 2011                                                        

 

Figure 1ð U.S. Drought Monitor of Texas from droughtmoni-
tor.unl.edu show the progression of the drought through the summer 

2011. 

year was a hard year in the Texas Panhandle, since 

rainfall was very limited due to the extreme drought 

most of Texas experienced along with other states in 

the United States. Figure 1 shows the progression of 

the drought monitor in Texas from April 5, 2011, until 

September 6, 2011. In May 2010, the sea surface tem-

peratures (SSTs) anomalies plunged from a positive El 

Ni¶o to negative SSTs anomalies resulting in a La Ni¶a 

that remained strong through the 2010 winter and 2011 

spring. La Ni¶a taking affect at the beginning of the 

precipitation enhancement season did not provide many 

favorable conditions for cloud seeding, and there was 

only one seeding event from April through June. In 

May 2011, SSTs began to drift towards ESNO neutral 

and remained there through August. The ESNO neutral 

allowed for some dynamics across the Texas Panhandle 

to provide some favorable opportunities for cloud seed-

ing. During July there were 10 seeding days and during 

August there were 12 days. In August, SSTs anomalies 

began to move back towards negative, and models be-

gan to suggest La Ni¶a would be the main dominating 

feature for the 2011 winter and 2012 spring. Table 4 

shows the number of days flows, seeding flights, AgI 

used, CaCl used and hours flown per month throughout 

the 2011 season.  

Month 
Seeding 

Days 

Seeding 

Flights 

AgI Used 

(Glaciogenic) Grams 

CaCl Used 

(Hygroscopic) Grams 

Flight Time 

(Hours) 

March 0 0 0 0 0 

April 1 1 120 0 3.1 

May 0 0 0 0 0 

June 0 0 0 0 2.4 

July 10 14 16,800 0 38.7 

August 12 12 14,040 0 41.7 

September 2 2 1,200 0 5.4 

Totals 24 29 32,160 0 91.3 

Table 4 shows the 2011 flight information for the Panhandle Groundwater Conservation District project. 

 

  нлмл нлмм  5ƛũŜǊŜƴŎŜ 

!ǊƳǎǘǊƻƴƎ ннΦуо пΦтр -муΦлу 

/ŀǊǎƻƴ нпΦлп рΦсф -муΦор 

5ƻƴƭŜȅ нтΦлф оΦоу -ноΦтм 

DǊŀȅ ноΦмо пΦуо -муΦол 

tƻǧŜǊ мтΦтс нΦфу -мпΦту 

wƻōŜǊǘǎ муΦпн пΦфт -моΦпр 

²ƘŜŜƭŜǊ  нрΦрп пΦтф -нлΦтр 

Aprilï September Rainfall Averages 

Comparing 2010-2011 in Inches 

Table 5 shows the comparison of the 2010ð2011 rainfall in inches 
along with the difference for the counties within the Panhandle 

Groundwater Conservation District. 

PGCD Continues on Page 6   
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 The rainfall amounts in 2011 were in most 

cases below anything the Texas Panhandle has ever 

seen. During 2009 and 2010, most counties were above 

the district normal, and there were significant increases 

in rainfall from 2009 to 2010. However, when compar-

ing the 2011 rainfall to those years it is evident that 

this yearôs rainfall was severely hindered by La Ni¶a 

with most counties seeing less than five inches of rain-

fall from April through September. Table 5 shows the 

rainfall values for the District counties for 2010-2011 

and their differences.  

 This yearôs seeding season was still consid-

ered very successful, providing on average a 20 percent 

rainfall increase per county according to Active Influ-

ence and Scientific Management. This increase was 

calculated using real-time rain gauge measurement 

collected throughout the District, and by comparing the 

radar data of the seeded clouds to the non-seeded 

clouds. This increase calculated out to an average of 

0.89 inches of additional rainfall per county within the 

PGCD target area. Active Influence and Scientific 

Management analyzed a total of 38 clouds in 24 opera-

Left is Meteorologist Jonathan Jennings, and right is Pilot Fi Fiburn from WTWMA. 

Meet Continued from Page 1  

Guide [TR-200] Classification Schemeò at various 

conferences, including the annual National Weather 

Association (NWA) Conference. Jennings also served 

as the President of the Three Rivers Chapter of the 

NWA and the Southwest Pennsylvania Chapter of the 

American Meteorological Society (AMS). During his 

term, the chapter won its first NWA Chapter of the 

Year and was noted as Honorable Mention for the 

AMS.  

 When Jennings is not in the office performing 

cloud seeding operations, he can be found watching the 

Michigan Wolverines college football team on Satur-

days or the St. Louis Rams NFL team on Sundays. Jen-

nings is also very active in health and fitness where he 

spends seven days a week working out in the local 

gym. 

 Although not new to the West Texas Weather 

Modification Association (WTWMA), project Pilot Fil 

PGCD Continued from Page 5   tional days. The results were evaluated as excellent 

with timing of seeding at 93 percent and no seeding 

opportunities missed. 

 


