
Scientists at the National Center 
for Atmospheric Research (NCAR) 
and other organizations are target-
ing thunderstorms in Alabama, Col-
orado, and Oklahoma this spring to 
discover what happens when clouds 
suck air up from Earth’s surface 
many miles into the atmosphere.

The Deep Convective Clouds 
and Chemistry (DC3) experiment, 
which begins the middle of this 
month, will explore the influence 
of thunderstorms on air just beneath 
the stratosphere, a little-explored re-
gion that influences Earth’s climate 
and weather patterns. Scientists will 
use three research aircraft, mobile 
radars, lightning mapping arrays, 
and other tools to pull together a 
comprehensive picture.

“We tend to associate thunder-
storms with heavy rain and light-
ning, but they also shake things 
up at the top of cloud level,” said 
NCAR scientist Chris Cantrell, a 
DC3 principal investigator. “Their 
impacts high in the atmosphere have 
effects on climate that last long after 
the storm dissipates.”

Past field projects have focused 
on either the details of thunder-
storms but with limited data on 

the atmospheric chemistry behind 
them, or on the chemistry but with 
little detail about the storms them-
selves. DC3 is the first to take a com-
prehensive look at the chemistry 
and thunderstorm details, including 
air movement, cloud physics, and 
electrical activity.

Funding for DC3 comes from 
the National Science Foundation 
(NSF), National Oceanic and Atmo-
spheric Administration (NOAA), 
and NASA. The scientists leading 
the project are from NCAR, Penn-
sylvania State University, Colorado 
State University, and NOAA, with 
involvement by more than 100 re-
searchers from 26 organizations.

On the trail of ozone
One of the key goals of DC3 is ex-

ploring the role of thunderstorms in 
forming upper-atmosphere ozone, 
a greenhouse gas that has a particu-
larly strong warming effect high in 
the atmosphere.

“When thunderstorms form, air 
near the ground has nowhere to go 
but up,” said NCAR scientist Mary 
Barth, a principal investigator on 
the project. “Suddenly you have 
an air mass at high altitude that’s 
full of chemicals that can produce 

ozone.”
Ozone in the upper atmosphere 

plays an important role in climate 
change by trapping significant 
amounts of energy from the Sun. 
However, ozone is difficult to track 
because, unlike most greenhouse 
gases, it is not directly emitted by 
either pollution sources or natural 
processes. Instead, sunlight triggers 
interactions between pollutants 
such as nitrogen oxides and other 
gases, and those reactions create 
ozone. These interactions are well 
understood at Earth’s surface, but 
they have not been measured at the 
top of the troposphere, the lowest 
layer of the atmosphere, which is 
just below the stratosphere.

Updrafts within thunderstorm 
clouds range from about 20 to 100 
miles (about 30-160 kilometers) 
per hour, so air arrives at the top 
of the troposphere, about 6 to10 
miles (10-16 kilometers) up, with 
its pollutants relatively intact. The 
polluted air masses don’t keep rising 
indefinitely because of the barrier 
between the troposphere and strato-
sphere, called the tropopause.

“In the midlatitudes, the tropo-
pause is like a wall,” says Barth. 

“The air bumps into it and spreads 
out.”

The DC3 scientists will fly 
through these plumes to collect 
data as a storm is under way.  Then 
they’ll fly through the same air mass 
the next day, using its distinctive 
chemical signature to see how it’s 
changed over time.

Pollution isn’t the only source of 
nitrogen oxides, the ozone precur-
sor. Lightning strikes also produce 
nitrogen oxides.

“We are pretty sure lightning is 
the largest natural source of nitric 
oxide,” says NOAA National Se-
vere Storms Laboratory scientist 
Don MacGorman.  “It is important 
to know the naturally occurring 
contribution.”

Three sites, three airplanes
The DC3 investigators are look-

ing at three widely separated sites 
in northern Alabama, northeastern 
Colorado, and central Oklahoma to 
west Texas. All the sites have exist-
ing weather instrumentation on the 
ground, including dual-Doppler 
research radars, lightning mapping 
arrays, and balloon launches to mea-
sure the state of the atmosphere from 
the ground to the stratosphere.

Scientists at each of the sites will 
combine data from radars with Dop-
pler capabilities (for wind informa-
tion) and polarimetric capabilities 
(for wind and cloud particle infor-
mation) with lightning mapping 
arrays to better understand both how 
storms produce lightning as well as 
how to use lightning data to improve 
storm forecasts and warnings.

“The internal structures of thun-
derstorms-and the lightning that 
accompanies them-differ consider-
ably across the country,” says Brad 
Smull, NSF program director for 
physical and dynamic meteorology. 
“This in turn affects the chemical 
processes occurring inside these 
storms.”

The three research aircraft will be 
based at Salina Municipal Airport in 
Kansas, a location central to all three 
study areas. Each day, the research 
team will fly to whichever area has 
the most promising forecast for 
thunderstorms suitable for study.

The NSF/NCAR Gulfstream V 
research aircraft will undertake the 
bulk of the high-altitude measure-
ments. Simultaneously, a NASA 
DC-8 will fly as low as 1,000 feet 
(300 meters) above the ground, 

measuring air flowing into the 
cloud bases as well as the chemistry 
of the surrounding air. The third 
research aircraft, a Dassault Falcon 
20E operated by DLR, the German 
aerospace agency, will join DC3 for 
three weeks and fly especially close 
to storm cores at high altitudes.

Flying from multiple sites will en-
able the scientists to study different 
types of atmospheric environments. 
Alabama has the most trees and thus 
more natural emissions. The Colo-
rado site is sometimes downwind 
of Denver’s pollution, whereas the 
Oklahoma and west Texas site may 
offer very clean air.

“The more different regions that 
we can study, the more we can un-
derstand how thunderstorms affect 
our climate,” Barth says.

Alex Pszenny, NSF program 
director for atmospheric chemistry, 
adds: “The simultaneous chemistry 
measurements from three of the 
world’s most sophisticated research 
aircraft, combined with data from 
state-of-the-art radar and lightning 
sensor technology, will give the 
DC3 team the opportunity to make 
major advances in understanding 
those chemical processes.”
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The Goodland Star-News will 
correct any mistake or misunder-
standing in a news story. Please 
call our office at (785) 899-2338 to 
report errors. 

We believe that news should be 
fair and factual. 

We want to keep an accurate re-
cord and appreciate you calling to 
our attention any failure to live up 
to this standard.

corrections

Saturday, May 5 @ 5:30 PM MT
www.shermancountyspeedway.com

Goodland,

Kansas

Track sponsors: 
Budweiser and SCSCRA

Trophy Sponsors: 
Big Twin Automotive, 

L&L Engine, LLC, VP Racing Fuels 
JB Meat Market, Johnson, Verlan & Schwan's.

Pit Pass Pricing: $25: 12 & up; $10: 12 & Under
Grandstand Pricing: $10: 13 & up; $5: 6-12; 5 & under FREE

Grandstands open at 3 p.m. MT
Pit Gates Open 2 p.m. MT

Hot Laps: 4:30 p.m. MT
Pit Gates Close At 5:30 p.m. MT

Trees, Shrubs, & Grasses ees,s,s
Have arrived!!

COME CHECK IT OUT!

        And the Greenhouse is 
   FULL OF

flowers, roses & vegetable plants

Moonlight Gardens
3 miles N on Hwy  25, ½ mile West
Open 7 days a week
785-462-6355

Growerʼs Outlet Store

114 W 12th Goodland, KS                       
785-899-9274 855-330-1493 8-5 M-F

Stop in and start eating better today!

Free Pack of Buffalo Sausages with each order!
While supplies last. Offer good for in-store purchases only.

Local Products – All Natural

Buffalo and 
Grass-Fed

Beef

Dancing under the big top

Some of the younger students from the Right Combination Dance Studio practiced for their dance recital this week. The recital will be  at 7 p.m. on Saturday and at 3 p.m. on Sunday at the Goodland 
High School Auditorium. The recital has a circus theme. Jessica Kannady is the owner of the studio.                                                                                                                                Photo by Pat Schiefen/The Goodland Star-News

Scientists to study weather patterns; research plane based in Salina

Jasonʼs Computer Services
113 W. Washington St.

St. Francis

Office supplies                Virus removal
Website design & hosting

visit Padgett-online.com/jcs
or call 785-332-3900

Classifieds work! 899-2338

Sherman County Bastille
The following people were 

booked into the Sherman County 
Bastille:

March 23 –Tracy Sheats, 21, 
Goodland, arrested by sheriff dep-
uty for possession of hallucinogenic 
drug, aggravated endangerment 
of child x4 and possession of drug 
paraphernalia.

Robert Krisle, 32, Goodland, 
arrested by sheriff deputy for pos-
session of hallucinogenic drug, 
aggravated endangerment of child 
x4 and possession of drug para-
phernalia.

Francisco Medrano, 18, Good-
land, arrested by city police for 
battery causing bodily harm.

Bobbi Ray, 18, Goodland, ar-
rested by city police for domestic 
battery.

Lori Ray, 43, Goodland, arrested 
by city police for domestic battery.

March 24 – Jermain Murray, 36, 
Goodland, taken into protective 
custody by city police.

Robert Adams, 19, Colby, ar-
rested by Thomas County sheriff 
office on arrest and detain for proba-
tion violation. 

March 28 — Loren Luther, 
67, Goodland, arrested by sheriff 
deputy for driving under the influ-
ence x2, speeding, and no vehicle 
insurance.

Zachary Luna, 31, Goodland, ar-
rested by sheriff deputy on warrant 
for other jurisdiction.

March 29 – Jerri Brown, 43, 
Goodland, arrested by sheriff deputy 
on warrant for other jurisdiction.

March 31 – Michael Doxon ar-
rested by sheriff deputy on warrant 

for other jurisdiction x2, and journal 
entry 10 days.

April 2 – Blake Feikert, 34, ar-
rested by Cheyenne County sheriff 
deputy on arrest and detain for 
probation violation.

Johnny Baehler, 53, Sharon 
Springs, taken into protective cus-
tody by Wallace County sheriffs 
deputy.

April 4 – Juan Benitez, 27, Good-
land, arrested by sheriff deputy on 
warrant for other jurisdiction.

Daniel Knapp, 26, Cicero, Ind. ar-
rested by sheriff deputy for driving 
under the influence.

Visit our Facebook page
The Goodland Star-News


